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How to buy a computer 
by the numbers. 

Introducing the Cromemco 
C -10 Personal Computer. 
Only $1785, including soft- 
ware, and you get more pro- 
fessional features and per- 
formance for the price than 
with any other personal com- 
puter on the market. We've 
got the numbers to prove it. 

The C -10 starts with a 
high -resolution 12" CRT that 
displays 25 lines with a full 
80 characters on each line. 
Inside is a high -speed Z -80A 
microprocessor and 64K 
bytes of on -board memory. 
Then there's a detached, 
easy -to -use keyboard and a 
51/" disk drive with an excep- 
tionally large 390K capacity. 

That's the C -10, and you won't 
find another ready -to -use 
personal computer that of- 
fers you more. 

But hardware can't work 
alone. That's why every C -10 
includes software -word 
processing, financial spread 
sheet, investment planning 
and BASIC. Hard -working, 
CP /MR -based software that 
meets your everyday needs. 
Software that could cost over 
$1000 somewhere else. FREE 
with the C -10. There's really 
nothing else to buy. 

But the C -10's numbers 
tell only part of the story. 
What they don't say is that 
Cromemco is already known 
for some of the most reliable 

business and scientific com- 
puters in the industry. And 
now for the first time, this 
technology is available in a 
personal computer. 

One last number. Call 
800 538 -8157 x929 for the 
name of your nearest 
Cromemco dealer, or to re- 
quest literature. In California 
call 800 672 -3470 x929. 
Or write Cromemco, Inc., 280 
Bernardo Avenue, P.O. Box 
7400, Mountain View, CA 
94039. 
CP /MR is a registered trademark of Digital Research, Inc. 
All Cromemco products are serviced by TRW. 
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Cromemco 
Tomorrow's computers today 

Circle 126 on inquiry card. 
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What Cromemco computer card 
capability can do for you 

The above diagram shows in a func- 
tional way one of the most complete 
lines of computer cards in the industry. 

Look it over carefully. It could be well 
worth your while. 

These are all cards that plug into our 
5-100 bus microcomputers. 

You can also assemble them into a 

custom system in convenient Cromemco 
card cages. 

MULTI -PROCESSING AND 
INTELLIGENT I/O 

The range of capabilities and versatility 
you can draw upon is enormous. 

In processors, for example, you have a 

choice of CPU's including our extremely 
useful new I/O Processor. This can be 
used as a satellite processor to do off -line 
processing, multi -processing, and to form 
intelligent I /O. It opens the door to a 

whole new group of applications and 
tasks. Ask us about it. 

HIGH RESOLUTION 
COLOR GRAPHICS 

Again, you can have beautiful high - 
resolution color graphics with our color 
graphics interface. You can select from 
over 4000 colors and have a picture with 
a resolution at least equal to quality 
broadcast -TV pictures. 

c 

You have an unprecedented selection 
of memory including our unusual 48K 
and 16K two-port RAMs which allow 
high -speed color graphics. 

LOTS OF STORAGE 
These days you often want lots of disk 

storage. So you can select from our disk 
controller card which will operate our 5" 
and 8" floppy disk drives (up to 1.2 
megabytes). Or select our WDI interface 
to operate our 11- megabyte hard disk 
drives. 

POWERFUL SOFTWARE AND 
PERIPHERAL SUPPORT 

There's much more yet you can do 
with our cards. And, of course, there's an 
easy way to put them to work in our 8 -, 
12 -, and 21 -slot card cages. Our PS8 

power supply makes it simple to get the 
system into operation. 

Finally, Cromemco offers you the 
strongest software support in the industry 

Cromemco TM 

with languages like FORTRAN, C, 
COBOL, ASSEMBLER, LISP, BASIC and 
others. There is also a wide choice from 
independent vendors. 

To top it all off, you can draw from a 
substantial array of peripherals: ter- 
minals, printers, color monitors and disk 
drives. 

There is even more capability than 
we're able to describe here. 

NOW AT HALL -MARK 
AND KIERULFF 

For your convenience Cromemco 
products are now available at Hall -Mark 
Electronics and Kierulff Electronics. Con- 
tact these national distributors for im- 
mediate product delivery. 

CROMEMCO COMPUTER CARDS 
PROCESSORS -4 MHz Z-80 A CPU, single card 
computer, 1/0 processor MEMORY - up to 64K 
including special 48K and 16K two -port RAMS and 
our very well known BYTESAVERS® with PROM 
programming capability HIGH RESOLUTION 
COLOR GRAPHICS - our SDI offers up to 754 x 

482 pixel resolution. GENERAL PURPOSE IN- 
TERFACES- QUADART four-channel serial corn - 
munications, TU -ART two- channel parallel and 
two -channel serial, 8P10 8 -port parallel, 4P10 
4 -port isolated parallel, 0+ 7A 7- channel D/A and 
A/D conuefter, printer interface, floppy disk con- 
troller with RS -232 interface and system 
diagnostics, wire -wrap and extender cards for your 
development work. 

I n c o r p o r a t e d 

280 BERNARDO AVE., MOUNTAIN VIEW, CA 94040 (415) 964 -7400 

Tomorrow's computers today 

Circle 127 on inquiry card. 
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In This Issue 
Microcomputer enthusiasts have been eagerly awaiting the release of 

Apple's new machines, the Lisa and the Ile (featured in our cover photo by 
Mike Blake). Officially announced on January 19, these computers, especially 
the Lisa, are big news. Rumors have been rife about Apple's new products for 
quite a while, but now the speculation has come to an end and BYTE features 
three exclusive articles about them. Gregg Williams writes an in -depth descrip- 
tion of "The Lisa Computer System," Robin Moore reviews "Apple's Enhanced 
Computer: The Apple Ile, " and Chris Morgan, Gregg Williams, and Phil Lem - 
mons interview three key members of the Lisa design team. 

A boon to microcomputer users and a bane to many manufacturers, stan- 
dards are a current hot topic within the computer industry. This month we 
feature several articles on the topic of standards, including "The IEEE Standard 
for the S -100 Bus" by Mark Garetz, "Realizing Graphics Standards for Micro- 
computers" by Fred E. Langhorst and Thomas B. Clarkson Ill, "A Proposed 
Floppy -Disk Format Standard" by Chuck Card, and part 1 of "NAPLPS: A New 
Standard for Text and Graphics" by Jim Fleming and William Frezza. Also 
featured this month: Steve Ciarcia tells how to "Build a Handheld LCD Ter- 
minal," Jerry Pournelle writes about "Confessions, Pascal Prime, Wescon, and 
Perfect Writer," and Joel Swank starts our new series on the Commodore 
VIC -20. 

BYTE is published monthly by McGraw -Hill, Inc.. with offices at 70 Main St, Peterborough NH 03458, phone 
(603) 924 -9281. Office hours: Mon -Thur 8:30 AM - 4:30 PM, Friday 8:30 AM - Noon, Eastern Time Address 
subscriptions, change of address. USPS Form 3579, and fulfillment questions to BYTE Subscriptions, POB 590. 
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LISPS Publication No 528890 (ISSN 0360 -5280). Postage Paid at Winnipeg. Manitoba. Registration number 9321. 
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Canada and Mexico, S23 for one year, S42 for two years, Sol for three years. S53 for one year air delivery to 
Europe. S37 surface delivery elsewhere. Air delivery to selected areas at additional rates upon request. Single copy 
price is 52.95 in the USA and its possessions. $3.50 in Canada and Mexico, 54.50 in Europe. and 55.00 
elsewhere. Foreign subscriptions and sales should be remitted in United States funds drawn on a US bank. Printed 
in United States of America. 

Address all editorial correspondence to the editor at BYTE, POB 372, Hancock NH 03449. Unacceptable 
manuscripts will be returned if accompanied by sufficient first class postage. Not responsible for lost manuscripts or 
photos. Opinions expressed by the authors are not necessarily those of BYTE. Entire contents copyright © 1983 
by BYTE Publications Inc. All rights reserved. Where necessary, permission is granted by the copyright owner for 
libraries and others registered with the Copyright Clearance Center 1CCCI to photocopy any article herein for the 
base fee of S1.00 per copy of the article or item plus 25 cents per page. Payment should be sent directly to the 
CCC, 21 Congress St. Salem MA OI970. Copying done for other than personal or internal reference use without 
the permission of McGraw -Hill is prohibited. Requests for special permission or bulk orders should be addressed to 
the publisher. 
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Add Multi- 
Transparency 
Color Graphics 
to Your S-100 
or Multib 

System 
The system builder's best choice 
for color graphics is a CS5000 
color system from SCION. Its basic 
component is MicroAngelo, the 
single board graphics display 
computer that has revolutionized 
monochrome display capability 
with low cost 512x480 pixel 
graphics resolution and 40 line 
by 85 character text capacity. 
When MicroAngelo boards are combined, they create 
high resolution color graphics that have a unique ad- 
vantage. The displayed image is a combination of 
transparencies. So you can add, modify or delete 
images by transparency rather than as an entire image. 
SCION's Series CS5000 builds an image with up to 8 bit 
planes, each generated by a MicroAngelo board. You 
select the assignment of those bit planes to transpar- 
encies. Each transparency can display 2n -1 colors where 
n is the number of bit planes it uses... 2 bit planes would 
make a three color transparency, 8 bit planes would 
make a 255 color transparency. Once each transparency 
has been defined, your host can work with it inde- 
pendently, generating and modifying its graphics and 
text without interacting with the others. The indepen- 
dent transparencies are combined by the Color Mixer 
board which also assigns one of 16.8 million possible 
colors to each color of each transparency. 

Your computer talks to the SCION 
Color System in SCREENWARET', 
SCION's high level display firm- 
ware language. SCREENWARE 
commands are used by the com- 
puter in each MicroAngelo bit 
plane to generate graphics and 
text primitives. User interface is 
made simple with prompted sys- 
tem set-up using SCION's ColorPak. 

MicroAngelo based color graphics systems are easy to 
use. Just plug the boards into your Multibus or S -100 
host. Or use the freestanding work station configuration 
with its RS-232 interface. In each case, you get high reso- 
lution color graphics for such a low price you can't 
afford to design your own. 

Think SCION for your graphics display needs. 
Think MicroAngelo. Call us at (703) 476 -6100. 

System shown Is a Model CS5050S 
'A trademark of Intel Corp 

N 
if the image is important. 

12310 Pinecrest Rd./Reston, VA 22091 
(703) 476-6100 TWX: 710-833-0684 

For S -100 circle 453 on inquiry card, For Multibus circle 454 on inquiry card. 
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Circle 146 on Inquiry card. 

M LESTONE- 
WHEN TIME IS " VEY 

St 

As a project manager, you know 
the value of meticulous plan- 
ning. Oversights and miscalcu- 
lations can cost you crucial 
time and money. 
Milestone is a project manage- 
ment and time scheduling pro- 
gram. It is a powerful "critical 
path" program for planning and 
analyzing virtually any project, 
from a cost estimate for a con- 
struction project to a schedule 
for installing a computer sys- 
tem. The applications are unlim- 
ited. 
Milestone uses PERT, Perfor- 
mance Evaluation and Review 
Technique, and CPM, Critical 
Path Method, to plan a project, 
yet Milestone is one of the easi- 
est software packages to use. 

The Milestone user can change 
a variable and instantly Mile- 
stone will display the effect on 
the entire project. For instance, 
the estimated completion date 
of a particular time -crucial task 
may be changed. All schedul- 
ing, manpower costs and asso- 
ciated reports will be re -tabu- 
lated. 
LIME IS MONEY. SAVE ßG1 
WITH MILESTONE 

paw 

The price is $295 CP /M'' and CP /M -86" ver- 
sions require 64K and 128K RAM respec- 
tively Manual alone is $30 

For more information see your local compu- 
ter dealer or contact Digital Marketing 
directly. 

SOFTWARE 
SOFTWARE 
DIGITALMARKETING 
DIGITAL /MARKE TING m 

DIGITAL MARKETING CORPORATION 

7610CNIRRY LAM WAI/M CRIFK CA i/ORNiAOayOJ 
(4r 5) 9362880 IW 17,552 (DIGMKIG wNCK, 

O0w ndwn. o.d Ogden dN.,dg Coron.o r 
y).,u:Ob. ,00 foe..n,ra1(Uy,ou2M 

Milestone is a registered trademark of Organic 
Software 
CP /M is a registered trademark of Digital Research. 
Inc 
CP /M -86 is a trademark of Digital Research. Inc 
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Editorial 

Standards 
The Love /Hate 

Relationship 
Richard S. Shuford, Special Projects Editor 

When you begin to study the history of technology, you learn about Eli 

Whitney's famous demonstration in 1801 of his mechanized process for mak- 
ing interchangeable firearms parts: the first successful attempt at industrial 
standardization. 

Or so he claimed. According to Edwin Battison, director of the American 
Precision Museum in Windsor, Vermont, Whitney's demonstration was faked. 
To be sure, some gun parts were interchanged under the watchful eyes of 
United States War Department officials, but the parts had been specially made 
for the event by hand. Whitney couldn't deliver on the promises he made, and 
the 10,000 badly assembled muskets his company delivered (several years 
later) turned out to be the bane of the infantry. 

The essence of this story may sound sadly familiar to computer users. Too 
often we see a computer product advertised as possessing a feature that incor- 
porates some industry standard, but when it comes time to use the feature, we 
find annoying restrictions. Sometimes we have to pay more to get another 
feature that supports the standard feature, or the feature does not really work 
at all in the standard way. Disgruntled souls may conclude that the computer 
industry follows no standards at all. 

Those of us who work with computers have a love /hate relationship with 
standards. According to Robert Rountree of the National Bureau of Stan- 
dards, "Computer users love standards; computer manufacturers hate them." 

How Standards Emerge 
A standard, in theory, represents a consensus of expert opinion on how to 

perform a given technological function. The standards process, in the words of 
Dr. John A. N. Lee, vice -chairman of the Standards Committee of the ACM 
(Association for Computing Machinery), is "putting current technology into 
systematized form, available to everybody, and it's also developing a consen- 
sus in a peer- review process." 

Some standards are born casually; others come into being after lengthy, for- 
mal give- and -take in carefully appointed committees. Many standards in the 
computer industry are de facto, that is, they emerged because one person or 
company invented a way of performing some function that has been near - 
universally imitated by everyone else in the industry. Other computer stan- 
dards are devised formally by an accredited standards -making organization or 
by the government; many of these latter standards are compromises worked 
out among representatives of parties that originally invented incompatible 
methods of performing the same function. 

Circle 330 on Inquiry card. 
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We've Got More Than A 
Fond Attachment For Your 

ATARI 
We've Got A Disk Drive For $488. 

Percom Data Corporation believes your Atari' home computer is more than Just 
fun and games. We believe you should be able to get a single- density, floppy -disk- 
system for your Atari 400 or 800 at a price that will take you into the future without 
knocking you into the next galaxy. 
Percom Data has been manufacturing disk -drive systems, and other accessories 
for personal computers since the mid- 1970's and is the industry standard to 
follow when it comes to data separation and system compatibility. 
The Percom Data AT -88 combines Percom Data quality and reliability at a price 
that is not a budget- buster. 
The Percom Data AT -88 offers 88 Kbytes (formatted) in single- density, with plug - 
in ease of attachment to your Atari. The AT-88 has integral power supply, "no- 
patch" to Atari DOS and critical constant speed regulation. 
Take advantage of this low introductory price of $488 by calling Percom Data now 
to get more information. or the name of an authorized dealer nearby. Call toll -free 

1- 800 - 527 -1222 

[ILUJM IIÌATAI 
C O R P O R A T I O N 

Expanding Your Peripheral Vision 

'Atan 400'800 lt a traUenv. a'!.m 1.1r 

DRIVES NETWORKS SOFTWARE 
11220 PaQemil! Fî,A(1 /5243 (2141340-7081 

1-800.527-1222 
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Editorial, 
The most tempting approach to standardization is that 

of the "Lone Ranger." And it works, sometimes. In this 
approach, one individual, group, or company develops a 
method for performing a technological function, presents 
it to the world, and says, "Please do this my way." Occa- 
sionally a proposed standard graduates from Lone - 
Ranger status to general approval and use, but most such 
attempts languish in obscurity, unless the proposing per- 
son or organization has lots of clout, regardless of the 
technical merits of the proposal. 

We find that technical merit often has nothing to do 
with whether one of several competing technological 
developments becomes an accepted standard. In stan- 
dards work, to mix metaphors a bit, a bird in the hand is 

usually worth the whole ball game. The first product of a 
given type to achieve widest commercial distribution 
usually sets the standards. Thus, we have the S -100 bus 
(now the IEEE 696 bus) derived from the first successful 
microcomputer, and we have many de facto standards: 
the IBM 3740 disk format, Digital Research's CP /M -80 

operating system, and Microsoft BASIC. 
Pure political and financial muscle also helps establish 

a standard. AT &T will probably overwhelm all competi- 
tion in videotex encoding with its NAPLPS (North 
American Presentation -Level- Protocol Syntax), which 

AMMERS FLIGHT SIMULATOR 
pple 11 Plus DOS 3.3 48K 

his total 
selectable 
taking re . 
airport a 
much mo 

IFR System disk features gobs of menu 
flight programs each with breath 

listic picture graphics, moving scenery, 
proaches, holding patterns and much 
e. 

t your Computer Store or direet from 
Mastercard 

Programmers Software 
2110 N. 2nd Street 

Cabot, Arkansas 72023 
(501) 843-2988 
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was presented to ANSI (American National Standards In- 
stitute) on a silver platter for formal acceptance. Even for 
corporate giants having a bird in the hand helps. IBM will 
probably have no chance of getting its own graphics/ 
videotex system adopted, simply because NAPLPS got 
there first. 

Forces Hindering Standardization 
It's fairly obvious why computer users like standards. 

Standards make their life easier in thousands of ways. 
But the reasons standards may be disliked by the people 
who make computers or peripherals are more obscure. 

A creative engineer designing a new computer may feel 
that following a standard specification is too restrictive. 
And some companies fear that manufacturing standard- 
ized products makes for humdrum marketing and lack of 
attention from potential customers. They want to dif- 
ferentiate their products from what has gone before. 
Then, too, there are the costs involved in finding out 
what standards exist and are appropriate for a certain 
product, in obtaining the technical specifications and en- 
forcing their use during the design phase, and in testing 
for compliance. Products designed before the standard 
was developed may prove difficult or prohibitively ex- 
pensive to adapt. Furthermore, some existing standards 
were poorly thought out or froze technology before it 

matured. These and other reasons can discourage 
manufacturers from complying with standards. 

As well, the making of standards themselves has its 
own problems and costs. Most American National Stan- 
dards ultimately cost tens or even hundreds of thousands 
of dollars, either as direct or indirect expenses, to develop 
and distribute. Standards work is largely done by 
volunteers, and sometimes obviously useful efforts to 
develop standards are delayed or abandoned because of 
manpower shortages. 

In addition to economic problems, the politics of deci- 
sion making by committee and legal obstacles sometimes 
muddy the waters of standardization. The most dramatic 
example is the Supreme Court's ruling last year against 
the American Society of Mechanical Engineers (Hydro - 
level v. ASME) that the Society was liable under antitrust 
law for abuses by its representative of its own standards - 
interpretation process. Although the Hydrolevel decision 
hung on the intentional abuse that occurred (it seems 
unlikely that a standards -making organization would 
have the same liability if its representatives acted in good 
faith), the case has caused some review of procedures in 
other organizations. 

Another obstacle is time. The standards -making pro- 
cess is lengthy and slow. The amount of time required by 
ANSI for public comment and peer review is intended to 
prevent any abuse of ANSI's standard -making pro- 
cedures, but it also drags out the process. Some in- 
dividuals and organizations have tried, with varying 
degrees of success, different means of avoiding the slow 
ANSI procedures. One way to avoid having to make an 
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Introducing 
SooperSpooler's' Little Brother 

Who knows spoolers better than 
Consolink ?* We pioneered this industry 
with our revolutionary SooperSpooler, 
the Intelligent Printer Interface. 

Now meet the newest family addition: 
MicroSpooler'" 

especially designed and engineered for 
those who need cost -effective solutions 
to their spooler requirements without 
sacrificing quality and sophistication. 
No More Waiting on the Printer 
The new MicroSpooler stores data and 
then feeds it to a printer as fast as the 
printer can handle it. 

That means no down time: in a 
matter of seconds, your computer is free 
for the next job without waiting 
for the printer to finish the last job. 

Quality, Reliability, Flexibility 
As with the SooperSpooler, the new 
MicroSpoolers are the product of the 
highest engineering standards to insure 
trouble -free operation. Now Consolink 
offers a complete line of stand -alone 
spoolers that can be installed in -line 
between virtually any printer and 
any computer. 

Easy to install. Easy to use. Easy on 
the budget. 

Features include: 
16K Memory: User or factory 
expandable to 32K or 64K 
Multiple Copy Function 
Status Readout: Tells you how much 
data is stored or how many copies 
are left to run 
Pause Function: To let you change 
paper, make adjustments 
Self -Test Routine: Performs a 
comprehensive check of most 
internal functions and memory 
Internal Power Supply: No bulky 
plug adapters 
Vertical Mount Configuration: 
Saves desktop space 
Plug -in connections to most 
computer combinations 

Independently Selectable Baud Rates 
on Serial Ports 
One Year Limited Warranty ** 
Thirty -Day Money Back 
Guarantee** 
Four Models: Any Combination of 
Parallel or Serial I/O 
$199 for 16K parallel to parallel 
unit with an internal power supply 

And When You Need the Very 
Best... 
Remember SooperSpooler, the 
Intelligent Printer Interface with a 
remarkable range of software 
controlled features and formatting 
capabilities. 

See our new MicroSpoolers at 
quality dealers everywhere. For 
immediate answers to your questions, 
call Toll Free 800 -525 -6705 

Spoolers by Consolink - 
Now you have an Intelligent 
Choice. 
Circle 89 on inquiry card. 

CONSOLINK 
CORPORATION 

MTlltlbitlT NMTIt! 1NTTtTitt[ 

Without MicroSpooler 
21 Minutes 

CPU time for 20 pagest 
80 CPS Bidirectional 

With MicroSpooler 
16 Seconds 

CPU time for 20 pagest 

For immediate answers to your questions, call Toll Free: 800 -525 -6705 
Consolink Corporation ,I840 industrial Circle , Dept. ML1 -200 Longmont, CO 80501 (303) 652 -2014 

*Formerly Compulink Corporation tbo lines per page, random tine lengths, 40 char /line. 
Consuh your dealer or Consolink for details Assumes CPU can output text at a minimum of 3000 char /sec. 
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Editorial , 

ANSI standard is to go through the IEEE (Institute of 
Electrical and Electronics Engineers). Although a member 
of ANSI, the IEEE has been developing standards on its 
own authority using its own committee process (some- 
times a joint ANSI /IEEE standard emerges). IEEE stan- 
dards have been well received by the industry, but even 
these typically take years to gel. 

Contributions Are Needed 
Are you now asking, "Can something be done to im- 

prove the standards process?" Yes, within limits. 
Although the computer- standards community at first 

seems like an intimidating monolith, it is composed, for 
the most part, of men and women who are sincerely do- 
ing what they can to systematize the rapidly changing 
technology of computing. They possibly could use your 
help. 

You can get involved in several ways. The simplest is 

to use existing standards in your current work and pro- 
mote their use among your associates. When buying 
computer products, favor those that employ industry 
standards. 

If you have expertise in a field where standards are be- 
ing developed, you should obtain copies of the proposed 
standards documents during the public- comment period 
and send your written comments to the appropriate 
bodies (for a list of addresses, see page 142). If you are a 
member of a professional society, such as the IEEE or the 
ACM, you can work though your society, informing 
members of its standards committees about your 
preferences and telling them if you think certain new 
standards need to be made or old ones changed. This is 

especially important for those of us who work with 
microcomputers, because many of the members of formal 

standards committees have experience only with larger 
computers. 

Better yet, inquire about becoming a member of an ap- 
propriate committee. You can join the thousands of peo- 
ple working in the standards process and share their pride 
in helping to make advanced technology more available 
to everyone. 
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From the Publishers 
These are exciting times for the microcomputer industry 

and for BYTE in particular. During 1982 the industry once 
again exceeded even the most optimistic predictions of 
economists, and the performance of BYTE exceeded even the 
most optimistic predictions of its management. Our audited 
paid circulation was 324,000 by year -end and we know that 
at least twice as many readers see each issue. The tremendous 
results that advertisers have obtained by placing their 
messages in BYTE magazine led to the first ever (according to 
some publishing industry commentators) 1000 -page increase 
in a single year. 

Fortunately, even if we were somewhat conservative in 
our predictions of BYTE's performance in 1982, we were ag- 
gressive in our efforts in maintaining the strength and quality 
of the BYTE staff. Nowhere is this more evident than in the 
BYTE editorial department which, of course, is solely 
responsible for the indisputable fact that BYTE has become 
the most respected and trusted voice in computer publishing. 

It is because of our strong staff that we can calmly wish 

Editor in Chief Chris Morgan the best of luck as he begins to 
devote the lion's share of his time to a new software com- 
pany. Because Chris has planned out a year's worth of theme 
issues in advance, has guided the selection of specific articles 
for many months in advance, and has developed an editorial 
staff that for more than a year has produced editorial content 
up to the high standards for which BYTE has become famous 
(all this with Chris on the road much of the time), we can 
guarantee the continued unstinting editorial excellence you 
have come to expect in BYTE. 

We remain guided by the thought expressed on the occa- 
sion of our fifth anniversary in September 1980: "Although 
the trappings of success are pleasant for us to contemplate, 
we would be foolish to forget the philosophy that has pro- 
duced them: giving both readers and advertisers good value 
for their dollar." 

Virginia Londoner 
Gordon R. Williamson 

10 February 1983 © BYTE Publications Inc Circle 214 on Inquiry card. 
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Its no surprise so many businesses today are using our 
CompuStar multi -user microcomputer. All sorts of 
businesses, those at the top and those on the way, know 
that only CompuStar can give them the big system 
performance they need as they grow. And they know 
that only CompuStar can deliver that performance at a 
fraction of the cost of most other systems. 
CompuStar solves the small business computer 
dilemma. It's ideal for those first time business users who 
need only single -user capability. But its also perfect 
when those small businesses grow into large 
corporations. That's because CompuStar is truly 
expandable ... all the way up to 255 workstations. each 
with its own processor and internal computer memory. 
And that means fast, fast response. even when many 
users are on -line at the same time. 

Whether you're a small business with big plans or a big 
business with an eye for economy. CompuStar' has the 
performance and versatility that's tough to outgrow. the 
price/ performance ratio that's impossible to beat' 

STANDARD FEATURES 

35ÚK 750K 1.5 MB workstation disk capacities 
64K RAM and twin processors in each workstation 
An easy -to -read 12 -inch non -glare screen 
Operator convenience features numeric keypad and 
visual text highlighting 
Microsoft' Basic 
CP M t operating software 

11 Truly multi -user and multi -processor 

STORAGE OPTIONS 
10 MB compact, low -cost and tabletop 
96 MB 80 fixed and 16 removable megabytes 
144 MB reliable, rugged Winchester storage 

CompuStar is built and backed by the company that s 
been in the microcomputer business as long as 
microcomputers have been in business. Would you trust 
your business to anything less? CompuStar' Tough to 
beat. Tough to outgrow! 

CORPORALE HEADQUARTERS 2300 BROAD RIVER ROAD COLUMBIA. SOUTH CAROLINA 29210 (H:'. 
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COMPUTERS 
TIMEX $89 
FRANKLIN W / monitor .... 1098 
VIC 20 189 
CALIFORNIA 
COMPUTER SYSTEM CALL! 
INDUST. MICRO SYSTEMS CALL! 
MORROW MICRODECISION CALL! 

PRINTERS 
Smith Corona TP -1 $599 
C Itoh PROWRITER -P 489 
C Itoh PROWRITER -S 639 
C Itoh PROWRITER 15" 789 
C Itoh F -10 1399 
C Itoh F -10 TRACTOR 229 
OKIDATA 80 359 
OKIDATA 82A 489 
OKIDATA 83A 739 
OKIDATA 84A 1179 
IDS PRISM 132 1649 

4 color, 200 cps, auto-sheet 
feeder, graphics 

IDS PRISM 80 1149 
IDS MICROPRISM 599 
ANADEX 9501 1299 
MICROFAXER 32K S -S 229 
MICROFAZER 32K P -P 199 

TERMINALS & MONITORS 
ADDS VIEWPOINT $559 
AMDEK VIDEO 100 99 
AMDEK VIDEO 100G 137 
AMDEK VIDEO 300 179 
AMDEK COLORI 399 
AMDEK COLOR II 719 
TELEVIDEO 910 649 
TELEVIDEO 912C 799 
TELEVIDEO 920C 868 
TELEVIDEO 925 825 
TELEVIDEO 950 949 

APPLE HARDWARE 
videxVIDEOTERM $299 
videx KEYBOARD ENHANCER. 119 
Microsoft Z -80 SOFTCARD .... 279 
Microsoft 16K RAMCARD 149 
Microsoft PREMIUM PACK 599 

includes: Z-80 Softcard, 16K 
Ramcard, Vides vldeoterm, and 
CPLM USER GUIDE. 

RANA I -163K $379 
RANA Il -326K 529 
RANA III -652K 699 
RANA with controller additional .. 99 
Hayes MICROMODEM II 289 
SVA 256K APP -L -CACHE 949 
Mountain MULTI I/O 178 
Mountain SUPERTALKER 262 
M &R SUPERFAN 38 
GRAPPLER PLUS 125 
PKASO 135 
CCS 129 

Asynchronous Interface 
CCS 149 

Synchronous Interface 
CCS Calendar Clock 105 
CCS Printer Interface 129 

IBM ACCESSORIES 
Ouadram 128K RAMCARD 649 
Ouadram 192K RAMCARD 749 
Ouadram 256K RAMCARD 829 

Ouadram Includes RS232, 
parallel port, real time clock 

Microsoft 64K RAMCARD 399 
Microsoft 64K RAMCARD 599 
Microsoft 192K RAMCARD 699 
Microsoft 256K RAMCARD 799 
Tandon SGL. SIDED FLOPPY 249 
Tandon DBL. SIDED FLOPPY 289 
Davong HARD DISK SYSTEM . 1599 

MEDIA 
Maxell MD-1 $31.25 
Maxell MD-2 47.10 
Maxell FD-1 41.50 
Maxell FD-2 48.95 

WORDPROCESSING 
WORDSTAR $279 
MAILMERGE 149 
SPELLSTAR 144 
PERFECT WRITER 239 
PERFECT SPELLER 139 
WORD HANDLER 199 
SPELLBINDER 279 
SPELLGUARD 179 
EASYWRITER II 269 
EASYSPELLER 159 
PIEWRITER 123 
WORD PLUS 129 
MATHSTAR 99 

DATA BASE 
MANAGEMENT 

dBASE II $529 
PERFECT FILER 279 
EASYFILER 349 
FMS 80 750 
TIM Ill 399 
FAST GRAPH 189 
THE ANSWER 219 
OUICKCODE 229 
dUTIL 68 
D GRAPH 239 
DATASTAR 171 
SUPERSORT 145 
VISIFILE 228 
VISIDEX 184 

FINANCIAL SOFTWARE 
EAGLE MONEY DECISIONS.. S119 
SUPERCALC 189 
PLANNER CALC 69 
MASTER PLANNER 249 
MULTIPLAN 219 
PERFECT CALC 139 
VISICORP VISICALC 184 
DEKTOP PLAN 184 
VISISCHEDULE 228 
VISITREND /PLOT 228 
SCRATCHPAD 259 
STATSGRAPH 169 

ACCOUNTING SOFTWARE 
GAMES MISC. SOFTWARE 

SPACE CADET $29 MATHEMAGIC $79 
SNACK ATTACK FOR IBM 39 GRAPHMAGIC 79 
NEMESIS 39 DIAGNOSTICS II 84 
DUNGEON MASTER 39 DISK DOCTOR 84 
ANALIZA II 39 UTILITIES I, II 53 

CALL TOLLFREE 

1800 5239511 
IN PENNSYLVANIA 

12158688219 

ACCOUNTING PLUS $385 
ACCOUNTING PLUS II 299 

For Apple II 

EASY EXECU. ACCOUNTING .579 
TCS 79 
THE HOME ACCOUNTANT ... 129 
IUS -IBM ACCT. SYS. CALL! 

LANGUAGES 
Microsoft BASIC COMPILER 5299 
Microsoft BASIC INTERPRETER 279 
Microsoft FORTRAN 80 379 
Microsoft COBOL 80 559 
Microsoft mUSIMP / mUMATH 199 
Microsoft TASC 149 
Supersoft ADA 269 
Supersoft FORTH 149 
Supersoft A.L.D.S 99 
Supersoft FORTRAN / RATFOR . 284 
Sorcim PASCAL M 129 
Whitesmltn'sC 690 
Whitesmith's PASCAL 850 

GREAT PRICES! 
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' Ew PRODucrS! 

INFOSTAR MICROPRO 
MICROPRO'S DATABASE MANAGEMENT SYSTEM NOT ONLY COMBINES THE ALREADY 
RENOWNED FEATURES OF DATASTAR AND SUPERSORT BUT ALSO FEATURES A REPORT 
GENERATOR. THIS MEANS YOU CAN ENTER, SORT, RETRIEVE, ORGANIZE, AND PRINT DATA 
QUICKLY AND EASILY...AND WITH NO NEED TO PROGRAM! BUT THAT'S NOT ALL...YOU CAN 
EDIT YOUR REPORTS WITH WORDSTAR, THE WORLD'S NO. 1 SELLING WORDPROCESSOR. 
UST PRICE: $495.00 MICROHOUSE PRICE: CALL! 

T / MAKER III 7/ MAKER COMPANY 
WITH THE T /MAKER III YOU CAN EDIT YOUR TEXT, COMPUTE YOUR NUMBERS, TALLY YOUR 
RESULTS, AND PRODUCE FINISHED REPORTS EVEN IF YOU WANT IT ALL IN ONE FILE! 
T/ MAKER III ALLOWS BAR CHARTING FROM A FULL ELECTRONIC SPREAD SHEET. 
LIST PRICE: $275.00 MICROHOUSE PRICE: S245.00 

RANDOM HOUSE ELECTRONIC THESAURUS DICTRONICS PUBLISHING, INC. 
THE RANDOM HOUSE ELECTRONIC THESAURUS IS THE FIRST REFERENCE SOFTWARE THAT 
ALLOWS YOU TO DO "IDEA PROCESSING" WITHIN YOUR WORD PROCESSOR BASED ON THE 
POPULAR RANDOM HOUSE THESAURUS. IMPROVES YOUR WRITING SKILLS BY FINDING THE 
RIGHT WORD YOU NEED AND INSERTING IT IN THE TEXT. 
The 60,000 SYNONYM VERSION REQUIRES 204K. ABRIDGED VERSIONS AVAILABLE FOR BOX and 125K 
LIST PRICE: $150.00 MICROHOUSE PRICE: $129.00 
RANDOM HOUSE ELECTRONIC PROOFREADER DICTRONICS PUBLISHING, INC. 
PROOFREADER ALLOWS ACCESS TO THE RANDOM HOUSE DICTIONARY WITH FULL IN- 
TERACTIVE CORRECTION TO CHECK ALL YOUR SPELLING ERRORS. IBM VERSIONS ALLOW AC- 
CESS UP TO 32,000 AVAILABLE WORDS. 

MICROHOUSE PRICE: $50.00 
GRAPHMAGIC INTERNATIONAL SOFTWARE MARKETING 
GRAPHMAGIC ALLOWS YOU TO DRAW VISUAL REPRESENTATIONS OF GRAMS AND LINE 
GRAPHS FROM SPREAD SHEET PROGRAMS INCLUDING MATHEMAGIC, SUPERCALC OR 
VISICALC. 
LIST PRICE: $99.00 MICROHOUSE PRICE: $79.00 

C. ITOH 1550 C. ITOH 
ANOTHER NEW PRINTER FROM C. ITOH WITH THE SAME GREAT QUALITIES AS ALWAYS BUT 
INTRODUCING A NEW WIDER CARRIAGE THAT CAN ACCOMMODATE PAPER SIZES UP T015" 
(132 COLUMNS). AVAILABLE IN BOTH SERIAL OR PARALLEL VERSIONS. 
LIST PRICE: $875.00 MICROHOUSE PRICE: $789.00 

WORDSTAR, DATASTAR, SUPERSORT, INFOSTAR ARE TRADEMARKS OF MICROPRO, INC. RANDOM HOUSE IS A 
REGISTERED TRADEMARK OF RANDOM HOUSE, INC. THE RANDOM HOUSE ELECTRONIC THESAURUS IS A TRADEMARK 
OF RANDOM HOUSE, INC., DICTRONICS PUBLISHING INC. EXCLUSIVE LICENSEE. TP -1 KS A TRADEMARK OF SCM, INC. 
IBM IS A REGISTERED TRADEMARK OF INTERNATIONAL BUSINESS MACHINES. 

Prices may vary with different formats. All prices and specifications are subject to change without notice. 
Please call or write for specifics. 

MICROLINE=' 
MICROHOUSE OFFERS 24 HOUR COMPUTER SHOPPING WITH MICROLINE. MICROLINE IS A 
COMPUTERIZED ORDER -ENTRY SYSTEM THAT ENABLES YOU TO ACCESS SPECIFIC INFOR- 
MATION ON OVER 1000 MICROCOMPUTING HARDWARE AND SOFTWARE PRODUCTS, IN 
ADDITION TO NUMEROUS SUPPLIES AND ACCESSORIES.' 

1.215.868.1230 
MICROLINE OPERATES AT 300 BAUD. 8 BITS, NO PARITY, 1 STOP BIT. 

PRICES MAY VARY WITH DIFFERENT FORMATS. ALL PRICES AND SPECIFICATIONS ARE SUBJECT TO 
CHANGE WITHOUT NOTICE. PLEASE CALL OR WRITE FOR SPECIFICS, 

1444 LINDEN ST. /BOX 499 BETHLEHEM, PA 18016 
DEALERS INQUIRIES WELCOME Circle 272 on inquiry card. 

WE WANT YOU TO KNOW ... 

MICROHOUSE 
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etters 
For the Record 

Peter Callamaras's review of our Ex- 

ecutive Briefing System (November 1982 

BYTE, page 164) was greatly appreciated 
here at Lotus. However, the article was in- 
correct in the At a Glance section, which 
listed Mitchell Kapor as the author of 
EBS. 

While Mitchell designed the program 
and supervised its implementation, EBS 

was coded by Todd Agulnick, a 15 -year- 
old resident of Newton, Massachusetts. 
Todd was first employed by Mitchell at 
the age of 12, and he continues to be a 

source of inspiration for all of us here at 
Lotus. His great skill and intellect are ap- 
preciated almost as much as his fine sense 
of humor. 

Mary Lynn Davis, Graphics Project 
Manager 

Lotus Development Corp. 
55 Wheeler St. 
Cambridge, MA 02139 

More on BASIC Standards 

I read with interest Howard G. Drake's 
letter dealing with the current and pro- 
posed standards for BASIC (October 1982 
BYTE, page 18) and wish to comment on 
two points raised in the letter. 

First, the requirement to have DIM 
statements preceding their use in line - 
numbered sequence is not new. It has 
been in the ANSI (American National 
Standards Institute) Minimal BASIC Stan- 
dard since the approval of that standard 
in January of 1978. 

The requirement to recognize the ex- 
istence of DIM statements in line - 
numbered sequence (rather than in logical 
sequence) stems from the desire to have 
the one BASIC program give the same 
result when that program is run under two 
implementations, one of which is an inter- 
preter and the other a compiler. 

Another point raised by Mr. Drake 
concerned the need for the interpreter to 
do a pre -scan in order to recognize the 
presence of DIM statements. 

The X3J2 BASIC Committee was very 
careful to assure that a pre -scan was not 
required. The suggested technique when a 

forward transfer -of- control is indicated 
(as in Mr. Drake's example) is to examine 
the statements passed over "at the time 
that they are passed over," to see if they 

14 February 1963 © BYTE Publications Inc 

include any of the statements that must 
appear in line- numbered sequence prior to 
their use. These statements include the 
DIM statement, as well as any OPTION 
statements (OPTION BASE, OPTION 
ARITHMETIC, etc.), and any function - 
definitions. 

By taking this approach, BASIC pro- 
cessors need only look at those statements 
up to and including the one being refer- 
enced and need not do a pre -scan of the 
entire program. 

I heartily agree that any interested par- 
ties should obtain a copy of the Proposed 
ANSI BASIC Standard, read it, and com- 
ment on it, if they find anything that they 
believe should be changed. 

M. O. Duke 
IBM 
Santa Teresa Laboratory 
555 Bailey Ave. 
San Jose, CA 95150 

Credit Where It's Due 

I recently saw the October 1982 BYTE 
editorial in which Chris Morgan described 
videotex and teletext. I'd like to correct 
one statement regarding closed- caption- 
ing. The three networks broadcasting 
closed- captioned programs are PBS, 
NBC, and ABC; not CBS. CBS has stead- 
fastly refused to provide captions on its 
programs for the benefit of hearing - 
impaired people. 

Your omission of ABC is most unfor- 
tunate because that network was in- 
strumental in the development of the 
closed- captioning technology. It leads the 
way in providing closed- captioning ser- 
vices. For example, ABC recently added 
closed captions to all broadcasts of ABC's 
"World News Tonight." 

Jane Edmondson, Director 
Products Promotion and Public Relations 
National Captioning Institute 
5203 Leesburg Pike, Suite 1500 
Falls Church, VA 22041 

This Thing Called NAPLPS 

With regard to Chris Morgan's editorial 
discussing 'This Thing Called Videotex" 
( "Some Answers to Frequently Asked 
Questions," October 1982 BYTE, page 
10), let me respond with one definition of 
what videotex is today. 

The North American Presentation Level 

Protocol Syntax (NAPLPS) allows text 
and graphics to be encoded in a manner 
independent of the display apparatus on 
which it will be presented. Virtually any 
micro -, mini -, or mainframe computer 
can be configured to generate NAPLPS 
pages, and any communications medi- 
um- whether it be telephone, broadcast, 
cable television, microwave, or satellite 
transmission -can be used. 

What does this mean to microcomputer 
users today? Throughout North America 
microcomputers from virtually any 
manufacturer have a common format for 
text and color graphics that can be com- 
municated universally. NAPLPS is a sim- 
ple, highly efficient and economical color 
graphics generator in combination with a 
decoder. Here are some examples of what 
is being accomplished today: 

Users of Hewlett- Packard 80 Series, 
Commodore PET, and other microcom- 
puters are now being offered a color - 
graphics program for Visicalc. The soft- 
ware digests raw Visicalc data files and 
automatically draws color charts and 
graphs including exploded pie charts. 

IBM Personal Computer users can ob- 
tain an electronic slide show program that 
simulates the 35- millimeter slide carousel 
but has additional features such as 
random -access retrieval of individual 
slides and the synchronizing of a sound 
track for a full audio- visual presentation. 
These slides can be displayed on a color 
monitor or even a large screen using a 
video projector. 
North Star computers are being used as 
hosts to drive large screen displays of elec- 
tronic billboard advertising in shopping 
malls. 

Other microcomputers are incor- 
porating color graphics into computer - 
aided learning courseware and public - 
access market -research terminals, and 
marketing presentations are being pre- 
pared and, through the decoder, trans- 
ferred onto video tapes. 

Hard -copy service bureaus will soon be 
available that will provide any page 
creator the capability to download 
NAPLPS -encoded pages by telephone and 
have 35- millimeter slides, overhead 
transparencies, and other film media pro- 
duced for them overnight and delivered 
the next day. Furthermore, paper hard 
copy is obtainable with the use of jet ink 
plotters -ideal for charts and graphs that 
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THE MOST !lilt 
Good news for microsystem and personal 
computer users! MPI offers four wide carriage 
printers with excellence in plrice and perfor- 
mance. The two "A" versio s of PrintMateTM 
150 feature a factory install SoftSwitchTM' 
front panel keypad, with a 4K ',uffer on 
PrintMate' "150 model AI anc a I6K buler 
on model A2. PrintMate'" 150 model 
and B2 are factory equipped with a ìLK d 

I 6K buffer, respectively. PrintMateri' I50 
models have an exceptional set of out- 
standing graphics and font capabilities, 
optional expansion, and other advanced 
features that differentiate the PrintMateT"' 
150 from its competitive rivals,as the 
superior performer. A bold 4lai¡n? The 
strong and widespread acceptance of the 
excellent PrintMate'" I50 is based on 
outstanding user features: 
HIGH SYSTEM THRUPUT- I 50 charac- 
tersiper second advanced Idgi4 seeking 
impact printing with an accelerated print head 
slew rate and turnaround makes PrintMate' " 
150 a high speed performer. t -I 

WIDE CARRIAGE VERSATILITY -The Prin 
Mater" 15015 wide carriage can accommo- 
date print lines from 136 to Z3I characters 
in length and can easily handle forms from 
3 to 15 inches wide and as long as 31 
inches. 
LARGE SELECTION OF PRINT CAPABILITIES 
-The 7x9 dot matrix allows user selection 

B 

T M 

Ili4 

of I0. 12.'15 o 17 characters per inch 
or the I I x9 seri` f nt,prpvides docume t 

uality printing at 0 ajt er inch 
"SoftSwltchT "'" F ON P4NEL!CQN R 

he PrintMateT " 1150 A ode 
tchT front panel k ypads 
ngins forms ength, rint derisi 

zontai aid Ivettical tabs, and rate and 
character set. A simple ' SgftSwitchT"'"' en 
will display the operatin rode you have 
selected and rI tMateT' 150 responds to 

entry with a pleasant tone of confirma- 
o . With the "SoftSwitchT "-. you{ cakt t 
fF'the printer -even unplug it -an 
ate" I50 will retain every detail i 

non -volatile memory. The "SoftSw tCIT" 
may be added to the PrintMateT"' o 

PANDABLE PRINT BUFFER- PrintMat 
150 models A2 and B2 have a factory 
nstalled, 16K buffer. Both the 414 buffer 
mod$I 41 and the standard 2K Duffer model. 
B I ar optionally expanded in increments 
to '16K. The PrintMateT" 150's expanded 
buffer allows application extensions for high 
speed interleaved printing and s'3ooiing, 
greatly improving the host comput S per- 
formance in applications that are print bound. 
DOWNLINE LOADABLE FONTS -The 
powerful microprocessor based command 
set of the PrintMate' "I50 allows a custom: 
character set to be developed in the host 
computer and downloaded to any Print - 
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need to be inserted into textual reports. 
Because NAPLPS is display -resolution 

insensitive, these same files, although 
created at a lower resolution, can be 
redisplayed through a higher- resolution 
decoder with no modification to the 
original file. The hard copy, whether film 
or paper, becomes a higher -quality image. 
Additionally, broadcast -quality graphics 
and NTSC- (National Television System 
Committee) standard video tapes are be- 
ing used by broadcasters to augment their 

graphics requirements. Even audio -visual 
producers are using this same method to 
bring down the costs of their productions 
while preserving the quality. 

What other color -graphics system can 
provide a universal communications 
coding format for virtually any micro- 
computer? What other color -graphics 
protocol specification is in the public do- 
main? What other color -graphics display 
generator (decoder) has a choice of over 
32,000 colors, 16 of which are displayable 

Soup to Nuts. 

Some would i 
have you think 
that a matrix printer 
is a mere side dish that 
comes with your computer. 

Don't believe it. 

What you get out of your printer is what you get out 
of your computer. If your printer is small, slow, noisy 
or unreliable, your computer will be limited, sluggish, 
irritating, or inoperable. Just telling it like it is. 

That's why Infoscribe has come up with a gourmet 
line of multifunction matrix printers specifically for 
business and professional users / 1000 

7700 

72oÓ 
You can switch from high -speed data processing 

to business letters, at will; handle up to 16 -inch- 
wide paper; make up to five crisp carbons; gener- 
ate gorgeous graphics in up to eight colors; and 
enjoy truly elegant and incredibly quiet operation, X 
day -in and day -out. 

Check the menu for the printer that meets your exact needs. 
Why go with the computer manufacturer's combo plate when the same 
money will let you buy Infoscribe, a la carte? 

'bur favorite computer dealer or systems specialist will be delighted to arrange a 

demonstration for you. Or contact the matrix d ": Infoscribe, 2720 South Croddy Way, 
Santa Ana, California 92704, USA, Phone (714) 641 -8595, Telex 692422. 

/5oó 

20° /00 

2p0 loo 
x 

x 
°° xx i° 40 

x x x 40° 200 x 
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simultaneously, among a host of other 
features? What other color -graphics 
system can boast the use of a conventional 
color television as a display monitor and 
can be purchased for a price starting at 
$11007 

Only decoders implementing full 
NAPLPS can satisfy these features and 
others. With this capability now within 
the reach of the majority of microcom- 
puters, the challenge of creative, interac- 
tive graphics software lies with all 
microcomputer users, whether they be 
hobbyists or professional programmers. 
The challenge is here today at a price com- 
petitors can really only dream about. 

Zal Press, Manager 
Business Graphics 
Marketing Group 
Norpak Ltd. 
1351 Washington Blvd., Suite 3000 
Stamford, CT 06902 

In Defense of User Protection 
In the last year I have read several ar- 

ticles regarding software piracy. Due to 
this piracy, the creators of software are 
becoming more and more reticent about 
making available the source documents 
and code for a program. 

Their caution is well placed because of 
the wholesale program theft that has 
taken place in some instances. Then, too, 
it's possible that the creator stole some 
major part of the program from someone 
else, and the lack of an available source 
listing prevents anyone from proving it. 

Before we get too far down the road to 
complete nonavailability of source code, 
may I propose some protection for the 
legitimate user? 

First, companies can and do go out of 
business every day. While one software 
creator may not, another may. Without 
the source code to update the program for 
system and language enhancements yet to 
come, that program will become worth- 
less and be lost. 

Second, because of market conditions, 
a developer. may cease to offer the soft- 
ware or cease to update it. As a result, the 
software eventually becomes worthless 
without source to allow the updating of it. 

Third, the program offered may have 
been almost worthless to start with due to 
errors. The developer made a fast buck, 
and the buyer was taken. At least with 
source, some corrections can be made. 

A fourth reason for some user protec- 
tion is that a successful creator may decide 
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TIME- PROVEN 
PERFORMANCE 

While new printers with impressive specifications are introduced on an almost daily basis, only 
time will tell the true quality of the product. Over the past 2 years our customers have continued 
to buy the DS180 printer, not only because of its impressive performance and competitive price, 
but also because of our outstanding track record for product reliability and customer support. 

We have continually improved on the performance of the DS180 by incorporating such 
enhancements as dot addressable graphics, 6 user -selectable print sizes and a 2000 character 
buffer. These features coupled with 180 cps printing, parallel and serial interfaces, adjustable 
tractor feed and over 40 other programmable features, make the DS180 one of the most versa- 
tile matrix printers available today. 

Before you select your next printer, why not take a look at a time -proven performer -the 
Datasouth DS180. 

The DS180 printer is available nationwide through our network of sales /service distributors. 

data©L LI 

Circle 143 on inquiry card. 

computer corporation 
P.O. Box 240947 Char otte, NC 28224 704/523 -8500 

Telex: 6843018 DASOU UW 
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that creation is what he is good at and 
he'd rather not be bothered by support, 
sales, etc., and so he enters into a royalty 
agreement for the program with an in- 
dependent dealer. Now suppose this 
dealer wants to sell packages but not help 
you, the buyer, recover from a system 
crash or a program bug. Without source 
or even data on file structures being 
available, you have to start over after 
every crash. 

There is a way out of this morass of 
uncertainty, and that is an industry-wide 
uniform software trust agreement, en- 
forced by a trade journal's refusal to ac- 
cept advertising of software unless the 
creator or vendor has placed the source 
code in trust with an independent third 
party who holds both the names of the 
legitimate licensees and the latest source 
files and documentation. 

Vendors should be responsible for pro- 

* * * FEATURING 8 AND 16 BIT SYSTEMS * * * 
EPSON QX VALDOCS: Extremely user friendly! See review Sept. BYTE. 

HX 80: Notebook -sized battery operated Z 80 computer, up to 256 K RAM, built- z 
in hard copy, LCD scrollable screen. P 

c o 
r- MASTER MAX: S -100 system, Z -80, INTERCONTINENTAL CPZ48000 single T 
Ú card computer with four channels of DMA, dual 8" double density drives, ÿ 

CP/M $2,540. m 

ó Options: double sided drives, Winchester, TURBODOS, 2 user, 220v /50hz. 

IMS 8X MULTIUSER SYSTEMS: Z -80, S -100. Each user has own Z -80, v 
64K RAM, 2 I/O. TURBODOS multiuser CP/M compatible operating system cuts -. 

link/edit time in half. Z -80 code. Interrupt driven. 8088 upgrade w/256K RAM has r been announced. 

TARBELL: Empire systems, Z -80, S -100. 
CROMEMCO: C -10 personal computer w /software package $1,695. 

o 
P 8088: COLUMBIA DATA: IBM -PC look alike, multiuser option. o 
z 8086 S -100 SYSTEMS: Ñ 

- LOMAS: with MS -DOS or CP/M -86. Winchester option. a 
SEATTLE: with simultaneous 8" and 5" drives. Will accept IBM/PC software. ó 

DUAL PROCESSOR SYSTEMS: 
GODBOUT 816 A,B,C: 8085/8088. MP/M 816 allows simultaneous operation of both 

processors. z 
CROMEMCO DPU: 68000 and Z 80. CROMIX operating system. 

o MAX BOX 8" DRIVE SUBSYSTEMS w /QUMES, SHUGARTS, MITSUBISHI, NEC. 
7. 

PRINTERS (dot matrix and LQ): 
EPSON, NEC, QUME, C.ITOH, IDS, 

s 
m FLORIDA DATA, TELETYPE. 

GRAPHICS: 
MICROANGELO GRAPHICS. o 
MIRAGE: new from SCION. 

AUTO -CAD Interactive graphics soft- 
ware; for engineers, architects, design- 
ers. 

HOUSTON INSTRUMENTS o 
PLOTTERS, DMP -29 $1,775. Z 

TERMINALS WYSE HAZELTINE TERMINALS: , 

IBM 3101, TELEVIDEO. 
n Voice recognition board for TELEVIDEO 

950. 

PER SCI 277/299 DRIVES. IBM PC ACCESSORIES: Extensive z 
line including QUADRAM, SEATTLE, 
8080 /8086 EMULATOR (software). o 

MODEMS: U.S. ROBOTICS 1200/300 
DC HAYES compatible $525. 

z S -100 MAINFRAMES: 
o PARADYNAMICS, ECT, some TEI 12 
s slot still in stock. 

IBM 3270: compatible equipment from z 
Teletype Corp. Fast delivery! Cost ef- 

c fective! î T 

We have an extensive product line including systems, peripherals, software, 
boards, drives, consulting services. Write or call for detailed specifications. í 

We have knowledgeable technical staff. n 

1 Overseas Callers: l'hone (2121 448 -6298 -i 
tn T EXPORT TWX 710 588 2844 or Cable: OWENSASSOC un 

JOHN D. OWENS Associates, Inc. 
12 Schubert Street, Staten Island, New York 10305 

(212) 448 -6283 (212) 448 -2913 (212) 448 -6298 
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viding copies of all user licenses and 
regularly update the source code on file 
with the trustee. In return, the trustee 
agrees to hold source documentation in- 
violate (sealed) unless a vendor commits 
certain acts (I'll discuss these acts later 
on). Thus, protection exists for the ven- 
dors (in that the source is still protected) 
and for the legitimate user as well. 

To the legitimate user, source becomes 
available, for a fee, in the event that the 
vendor ceases to function. 

The trustee has these responsibilities: 
(1) to hold source code and related 
documentation sealed and inviolate unless 
certain acts are committed, (2) to notify 
only licensed users at their last known ad- 
dress by first class mail as to the acts com- 
mitted, and (3) to provide to the licensed 
users only, for a fee related to the repro- 
duction cost, the source code and docu- 
mentation, when permissible. 

What are these vendor acts and subse- 
quent trustee actions? First, in the event of 
total sale of program rights to another 
vendor, the trustee should notify licensees 
of the event and the name and address of 
the buyer who has assumed the support 
obligation. In the event of adjudgment of 
the developer as bankrupt, ceasing of the 
vendor to do business, decision by the 
vendor to cease to offer support, or sale of 
program rights without an obligation to 
assume existing package support, the 
trustee shall so notify licensed users and 
make available for one year source and 
documentation for a fee. 

There remains the question of users 
who find program vendors /creators either 
unwilling or unable to provide adequate 
support for their packages to licensed 
users. For this some mechanism should 
allow licensed users to petition the trustee 
if they feel that a vendor is providing in- 
adequate support. If some threshold level 
(say 5 percent) of the licensed users of a 

program complain to the trustee of inade- 
quate service, the trustee should be re- 
quired to notify all licensees that com- 
plaints have been received. If the trustee 
gets a positive response from a majority of 
the users that such is the case, the trustee 
should then provide source code and doc- 
umentation to users for a fee. 

Such an agreement can adequately pro- 
tect vendors as long as they want to be 
protected and will probably protect the 
user for longer than the economic life of 
the package. 

Whatever methodology is created to 
protect both the user and the creator, total 
and permanent unavailability of source to 
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Cdex'" Training for VisiCale 
We don't make VisiCalc. 
We just make it easy. 

Cdex Corporation 
5050 El Camino Real Suite 200 
Los Altos, CA 94022 

VisiCalca is a registered trademark of VisiCorp ?M 

BYTE February 19tÚ 19 

CdexTM Training for VisiCaic® 
Makes VisiCaic Easy. 

In an hour, Cdex Training for VisiCalc can 
make you a VisiCalc user. Or for the experi- 
enced VisiCalc user Cdex Training for 
VisiCalc acts as an instantaneous elec- 
tronic reference and review system. 

It's a computer- assisted training program 
that works. It's highly interactive. So it 
creates a dialogue with you and serves as 

Circle 70 on Inquiry card. 

your personal tutor. It's completely self - 
paced. So you set your own learning time. 
And it's graphically- oriented. So you see 
what you're learning. Remember, a picture 
is worth 1000 words. Cdex Training for 
VisiCalc runs on the same Apple® II or 
IBM® Personal Computer as your VisiCalc 
program. 

So see how easy VisiCalc can be. See your 
nearest computer dealer for a demonstration. 

www.americanradiohistory.com

www.americanradiohistory.com


Letters 

a legitimate 
answer. 

user is not an acceptable 

William E. Young, CPA 
13901 Jefferson Davis Hwy. 
Woodbridge, VA 22191 

Mlnspeak Applauded 
I read with great attention the "Min - 

speak" article by Bruce Baker (September 
1982 BYTE, page 86). Minspeak is the 
most exciting use of computer technology 
that I have encountered because it goes 
beyond the use of the computer to manip- 
ulate data and /or symbols and deals with 
the fundamental issues of human com- 
munication and the way we think. 

While Mr. Baker deals almost exclusive- 
ly with the application of Minspeak to the 
nonsneakina nnnulatinn t 

into the genuinely exciting new realms of 
electronic technology and its applications 
to human problems and potentials. 

David O. Justice, Dean 
School for New Learning 
DePaul University 
23 East Jackson Blvd. 
Chicago, IL 60604 

Computer Poetry: 
Art or Craft? 

Kevin McKean's article "Computers, 
Fiction, and Poetry" (July 1982 BYTE, 
page 50) nearly supplies some important 
implications about the nature of creativi- 
ty. The examples of computer -written 
poetry suggest that computers can now 
make many judgments rapidly but cannot 

good word for its "1" and "e" sounds, 
matched in "parallels," and for the overall 
dreamlike, wistful quality that the word 
contributes to the line. Of course, he may 
have had other reasons as well. 

Today, because western culture seems 
to have weaker ties with tradition than in 
the past, and because ours is more than 
ever a culture without a sense of history, 
it is understandable that considerations of 
creativity focus on the ceaseless fluctua- 
tions common to the thought process, 
rather than on the decisions that artists 
make after much thought. Still, an artist 
may draw upon any or all of his life's 
history in order to pass judgment on a 
single word. His intellect, his moral in- 
tegrity, his honesty, his passion, his love, 
his hope, his hate, his fear, his skepticism, 
his faith -in short, the sum of the poet's 

ARE you STiLL LETTING 
YOUR PRINTER 
TIE UP YOUR DOMPUTER? 

While your printer is running, your 
computer is tied up. You can't use 
it for processing, computing, data 
entry. Nothing. All you can do is 
twiddle your thumbs until the 
program is finished. 

Pretty ridiculous. 

MICROBUFFER-ALLOWS YOU 
TO PRINT AND PROCESS 

SIMULTANEOUSLY. 

You just dump your printing data 
directly to Microbuffer, whoosh!, 
and continue processing. 
No waiting. 

Microbuffer accepts data as fast 
as your computer can send it. 
It stores the data in its own 
memory buffer then takes control 
of the printer. 

It'e that AaRV_ 

transparent and maintain modes. 
The 16K model is priced at $259 
and the 32K, at $299. 

FOR EPSON PRINTERS, Microbuffer/E 
comes in two serial versions - 
8K or 16K (upgradable to 32K) - 
and two parallel versions - 16K 
or 32K (upgradable to 64K). The 
serial buffer supports both hard- 
ware handshaking and XON -XOFF 
software handshaking at baud 
rates up to 19,200. Both interfaces 
are compatible with standard Epson 
commands, including GRAFTRAX -80 
and GRAFTRAX -80 +. Prices range 
from $159 to $279. 

ALL OTHER COMPUTER /PRINTER 
COMBINATIONS can be untied by 
the stand -alone Microbuffer In -line. 

The serial stand -alone will 

installed in -line between virtually 
any computer and any printer. 

MICROBUFFER FROM 
PRACTICAL PERIPHERALS. 

So what are you waiting for? Write 
to us for more information or ask 
your dealer for a demonstration. 

When you see how much 
freedom Microbuffer will allow, 
you'll understand why it's so silly 
to be without one. 

PRACTICAL PERIPHERALS, INC TM 

31245 LA BAYA DRIVE 
WESTLAKE VILLAGE, CA 91362 
(213) 991 -8200 
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I PRINTER 
OPNMIZER 

r- optimizer 

Why buy a mere " spooler" when you 
can have THE PRINTER OPTIMIZER? 

* 64k to 256k spooling buffer 
* adapts different brands - can 

mix Serial and Parallel 
* character conversion: 1 to 1, 

1 to many, many to 1, ignore 
* pushbutton automated access to 

your printer's various type 
styles and printing modes 

* several ways to PAUSE printing 
* access any character, graphic 

design or printer "trick" from 
any program at any time 

* special features for use as 
a MODEM buffer 

ETF 
The cost effective alternative. 
Converts IBM, Adler /Royal, Olympia 
and other Electronic Typewriters 
into letter quality printers. 

* 2K memory buffer 
* access all typewriter characters 

and automated features 
* Serial or Parallel versions 
* Many proprietary features and 

commands insure compatibility 
with your system and software 
Typesetting capability! 

PETE 
Super low cost adaptor for new 
inexpensive portable Electronic 
Typewriters can yield typewriter 
and letter quality printer com- 
bination for around 5500 total! 

* perfect for "personal use 
* easy "plug -in" Parallel 

connection to most computers 
* compatible with popular word 

processing programs 

APPLIED 
CREATIVE 

TECHNOLOGY 
INC. 

2723 Avenue E East, Suite 717 
Arlington, Texas 76011 
[817)- 261 -6905 
[800)- 433 -5373 
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knowledge of contrast, feeling for light 
and shade, all that information (primitive 
sense) necessary for a poem." 

If you could accurately enter your 
whole life into a computer without leav- 
ing the minutest fact out, then the com- 
puter could possess a chance of becoming 
artistic. But even then the computer 
would have to be considered the protégé 
of its programmer. For now, computers 
may be profitably used as electronic 
thesauri, as servants to the new craft of 
electronic poetry- writing. As far as the art 
of poetry is concerned, computers will 
have to wait. 

Rob Zseleczky 
19 Tanglewood Lane 
Chatham, NJ 07928 

Not- So-Standard Automobiles 
In part 1 of his article "An Introduction 

to the Human Applications Standard 
Computer Interface" (October 1982 
BYTE, page 291), Chris Rutkowski used 
the early development of the automobile 
as a case study to explain how microcom- 
puter technology is still in its formative 
years because it has not come up with a 
standardized, easy -to -use format. This is 

a viable analogy, but Chris was a little off 
on his time frame. He says "you would be 
able to climb into the typical automobile 
of 1925 and drive it away." For most 
readers of BYTE today this would not be 
true. In 1925 approximately 50 percent of 
the cars being sold in the United States 
were Model T Fords. The Model T Ford 
used a pedal- controlled planetary trans- 
mission that a modern driver would not 
understand without instruction or prior 
use. Other 1925 makes also had irregular 
controls, such as spark levers, hand throt- 
tles, oddly placed starter buttons, etc. Ac- 
tually, the standardization of most 
automobile operations took much longer 
than Chris surmised. Hopefully, the pro- 
cess will not take so long in the microcom- 
puter industry. 

Fred K. Fox 
13150 El Capitan Way 
Delhi, CA 95315 

Total Talk Talks Back 

In response to David Stoffel's article 
'Talking Terminals" (September 1982 
BYTE, page 218), I would like to thank 
BYTE for giving this subject the attention 
it deserves. However, as the manufacturer 

of one of the products described by Mr. 
Stoffel, I'd like to state that numerous in- 
accuracies appear in his article. 

Contrary to the impression given in the 
article, Total Talk from Maryland Com- 
puter Services Inc. (MCS) offers both a 
user -definable vocabulary and full 
numbers capabilities (it can speak 123 as 
"one two three" or "one hundred and 
twenty- three "). To my knowledge, MCS 
was the first to offer these features. It is 

also false that Total Talk does not have a 
cursor locator. Total Talk has had this 
since the product was introduced in June 
of 1980. 

The author fails to mention many of the 
advantages of incorporating speech into 
an existing terminal. Total Talk offers an 
Enunciation key to tell you the terminal's 
status and the function of a key without 
executing the function; the device can 
vocalize the terminal's communication 
parameters and can set tabs and margins. 
Also you can define keys to perform 
specific tasks, such as say the line, say the 
word, and spell the word. This is essential 
to the nontechnical user in that escape 
codes do not have to be memorized. 

The approach that places the speech 
box between the terminal and the host has 
several disadvantages. What is displayed 
on the screen is not an accurate represen- 
tation of what is stored in the speech box's 
buffer. This is a severe disadvantage when 
the blind operator must interact with 
sighted co- workers or instructors. Full - 
page editing cannot be accomplished. 

Capabilities that are very useful to 
Total Talk's users but were not mentioned 
in Mr. Stoffel's article are notification that 
the cursor is at the end of the line, moving 
the cursor forward and backward either a 
word at a time or a line at a time without 
speaking the word or line, and reading up 
and down columns. 

Mr. Stoffel's comment that 'Total Talk 
loses data after receiving 120 characters" 
shows a lack of understanding of the ter- 
minal. Total Talk has three sophisticated 
handshaking capabilities- XON /XOFF, 
Data Terminal Ready, and Inquire /Ac- 
knowledge. If your host computer does 
not support these capabilities, then you 
simply cannot use "Log Bottom," a 
feature that reads the data as it appears on 
the screen. If the terminal is configured 
correctly, data is not lost. 

The article states that screen -oriented 
programs like Wordstar are not practical 
using speech output. We take exception to 
this because our customers are using Total 
Talk and Information Thru Speech (our 
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The 
one machine solution 

to every application. 

For word processing, plotting 
and just plain printing. 

Save the expense of a costly daisy 
wheel. Eliminate the limited capa- 
bility of cheap matrix printers. And 
get plotting in the process!! Get the 
all new, advanced MT 160 multi- 
functional micro printer. You'll be 
amazed that such a small printer 
can house so much horsepower. 

Capability? You name it, this 
printer's got it. A resident Report 
Package puts you in the Word 
Processing world...letter quality 
characters, proportional spacing, 
margin justification, auto center- 
ing. A resident Graphics Package 

lets you plot whatever your micro 
wants to portray. The standard 
print mode lets you generate re- 
ports fast - speeds up to 200 lines 
per minute. Also, print eight diffe- 
rent resident character widths. 

There's more. Clip -on paper 
handling attachments let you use 
fan -fold forms, letterhead, cut 
sheets or continuous roll paper. 
The control panel has a "menu 
select" for machine configuration. 
When you look under the hood, 
you'll see what is meant by "solid 
construction." And the MT 160 is 

plug compatible to your micro. 
In short, the MT 160 is the 

epitome of engineering excel- 
lence. And it should be. Afterall, 
Mannesmann Tally is the technol- 
ogy leader in matrix printing. 

MANNESMANN 
TALLY 
8301 South 180th St. 
Kent, Washington 98032 
Phone (206) 251 -5524 

IN 
DISTRIBUTION 

NOW! 
WEST 

Anacomp 
(206) 881-1113 
Byte Industries 
(415) 783 -8272 

Kierulff Electronics 
(213) 725-0325 
PGI Distribution 
(602) 967 -1421 
Waybern 
(714) 554-4520 
Western Micro Technology 
(408) 725-1660 
Acorn Data Products 
(303) 779 -6644 

CENTRAL 
Hall -Mark Electronics 
(214) 341 -1147 
Information Systems 
(312) 228 -5480 
D.L. MacNeil, Inc. 
(312) 952 -8300 

Sysprint 
(214) 669 -3666 
Tek -Aids 
(312) 870 -7400 

Circle 243 on Inquiry card. 

EAST 
Computermaxx 
(904) 878 -4121 
Digital Solutions 
(404) 955 -4488 
Hansen & Hughes 
(201) 652 -7055 

US Plus 
(203) 234 -0444 
Mannesmann Tally Canada 
(416) 661 -9783 
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talking microcomputer /terminal) for this 
purpose every day. This also raises the 
question of why our Information Thru 
Speech terminal, which has been on the 
market since January of 1982, was never 
mentioned. 

Finally, Mr. Stoffel hopes that the price 
of talking terminals will go down or their 
capabilities will increase. This is exactly 
what happened this year when MCS an- 
nounced more powerful machines and a 

decrease in prices from 15 to 50 percent. 

J. Michael Mason, Vice- President 
Marketing 
Maryland Computer Services Inc. 
2010 Rock Spring Rd. 
Forest Hill, MD 21050 

Terminology Correction 

The use of terminology in Jack L. 

Abbot's review "Systems Plus: FMS -80" 
(October 1982 BYTE, page 447) was dis- 
turbing. The article was well written, in- 
formative, and provided a reasonable set 
of data from which to draw some conclu- 
sions and comparisons to other systems. 
However, to call FMS -80 a "relational" 

DBMS (database- management system) is 

appalling. It is bad enough that vendors 
misuse terminology, but a publication 
should not further perpetrate such 
misguidance. Some purists might argue 
that FMS -80 is not even a DBMS. And 
there are purists who have strict rules on 
the definition of a relational DBMS. In 
either case, most experts agree that a rela- 
tional DBMS has, at a minimum, specific 
functional (e.g., project and join) and 
representational (e.g., tabular user view) 
components as its foundation. What will 
you tell your readers when the true rela- 
tional DBMS is developed for microcom- 
puters? As the leading journal for small - 
systems users, BYTE should attempt to 
use standard systems terminology when 
appropriate and not allow vendors to 
mislead the public any further than their 
advertisements do. 

I do not want to detract from an ex- 
tremely powerful personal computer tool 
such as FMS -80. I am currently evaluating 
file- management software for personal 
computers and have been surprised by 
the comprehensiveness and depth of func- 
tions of such packages. These rival many 
of the tools offered on larger systems and 

DAISY WHEEL 
PRINTER 

Full Olivetti 
typewriter 
warranty 
U.L. 
Listed 

FEATURES 
Typewriter operation with nothing to disconnect 10, 12 or 15 characters per 

inch switch selectable Portable with carrying case Entire interface mounted 
Internally in the Olivetti Praxis 30 typewriter Underlining Cables available for 
most computers Service from Olivetti dealers Centronics compatible parallel 
Input Built in self test Cartridge ribbon 2nd keyboard switch selectable. 

$695 
plus shipping 

GBYTEWRITER 
125 NORTHVIEW RD., ITHACA, N.Y. 14850 

(607) 272-1132 
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should virtually eliminate for most users 
the need to create their own programs. 

Michael Lutz, Manager 
Data Administration 
Davis Chemical Division 
W.R. Grace & Co. 
POB 2117 
Baltimore, MD 21203 

User's Column Under Flre 

As a subscriber to BYTE, I am com- 
pelled to write questioning the profession- 
alism of your monthly User's Column 
written by Jerry Pournelle. 

BYTE is an informative computer 
magazine that stands head and shoulders 
above any other small systems journals. 
All the hardware reviews are concise and 
informative. Steve Ciarcia does an ex- 
cellent job of breaking hardware design 
down to a simple process for most hobby- 
ists. Sol Libes keeps the latest information 
on new products available for all readers. 

However, I find Mr. Pournelle's month- 
ly column neither useful nor coherent. All 
I understand from his column is that he is 

always very busy and has many friends 
that allow him access to free hardware 
and software. In the Septebmer 1982 
BYTE, he explained that he belongs to a 
large number of clubs and organizations 
and doesn't know how to do all the ac- 
tivities he does each month. 

That kind of text has no place in BYTE. 
As a reader, I am concerned with the 
topics covered in the column, not with 
what the author did while preparing it. 
When reading User's Column I feel that I 

am reading a letter from a long lost friend 
who is trying to tell me everything that 
has happened during the last three years. 

User's Column is both useful and neces- 
sary, but please keep it up to the fine stan- 
dards that BYTE is known for. In future 
issues, don't allow Mr. Pournelle to ram- 
ble incoherently page after page. 

Ron Dyer 
40 Godstone Rd., Suite 305 
Willowdale, Ontario 
M2J 3C7 Canada 

I was appalled by Jerry Pournelle's re- 
cent defense of software hacking (see 
"User's Column: A BASIC and Pascal 
Benchmark, Elegance, Apologies, and 
FORTH," October 1982 BYTE, page 254). 
I defy you to name any other engineering 
discipline in which disorganized, patch - 
as- you -go approaches are considered to 
be acceptable practice. 
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TEK 2200 MULTI -PURPOSE 
OSCILLOSCOPES 

THE PERFORMANCE/ 
PRICE STANDARD 

Now! A 60 MHz Tektronix scope 
built for your bench. 

Wide -range vedi- 
cal sensitivity: 
Scale factors from 
100 V div (10X 
probe) to 2 mV div 
(1X probe). Accurate 
to 3 °i°. Ac or dc 
coupling. 

Two high- sensitivity 
channels: dc to 60 
MHz bandwidth 
from 10Vdivto20 
mV div: extended 
sensitivity of 2 
mV div at 50 
MHz. 

i 

Sweep speeds: 
from 0.5sto50ns. 
To 5 ns;div with X10 
magnification. 

Delayed sweep 
measurements: 
Accurate to 3% 
with single time - 
base 2213; to 

1.5 °%° with dual 
time -base 2215. 

Complete trigger 
system. Includes 
TV field, normal, 
vertical mode, and 
automatic; internal, 
external and line 
sources; variable 
holdoff. 

Probes included. 
High- performance, 
positive attachment 
10 -14 pF and 60 
MHz at the probe 
tip. 

TiNtr 

In 30 years of Tektronix oscil- 
loscope leadership, no other 
scopes have recorded the 
immediate popular appeal of 
the Tek 2200 Series. The Tek 2213 
and 2215 are unapproachable for the 
performance and reliability they 
offer at a surprisingly affordable 
price. 

There's no compromise with 
Tektronix quality: The low cost is the 
result of a new design concept that 
cut mechanical parts by 65 %. Cut 
cabling by 90 %. Virtually eliminated 
board electrical connectors. And 
eliminated the need fora cooling fan. 

Yet performance is written all over 
the front panels. There's the band- 
width for digital and analog circuits. 
The sensitivity for low signal mea- 
surements. The sweep speeds for 
fast logic families. And delayed 
sweep for fast, accurate timing 
measurements. 

The cost: $1200* for the 2213. 
$1450* for the dual time base 2215. 
You can order, or obtain more 
information, through the Tektronix 
National Marketing Center, where 
technical personnel can answer 
your questions and expedite 
delivery. Your direct order includes 

probes, operating manuals, 15- 
day return policy and full Tektronix 
warranty. 

For quantity purchases, please 
contact your local Tektronix sales 
representative. 

Order toll free: 
1- 800 -426 -2200 
Extension 45 
In Oregon call collect: 
(503) 627 -9000 Ext. 45 

Price FO B Beaverton. OR Price sublect to change 

Tëktronbc 
C.'OA MfTTEO TO EXCELLENCE 

Copyright c 1982 Tektronix. Inc. All nghts reserved. TTA -337 
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CAST BETTER, FASTER 

SPELLS WITH OUR 
CI-C86 C COMPILER 

Weave 
a spell with 
the CI -C86 C Compiler, 
especially designed for use with: 

CPM86 and MPM86 DEC Rainbow Zenith Z100 Seattle 
MS -DOS Victor 9000 Lomas 8086 Eagle 
IBM Personal Sirius Altos 8600 Columbia 1600 
IBM Displaywrlter NEC APC Compupro 86/87 And Many More 

Cl puts all the magic of C at your finger- 
tips with all of K &R, a full support library, 
8087 support and much more. 
Merlin would approve! 

Disk and documentation 5395. 
Overseas airmail $20. 

For further information, please contact: 

' Computer Innovations, Inc. /-- 75 Pine Street 
Lincroft, New Jersey 07738 
Telephone: (201) 530 -0995 

CEO and CI-CEO ae nodernorts d Computer ImrnanOns Inc 
CPM and MPM ore trademarks of Dprd Reseorcn 
MS-DOS n o troderndtc of Mrcrotoft 
IBM n O nodernort of IMerrgrlond Busneu Mocrros 
DEC n o trodemart of DQ$ol Equprr -nt Corp 
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Letters, 
Clear thought solves problems. Code 

does not solve problems. Code imple- 
ments the solutions to problems. 

Computer languages form a class of 
tools to aid in clear thought. Other tools 
include formal mathematics, eloquent 
English, and analysis techniques specific 
to the problem area. 

Office buildings, bridges, dams, oil 

pipelines, rapid transit systems, some 
large ships, new forms of life created by 
means of recombinant DNA, movies, 
newspaper articles, and letters to the 
editor of BYTE, all are one -of -a -kind crea- 
tions. Their creators undoubtedly work 
under as much pressure as that experi- 
enced by computer programmers. Which 
of these creations would Mr. Pournelle 
like to see built by the same techniques he 
advocates for software? 

Daniel Ross 
Succinct Systems 
1346 River St. 
Santa Cruz, CA 95060 

BYTE's Bits 
Data General Opens Customer 

Center In Dallas 

Data General recently opened a 

customer training center in Dallas, Texas. 
The center was established to provide 
local access to the firm's training services 
for end users and OEMs (original equip- 
ment manufacturers) in the southwestern 
United States. The center has three class- 
rooms, administrative offices, and a 
systems training laboratory housing an 
Eclipse computer and linked Dasher ter- 
minals capable of accommodating 18 

users simultaneously. 
Through the center, nearby users will 

have access to hardware and software 
training at their sites, self -paced instruc- 
tional training, and other training alter- 
natives offered by the company. In addi- 
tion, free educational planning and con- 
sulting services and an ongoing schedule 
of lecture courses on Data General soft- 
ware, utilities, and programming lan- 
guages are provided by the center. 

Data General maintains training centers 
in Atlanta, Boston, Chicago, Los Angeles, 
Washington, D.C., six European coun- 
tries, and Australia -New Zealand. For 
more information on the newest training 
center, contact Customer Education, Data 
General Corp., 4350 Alpha Rd., Dallas, 
TX 75234, (214) 458 -2945. 

Circle 382 on inquiry card. - 
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(Available Soon; 

SDS- ZS10 /4 
4 RS232 Channels 
Full Duplex 
Real Time Clock 

SDS -HARD DISK INTERFACE 
Micropolis 1220 Series 
or ST -506 
Interface Adapter 

NEC -FLOPPY DISK DRIVE 
Double Sided 
Single Density /Double Density 
Up to 2.4 Megabyte 
(Dome Now Available; 

5'/4" Hard Disk 6 Slot S -100 Mainframe 
96 TPI Floppy See page for details 

SDS -MULTIPLEXER /DISPLAY 
Three RS232C 1 to 2 Switches 
Two Seven Segment Status Display 
(Can be used as a line monitor for data 
communications link) 
(route RS232 to one of two devices) 

SOS-SLAVE 

SDS- SINGLE BOARD COMPUTERS 
Z80 CPU 64K Bank Switch Memory 
2 RS232 Channels 4 Timers IEEE 696 Buss 
4 Parallel ports 
NEC 765 FDC with PLL to all Shugart 
còmpatible drives (SDS- Master only,J 
CP /M 2.2 & 3.0 

Fresno C/1/ 
21162 Lorain 

(216) 331 -85 

CP /M Registered trademark of 
- Digital Research 

TurboDOS Registered trademark of 
Software 2000 
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Rana's disk drive was 
twice as good as Apple' 

with one head. 

1111111dli 

s 

N w we have two. 
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We added another head 
so you won't have to buy another disk. 

That's the beauty of a double sided head. A 
floppy disk which allows you to read and write on 
both sides. For more storage, for more information 

for keeping larger records, 
and for improved perfor- 
mance of your system. 
That's what our new Elite 
Two and Elite Three offers. 
It's the first double headed 
Apple® compatible disk 
drive in the industry. And of 
course, the technology is 
from Rana. We're the com- 
pany who gave you 163K 

bytes of storage with our Elite One, a 14% increase 
over Apple's. And now with our high tech double 
sided heads, our Elite Two and Three offers you two 
to four times more storage than Apple's. That's 
really taking a byte out of the competition. 

We put our heads together 
to give you a superior disk drive. 

We designed the Elite Three to give you near 
hard disk capacity, with all the advantages of a 
minifloppy system. The double sided head oper- 
ates on 80 tracks per side, giving you a capacity of 
652K bytes. It would take 41/2 Apples to give you 
that. And cost you three times our Elite Three's 
reasonable $849 pricetag. 

Rana's double sided heads give Apple 
II superior disk performance power 
than second generation personal com- 
puters such as IBM s 

It takes 4' -, Apples to equal the capacity 
of our superior Elite Three. 

The Elite Two offers an impressive 326K bytes 
and 40 tracks on each side. This drive is making a 
real hit with users who need extra storage, but 
don't require top -of- the -line capacity. Costwise, it 

takes 21/2 Apple drives to equal the performance of 
our Elite Two. And twice as many diskettes. Leave it 

to Rana to produce the most cost efficient disk 
drive in the world. 

We've always had the guts to be a leader. 
Our double sided head may be an industry 

first for Apple computers, but nobody was surprised. 

®R Apple is a registered trademark of Apple Computer, Inc. 

They've come to expect it from us. Because Rana 
has always been a leader. We were the first 
with a write protect feature, increased capacity, 

Your word processor stores 5 times as many pages of text on an Elite Three 
diskette as the cost ineffective Apple . 

and accurate head positioning. A first with attrac- 
tive styling, faster access time, and the conve- 
nience of storing a lot more pages on far fewer 
diskettes. We were first to bring high technology to 
a higher level of quality. 

So ask for an Elite One, Two, or Three. 
Because when it comes to disk drives, nobody 
uses their head like Rana. 

RanaSystems 

20620 South Leapwood Avenue, Carson, CA 90746 213 -538 -2353. For dealer informati 
toll free: 1- 800 -421 -2207 In California only call: 1- 800 -262 -1221. Source Number: TCT -654 

Circle 365 on inquiry card. 

Available at all participating Computerland stores ana other fine computer dealers. 
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Product Description 

The Lisa Computer System 
Apple designs a new kind of machine. 

Gregg Williams 
Senior Editor 

I had an interesting conversation with an engineer on a 
recent flight from San Francisco to New York. He knew 
only a little about microcomputers, but he was aware 
that their presence is slowly becoming more common in 
the workplace. "Sure, the industry is healthy, but it's still 
only reaching a few people," he said. "Most people won't 
use computers - they're afraid of them, they don't know 
what to use them for, or it's too much trouble to use 
them. Before computers become really profitable, they're 
going to have to be very easy to use. They have to be 
simpler. They've got to be useful in the office." 

He continued, 'We've 
got to stop using paper - 
which means the computer 
has to do word processing, 
filing, electronic mail, 
everything -or it'll be too 
much trouble having some 
things on the computer 
and others on paper. Then 
you've got to be able to 
talk to other computers - 
other computers like yours 
and some big corporate 
computer that's halfway 
across the country. Sure, 
it's a lot of stuff, but when 
you get all that together, 
then you'll see computers 
really take off." 

What could I say? Not Photo 1: The Lisa computer system 
very much, for two 
reasons. First, he was 
absolutely right -we need all that and more before 
computers become as commonplace as color TVs and 
electric typewriters. Second, I had agreed not to talk 
about a computer I had just seen that meets many of his 
points: Apple Computer's highly secret Lisa computer 
(see photo 1). 

The Lisa at Work 
Before we take a detailed look at what the Lisa is and 

how it came about, let's look at an example of what it can 
do. Suppose I'm writing a report for my boss and I want 
to prepare a chart to illustrate a certain point. With a few 
movements of the mouse (more on this pointing device 
later), I "tear off" a sheet of Lisa Graph "paper" (thus 
activating a program called Lisa Calc and displaying an 
empty grid on the screen) and give it the heading "Annual 
Sales." I then type my numbers into the grid, name the 
graph and the x and y axes, and request a bar graph. 

Voilà: I get the bar graph 
(superimposed on top of 
the data) shown in photo 
2a. At this point, I can 
simply print the graph or 
save it for inclusion with 
my report, but I'm not sat- 
isfied with the way it 
looks. I then use the mouse 
to "cut" the graph from the 
Lisa Graph paper and put 
it in a temporary storage 
place called the clipboard. 
I can then "throw away" 
the Lisa Graph "paper" I 

was using. 
My next step is to "tear 

off" a sheet of Lisa Calc 
"paper" and paste my 
"Annual Sales" bar chart 
from the clipboard onto it. 
Photo 2b shows the result. 

I want to make the bars darker, so I use the mouse to 
move the cursor (the arrow pointing diagonally up in 
photo 2b) onto the rectangle and tell the computer that I 

want to work on that bar by clicking the button on top of 
the mouse twice. (I could almost as easily have selected 
all four bars, but I 'll just do one here.) As a result, the bar 
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Photos 2a -j: Creating a chart using the Lisa Graph and Lisa 

Draw programs. See the text for details of how the image is 

generated and changed. 

is selected, as shown in photo 2c. (In the Lisa system, you 
first select what you want to work on, then you select the 
action you want performed.) The small black squares 
that appear on the edge of the object are called handles; 
not only do they show which object has been selected, 
they also serve as "handles" by which the cursor can move 
or alter a shape. 

Now that the bar is selected, I move the cursor to one 
of the menu titles at the top of the screen (also shown in 
photo 2c). I see the menu of possible actions by pointing 
the cursor at the menu title and holding down the mouse 
button (photo 2d). Here, the menu is a grid of 36 varieties 
of shading that can be used to fill the selected area. When 
I move the cursor to the desired shade box and let up on 
the mouse button, the pop -up menu, as it is called, 

(2h) 

File/Print Edit Type Style Page layout Hrrongerne t lines Shocks 
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disappears and the shading fills the box (photo 2e). 
It is equally simple to change the size, type style, and 

position of the title "Gross Sales." By holding down the 
mouse button when the cursor points just to the left of the 
first letter and letting it up when the cursor points just past 
the last letter, I can select an area of text that the Lisa then 
puts in reverse video (photo 2f). When I select an option 
from the 'Type Style" menu (photo 2g), the text is 
redisplayed in its new size and style (photo 2h). I then 
modify the title to an italic font in a similar way (photo 2i). 
Finally, I pick up the title with the cursor, "drag" it to a new 
location, and leave it there (photo 2j). Many other 
alterations are possible. When I'm satisfied with the graph, 
I can print it, save it, or do both. 

This example conveys only a fraction of the speed and 
the ease of use associated with the Lisa computer and the 
programs that go with it. Now that we've seen the system 
at work, let's take a look at what makes it so different. 

(2i) 

1981 

Fiscal rear 

file/Pr"nt Edit T 
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In Mllllons 

q,h 

1981 
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The Evolution of Software 
It is instructive to see to what degree software is a part of 

Apple products. The basic Apple II, released in 1977, comes 
with about I6K bytes of object code. The Apple Ill, released 
in 1980, has about 200K bytes of code. The Lisa has more 
than 2 megabytes (2048K bytes) of code, a staggering figure 
that hints at the tremendous effort that goes into implement- 
ing a good piece of software. 

The history of microcomputing has been exciting so far 
because it has enabled individuals working in their spare time 
to make significant contributions to the state of the art. But 
that has changed: now most state -of- the -art software is the 
province of teams of programmers hired by companies, as 
opposed to individual programmers working for themselves. 
As programs grow more sophisticated (requiring teams of 
programmers) and have to be more carefully planned to meet 
users' needs (requiring experts in given fields to be added to 
the team of designers), the implementation of programs is 

becoming a team effort. The days of the successful entre- 
preneur /programmer are probably gone. 

Foundations of the Lisa Design 
The design effort that resulted in the Lisa computer is 

remarkably innovative because the designers did what 
designers should do- define the product's prospective 
customers, determine their needs, and then design a prod- 
uct to meet those needs. Apple was also willing to give its 
designers enough time and money (with no marketing 
restrictions attached) to first design and then create a 
computer that redefines the expression "state of the art." 
Granted, the Lisa's designers drew heavily on previous 
work done at Xerox PARC (Palo Alto Research Center), 
but they refined several borrowed elements and com- 
bined them with numerous innovations. (For further 
information on the design process, see "An Interview 
with Wayne Rosing, Bruce Daniels, and Larry Tesler" on 
page 90.) 

Apple started this project with the intention of creating 
not only a product but the foundation for a whole new 
computer technology, one that would create computers 
literally anybody can use. The company's first task was 
to devise a new user interface -that is, a new and better 
way for humans to interact with the computer. The result 
was an internal (to Apple Computer Inc.) "User Interface 
Standards" document that describes how a user interacts 
with the Lisa system. 

Although the Lisa design has several important elements, 
four stand out: the machine's graphics -mouse orientation, 
the "desktop" and "data -as- concrete -object" metaphors, 
and the integrated design of the hardware and software. 
Let's look at each of these in turn. 

The graphics -mouse orientation: The traditional text 
display and keyboard input device make for a computer 
that is -let's face it -not too easy to use. Apple decided 
that the graphics resolution of the machine had to be high 
enough to use pictures (often called icons by Apple) in 
place of text. (For example, see the icons on the right - 
hand side of photo 2a.) Pictures are more easily recog- 
nized and understood than text. Because of this, you can 
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Photo 3: The "mouse" pointing device is about the size of a 
package of cigarettes and has one button on top. 

probably figure out that the garbage -can icon in photo 2a 
is used to throw something away. 

Apple also knew that it needed a new, easier -to -use 
input device to move the frequently used arrow -shaped 
cursor. The designers passed over such devices as light 
pens and touch -sensitive video panels in favor of the 
mouse, a pointing device used in several Xerox PARC 
machines. The mouse, which is about the size of a pack of 
cigarettes, has a small bearing on the bottom and one or 
more buttons on the top (see photo 3). When you hold it 
in your hand and slide it across a flat surface, the mouse 
sends signals to the computer, which guide the video 
cursor in the direction that you've moved the mouse. The 
mouse Apple designed has only one button; Apple broke 
with the conventional wisdom of two- and three -button 
mice after user tests indicated that people aren't always 
sure which button to push on a multiple- button mouse. 

With graphics of sufficient quality and a mouse, the Lisa 
lets you get what you want by pointing at it. Because the 
video cursor moves in direct response to the way the hand 
moves the mouse, you feel as if you're actually pointing at 
something on the screen. This has the positive 
psychological effect of making you feel in control. 

The "desktop" metaphor: When you turn on the Lisa sys- 
tem, the screen is empty except for the presence of several 
icons. The Lisa computer depends on the metaphor that 
the video display is a desktop, while the icons are objects 
on the desktop. Each peripheral connected to the Lisa 
(floppy and hard disks, printers, and other peripherals 
connected by interface cards) is represented on the desktop 
by either an icon (if it is not in use) or a rectangular area 
called a window (if it is available for use). The Lisa 
computer normally replaces the conventional file directory 
with a collection of objects displayed in the window of the 
associated mass -storage device. Each file is represented by 
an object of some sort -usually a report, a tool, or a 
document -and objects can be grouped together in 
folders, which are also treated as objects. (Actually, the 
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(4a) 

computer can give you a conventional directory on 
request, but only traditional computer users will ask for 
this option.) 

An example of the Lisa file system will illustrate how 
useful this metaphor is. From a cleaned -up desktop with 
nothing but icons on the right of the screen, I use the 
mouse to point to the Profile (hard disk) icon and click the 
mouse button twice; this has the effect of "opening" the 
Profile and displaying its contents. The Profile icon 
changes to a white silhouette and its original black -on- 
white shape expands to a window named "Profile." ( Photo 
4a was taken after three items -shown as black icons - 
had been selected for manipulation. When the Profile icon 
is first opened, all of the icons inside it are white -that is, 
unselected.) 

To view and then work with the contents of the Tools 
folder, I put the cursor on the folder and click the mouse 
button twice. The icon expands, leaving a gray silhouette 
and a window named "Tools," as shown in photo 4b. The 
window is just that -a window into whatever the Tools 
folder contains. The symbols on the margin of each 
window are points from which the cursor can direct 
several operations on the window. For example, when 
the cursor points to the small folder icon in the upper left - 
hand corner of the Tools window and the mouse button 
is clicked twice, the folder "closes" and the video display 
reverts to the image it had before the folder was opened. 

If the Tools folder contains more than the window can 
show, you can do one of two things to see the additional 
contents. First, you can scroll the window either 
horizontally or vertically. Second, you can put the cursor 
on the expand /contract icon (in the lower right -hand 
corner of the window), hold down the mouse button, and 
move the cursor. An outline of the window follows the 
cursor (photo 4c); when the mouse button is released, the 
window grows to its new size (photo 4d). 

Once you've been shown the mechanics of manipulating 
objects and windows, you have a working knowledge of 

(4b) 

(4d) 

Photo 4a -d: File management on the Lisa system. Files, collec- 
tions of files, and peripherals appear as pictures or icons (4a). 
When you open the Tools icon, its contents appear in a separate 
window (4b). The user can dynamically manipulate the window 
in several ways; in photo 4b -d, the window is enlarged. 
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Photo 5a -d: Additional pop -up menus for the Lisa Draw program. 

several essential operations of the Lisa file system (called 
the "Desktop Manager "). The desktop metaphor does two 
things for you. It helps you to remember certain 
operations because they make sense in the context of the 
object- related icons. Second, it draws on your general 
knowledge of office supplies and how they are used. These 
elements help Apple achieve its objective of creating a 

system that people can learn to use some aspect of in under 
30 minutes. 

The "data -as- concrete -object" metaphor: More than 
anything else, this metaphor is the foundation of the Lisa 
computer design and its probable success. As you can see 

from the example above, the Lisa file system makes you 
feel as if you are actually moving and changing objects, 
not merely manipulating abstract data. The Lisa 

Graph /Lisa Draw example shown in photos 2a through 2j 

creates the same illusion, as do all the other Lisa 

application programs. 

(5c) 

t 

L 

td 

In Millard 
I.e 

im 

Foes shocks 

./Preview Pages 

Oort Preview Pages 

Stow Rc.md Rile s 

Stow Custom Rulers 

/Hide Rulers 

Show Oistroce 

iRode Distance 

Pion Paper 

(rid Paper 

.4440-Grid Pcpm 

Stole or Fluter ... 

Droving Size... 

1981 

e:el ess 

198_ 11n 
e; 

11111111111111111111111PW 
. .44WISSIPmcI= 

38 February 1963 0 BYTE Publication. Inc 

The "data -as- concrete -object" metaphor depends on a 

condition most computer programs don't fulfill: that 
intuitively reasonable operations can be performed on 
objects at any time. Most computer programs have modes 
that restrict your activities at any given time; for example, 
many word -processing programs don't let you do numeric 
calculations and then incorporate them into the document 
you're writing. With the Lisa application programs, 
however, you can switch your attention from a sheet of 
Lisa Write "paper" to a sheet of Lisa Calc "paper" and back 
with no problem, just as you could if they were two sheets 
of paper on your desk. 

Because you deal with recognizable objects such as 
folders and reports, you feel secure in the knowledge that 
your data will not disappear. "After all," it seems to be 
telling you, "computer files can mysteriously disappear, 
but folders, reports, and tools do not. If a file disappears, 
there's a logical explanation - either you threw it away or 

(5d) 
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you filed it elsewhere. In 
either case, the situation is 

still under your control." In 
other words, the "data -as- 
concrete- object" metaphor 
demystifies the computer 
by transforming data into 
physical objects that behave 
in a predictable and reason- 
able way. 

Integrated design: Not 
only is the Lisa computer 
the result of an integrated 
design, it is also the result of 
an iterated one. The Lisa 
hardware and software were 
designed only after Apple 
had identified the needs of 
its target users. Once a 
given version of the system 
was implemented, it was 
tested by the kind of people who would eventually be 
using it. The test findings dictated hardware and software 
changes, and Apple went through the design /test /revise 
cycle several times until everybody was satisfied with the 
result. This ensures that the Lisa does not fall prey to a 
problem common to microcomputers: being technologi- 
cally sophisticated, but still hard or inconvenient to use. 

During the iterations of the design process, the Apple 
design team looked for opportunities to have separate 
Lisa programs do their tasks in the same way. It then 
incorporated these common 
operating procedures into 
the Apple user -interface 
standard and tried to apply 
them to other Lisa pro- 
grams. The result is a large 
amount of common be- 
havior and structure among 
all the Lisa programs. For example, you enlarge or move 
a window the same way whether it is a Lisa Calc window 
or a Lisa Draw window. You also open, close, copy, and 
rename objects the same way throughout the system. 

According to Apple, this attempt at standardization 
has two advantages. First, it shortens the time an average 
person takes to become comfortable with a system from a 
range of 20 to 40 hours (Apple's estimate, based on tests it 
conducted) to several hours. Second, it lets you apply 
what you learn in one program to all other programs. 
This commonality among Lisa programs is largely 
responsible for the ease with which beginners learn how 
to do something useful on the Lisa computer; it usually 
takes less than half an hour, even for people who have 
never sat in front of a computer before. 
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Photo 6: A document being prepared using Lisa Write. 

idea of 
particular deserves mention: the "Undo Last Change" 
command, which is available in every program. This 
wonderful command lets you undo the effects of the last 
one you issued. It's a tremendous security blanket that 
enables you to experiment and work without worrying 
about making an irrevocable mistake. 

Here are the six application programs (a telecom- 
munications program, Lisa Terminal, is covered in the 
section on "Communications and Databases. "): 

Lisa Draw is easily the 
showpiece of the Lisa 
system. The example in 
photos 2b through 2j shows 
only a small part of what it 
can do. See photos 2d, 2g, 
and 5a through 5d for some 
of the pop -up menus. Lisa 

Draw enables you to draw lines, boxes, circles and 
ellipses, arcs, and polygons -all with the mouse. You can 
add text at any place in any of 11 typeface /size 
combinations. In addition, you can modify any typeface 
with any combination of underline, bold, italic, hollow, 
and shadow styles for a combination of 11 X 25 or 352 
distinct kinds of type. Lisa Draw has grids and rulers that 
can be displayed to help make drawings neat. Shapes can 
be selected and centered by a given horizontal or vertical 
edge. You also put Lisa Draw in an "auto- grid" mode that 
causes lines and shapes to align themselves with the grid 
you have chosen. Drawings can cover as many as 25 
pages; Lisa Draw prints them out a page at a time and 
you join the edges together to make a larger drawing -a 
convenient feature if your drawing can't fit on one page. 
This program is a joy to use. 

Lisa Write is the best "what- you -see -is- what -you -get" 
word processor I've seen. Between the keyboard and the 
mouse, you can add, change, delete, and move text, 
change its appearance, reformat it, and do just about 

time third -party software 
developers working with 
cooperation from Apple 
will create additional 
programs. At this writing, 
no price had been set for the 
programs, but Apple 
expects them to cost be- 
tween $300 and $500 each, 
a justifiable price for 
programs of this caliber. 

I don't have room here to 
describe all the features of 
each program. Instead, I 

will comment briefly on 
each one and say that, in 
general, all of them have 
more options and features 
than most people will use. 
(See photos in which pop - 
up menus are visible for an 

some of the commands available.) One in 

The "Undo Last Change" command 
allows you to undo 

the effects of the last 
command you issued. 

The Lisa Application Programs 
The Lisa system will be offered with six application 

programs. Both new packages and improved versions of 
the first six programs will be offered at a later date, and in 
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Photo 7a -c: The Lisa Project Manager program. Photo 7a 

shows a simple PERT chart with tasks on the critical path being 
heavily outlined; 7b shows a Gantt chart, which shows person- 
nel utilization; 7c shows the kind of typical error message used 
throughout the Lisa system. 
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anything you'd want to in a word processor. Of course, 
you can see each page exactly as it will appear on paper 
(see photo 6). My only criticism of the program is that the 
version I saw paused a second or so between when I typed 
a phrase and when it appeared on the screen. The delay is 

due to the large amount of processing the machine has to 
do before it can display the new text (and perhaps scroll 
other text down), but the designers are aware of the 
problem and are working on minimizing the time delay in 
the final version. 

Lisa Project is used to keep track of projects and 
personnel, and it does so using PERT (Program Evalua- 
tion and Review Technique), Gantt, and task charts. 
Using the mouse and the keyboard, you can add, delete, 
move, change, and label activity boxes. Each box con- 
tains the activity name and its personnel and time 
requirements. The Lisa Project program displays the 
PERT chart (see photo 7a), drawing a heavy outline 
around the activity boxes on the critical path (a path of 
activities for which delays will lengthen the duration of 
the project). The program can also optionally use such in- 
formation as worker vacation times and the length of the 
work week to influence the final chart. You can also have 
the program show the early- start, early- finish, late- start, 
and late -finish dates associated with the PERT method. 
The Gantt chart (photo 7b) shows resource utilization 
over time, including unutilized resources (shown in 
gray). The task chart (not shown) displays tasks by their 
early -start date. 

Like the rest of the Lisa system, Lisa Project gives you 
incredibly clear error messages. For example, when you 
try to take the "end" circle off the screen, you get the 
error shown in photo 7c, which must be answered before 
you can continue. 

Lisa Calc is as sophisticated a spreadsheet program as 
any other on the market. In this instance, I don't think the 
mouse improves on cursor keys because one hand has to 
alternate between the mouse (to move the spreadsheet cur- 
sor) and the keyboard (to enter data into the spreadsheet 
cells). In any case, most people who want a Lisa computer 
are interested in the kind of structured numeric recalculation 
that spreadsheets are good at, and Lisa Calc certainly fills 
this need. Of course, data can be traded between Lisa Calc 
and other Lisa programs without restriction, which means, 
for example, that you can "paste" a section of spreadsheet 
data into a document being prepared by Lisa Write. Photos 
8a and 8b show the process of displaying the formula of 
each cell along with its value. 

Lisa List, a single -user database that permits records of 
up to 100 fields totaling 1000 bytes, probably illustrates 
best the "data -as- concrete -object" metaphor. When you 
add, change, or search for records, you work directly on 
the list visible in the window, not on an auxiliary display 
(like a data -entry screen) that limits you to working on the 
current record only. Record fields are defined as being one 
of eight data types (text, number, date, money, time, 
social- security number, phone number, or zip code), and 
Lisa List does automatic type- checking during data entry. 
Photo 9 shows an example of a Lisa List window. One 
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slight problem is that the social -security number, phone 
number, and zip code fields have fixed formats - for 
example, zip codes are limited to five digits. You must 
revert to the general -purpose text format if you want to be 
able to convert to 9 -digit zip codes or use foreign telephone 
numbers. 

Lisa List has many attractive features. Of course, you 
can display or print parts of the list in many ways; you can 
sort the list in several ways or select records according to 
given criteria. You can move the cursor with either the 
mouse or the arrow keys. The contents of fields are stored 
internally in a compact form to increase the overall storage 
capacity of the program. In addition, Lisa List has two 
very useful features that every database should have: the 
ability to add fields to or change field widths in an existing 
file and the ability to put any amount of information in a 
field regardless of its stated width (field width influences 
only how much data is visible). 

Lisa Graph is an application program that creates a 
bridge between the number -oriented Lisa Calc and the 
picture- oriented Lisa Draw. Lisa Graph takes a matrix of 
numbers (entered either by the user from Lisa Graph or 
transferred from another source) and creates virtually 
instantly a bar, line, mixed bar and line, scatter (x -y plot), 
or pie chart. Photo 2a shows a typical Lisa Graph window, 
and the sequence of photos 2a through 2j shows how Lisa 
Draw can customize a drawing from Lisa Graph. 

Reliability 
Computers are worthless if nobody uses them, and the 

Lisa system has made great strides toward eliminating 
that possibility. Certainly, it has been designed to be easy 
to use. But the Lisa system will probably be used by com- 
puter novices because of its reliability, both in the 
physical and psychological sense. 
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Physical reliability is the kind that makes an engineer Photo 8a -b: The Lisa Calc program. Photo 8a shows a simple 
feel secure. Apple IIs, for instance, have a reputation for spreadsheet; 8b shows the same spreadsheet after the "Show For - 
being very reliable, and I'm sure that the Lisa computer mulas and Values" command is executed. 
was engineered with even more care. (For example, the 
Lisa is constructed as a series of modules, any one of which 
you can pull out without tools. And despite its internal 
complexity, it was engineered to dissipate excess heat 
without a cooling fan - that's engineering!) 

I can't say how reliable the Lisa is overall because I don't 
have enough direct experience with it. But I do know that 
Apple has concentrated on improving the reliability of the 
source of a great many problems: the floppy disk. Despite 
the features of the Lisa disk drive that put it at the leading 
edge of disk technology (see the text box 'The Lisa 
Hardware" for more details), Apple claims that the 
hardware (assisted by its sophisticated disk -accessing 
software) has an error rate so low that Apple couldn't 
quantify it during tests. Apple said, however, that the 
hardware makes less than one error in one trillion (1012) 

operations. 
Apple has also adopted a redundant data structure for 

information on the disk that lessens (or sometimes 
eliminates) the effect of losing a sector of information. Photo 
This redundancy is on three levels - blocks, files, and program. 
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tion, the disk -access system 
software can move the disk 
heads in fractions of a track 
width to search for and find 
the middle of the track. 
That's an important feature 
when you're reading disks 
with small variations in 

track width. 
In addition, the Lisa 

comes with one Profile 
(Apple's 51/4 -inch Win- 
chester -type hard disk) to 
the Lisa through its parallel 
port. It adds 5 megabytes of 
magnetic storage to the 

Lisa system, and speeds up the overall operation of the 
system. Additional Profiles can be added via interface 
cards. 

The Lisa computer is never really turned off. It stores 
"system preferences" (things like speaker volume and video 
contrast) and system -configuration information inside the 
computer. Even when it is turned "off," it draws enough 
power to keep the clock /calendar and CMOS memory con- 
taining the above information working. When it's unplugged 
(for example, when it's being moved to another location), in- 
ternal batteries preserve the clock /calendar status and 
CMOS memory for up to 20 hours. 

The Lisa includes two programmable serial ports and one 
parallel port as well as three expansion -board slots, each of 
which connects directly to the system bus and has direct 
memory access (DMA) capabilities. Because none of these 
slots is filled in any "basic" configuration of the Lisa, they are 
available for future expansion (unlike the IBM Personal 
Computer's five slots, most or all of which are used for 
much -needed video- display and memory cards). Other fea- 
tures include a built -in speaker and a real -time clock (which 
can be programmed to execute tasks or turn the computer 
itself on or off at a given time), a microprocessor -controlled 
detachable Selectric -style keyboard, and a mouse. 

I must thank Apple for including something I've wanted to 

see for a long time: unique serial numbers encoded into 
memory. The Lisa has two of these: an actual serial number 

The Lisa Hardware 
Reporting on the technical specifications of a computer 

toward the end of an article is unusual for BYTE, but it empha- 
sizes that the why of Lisa is more important than the what. For 
part of the market, at least, the Lisa computer will change the 

emphasis of microcomputing from "How much RAM does it 

have?" to "What can it do for me ?" For example, it is almost 
misleading to say that the Lisa comes with one megabyte of 
RAM, even though the fact itself is true. That doesn't mean that 
the Lisa is sixteen times better than machines that have 64K 

bytes of RAM. Nor does it necessarily mean that the Lisa can 
work on much larger data files than other computers; its ap- 
plication programs each take 200K to 300K bytes, which 
significantly reduces the memory available for data. It's more in- 

structive to say, for example, that the Lisa with one megabyte 
can hold a 100 -row by 
50- column spreadsheet (as its 

advertisements state). With 
this in mind, let's take a look 
at the Lisa. 

"Lisa" stands for Local In- 
tegrated Software Archi- 
tecture, but it's really just 
an excuse to retain Apple's 
pet name for the project. 
The Lisa has a 68000 micro- 
processor, which is a true 
16 -bit microcomputer that 
has a I6-bit data bus, a 
24 -bit address bus (giving 
access to 16 megabytes of 
memory), and 32- bit -wide 
registers (all but the I6 -bit status register). The 68000 in the 
Lisa runs at a frequency of 5 MHz. It can have up to 1 

megabyte of memory with parity and comes standard with 
one megabyte (1024K bytes). 

The video display is a 12 -inch monochrome monitor 
(black and white, not tinted) with a resolution of 720 by 364 

pixels. The interlaced image is refreshed at 60 Hz, which 
eliminates the possibility of eyestrain from subliminal flicker- 
ing. The video display is completely generated by internal 
software, so the Lisa can use multiple character sizes and 
fonts without restriction. It also means that Apple is not 
restricted to any one style of video image; the designers can 
radically change the behavior of the system with a new 
release of software. 

The Apple 871 disk drives design (called "twiggy drives" 
inside the company) are significantly different from conven- 
tional floppy -disk drives. Each one uses a 6504 micropro- 
cessor as a "smart" interface between it and the Lisa. The 
drives use special high- density, double -sided floppy disks 
that have two oval cutouts in the jacket (see photo below). 
These are essential because the two disk heads, in addition to 

being on opposite sides of the flat magnetic media, are not 
pointed at each other with the magnetic media between 
them, as is the case in all other double -sided floppy -disk 
drives. Instead, a pad presses the rotating magnetic media to 
the disk head on the opposite side of the media as is conven- 
tionally done with single- headed floppy disks. 

Each formatted disk holds 860K bytes of information at a 

density of 62.5 tracks per inch; together the two drives (stan- 
dard on the Lisa) hold 1.72 megabytes of data. Each drive 
also contains a mechanism that releases the disk for removal 
under program control, which prevents the user from remov- 
ing a floppy disk prematurely. As with other Apple prod- 
ucts, the floppy disks rotate only when the drives are reading 
or writing data, thus extending the lives of both the drives 
and the medium. 

Apple has done several things to achieve its unusually high 
data density. The designers used an encoding scheme that 
keeps a constant data density of 10,000 bits per linear inch; 
this allows the outer floppy -disk tracks, which have a larger 
circumference, to store more data than the tracks nearest the 

center of the disk. In addi- 
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The Lisa floppy -disk drive, along with the special floppy 
disks it uses. 

and a 48 -bit number meant to be used as a "mail address" 
identification number for a network of Lisa computers. Two 
unique identification numbers will help to prevent the unfor- 
tunate but very real problems of software piracy and the ex- 
istence of copy -protected disks that won't work for even 
their legal user. Software can be "mated" to the serial number 
of a given machine so that it 
can be backed up endlessly 
but will not run on another 
Lisa computer. True, a per- 
sistent few will outwit even 
this scheme, but it will prac- 
tically eliminate a manufac- 
turer's sales losses from 
copied software. 

An interesting aspect of 
the Lisa is that it abandons hardware graphics chips like the 
NEC 7220 for system software that requires the 68000 micro- 
processor to generate and maintain the video image. At first, 
I questioned the wisdom of this decision because it makes the 
68000 assume a heavy computational burden that could be 
transferred from software to hardware. But according to the 
designers, the use of a dedicated hardware graphics chip 
would itself limit and slow down the system (for a discussion 
of this, see the interview on page 90). In particular, the 
68000 clock was set at 5 MHz instead of the usual 8 MHz to 
give the hardware just enough time to access the 32K bytes of 
screen memory during the machine cycles in which the 68000 
is not using the address lines. This gives the Lisa access to the 
video memory that is transparent to the 68000 (hardware 

Inside the Lisa computer. Note the three connectors for ex- 
pansion boards. 

graphics chips severely limit access to the video memory) and 
results in a static -free image. (Much of the static or "hashing" 
in graphic video images results from the system accessing the 
video memory while the circuitry is using it to generate the 
video image.) 

Apple will also be offering the Apple Dot Matrix Printer 
and the Apple Letter 
Quality Printer. Apple's 
engineers tested many exist- 
ing printers, chose two 
(from C. Itoh and Qume, 
respectively) that best met 
their needs, then had the 
companies produce modi- 
fied versions with Apple - 
specified hardware and soft- 

ware changes. Apple needed such exacting print quality 
because the Lisa software is very demanding of both printers. 
For example, both printers will reproduce almost exactly 
both the text and graphics that can be displayed on the Lisa 
screen. In addition, Apple has created special print wheels 
for its Letter Quality Printer so that you can print normal, 
italic, underlined, and bold characters without changing 
print wheels (quite a nice move -who's going to change print 
wheels several times a page just to get true italics ?). The 
amazing thing about the Apple Dot Matrix Printer is that 
Apple plans to sell it for around $700 (the Letter Quality 
Printer will sell for about $2100). Unfortunately for Apple II 
and III owners, these printers' tricks are done entirely in soft- 
ware on the Lisa and won't transfer to other Apple computers. 

Ease of use is th 
a novice Lisa us 

e first thing that 
er experiences. 

A reproduction (at 80 percen 
Dot Matrix Printer. 

t) of printing from the Apple 

disks - and a given level in error is correctable by data in 
the next lower level. On the block level, each 512 -byte 
block of data has a 24 -byte area of hint bytes. These 
identify the file to which the block belongs and its block 
number within the file. On the file level, each file 
contains a header that duplicates information in the disk 
catalog. On the disk level, each floppy disk keeps a file of 
information about the status of each file on the disk. The 
Lisa system software automatically tries to reconstruct 

information that is lost, so it recovers from errors that 
would halt other computers. 

Psychological reliability is the kind that makes an office 
worker secure. The Lisa floppy -disk drive is unique in this 
respect. On the Lisa computer, you can't yank your floppy 
disk out any time you want to (if you could, you might, 
for example, remove the disk before files on it are 
updated). Instead, you press the Disk Request button 
beside the disk -drive slot. The software in the Lisa corn- 
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puter checks your work space, closes any files belonging to 
that disk (thus updating the file), then ejects the floppy 
disk so you can remove it. 

A similar thing happens when you turn the Lisa "off" 
(actually, it's never completely off; it just goes into a low - 
power mode). In any case, when you hit the Off button, 
system software automatically closes all open files, thus 
transferring the information in them to their respective 
floppy disks, and releases the disks from the Lisa disk 
drives. In addition, the software records the status of the 
"desktop" so that, when the computer is reactivated, Lisa 
automatically returns it to the appearance and state it was 
in when the Lisa was turned "off." Although those who 
have worked with computers before will find these 
features hard to get used to, most newcomers will be 
reassured by them. 

The design of the Lisa application programs (which are 
the only things most Lisa users will see) is another example 
of psychological reliability. Many people have vague fears 
of computer programs because they think they'll do 
something wrong and cause a catastrophe that will make 
them look foolish. This won't happen with the Lisa system 
for two reasons. First, the Lisa software is designed to be 
very understandable. The metaphors make people com- 
fortable with the manipulation of data, error messages are 
both clear and complete and tell you what alternatives you 
have, and, in general, the programs let you know where 
you stand and the consequences of a given action. Second, 
the Lisa computer has the "Undo Last Change" command 
mentioned earlier. With this command, even the most 
uncertain users will not hesitate to act in a way they think 
is appropriate. The way Lisa programs work, the user 
probably is right, and if he isn't, he knows he can undo 
whatever happens. People who won't trust most computer 
programs will trust Lisa programs. 

Communications and Databases 
As the engineer I talked to pointed out, no computer is 

going to be the most important piece of equipment in an 
office unless it can easily interact with other computers. 
This need has been integrated into the design of the Lisa 
system in several ways. 

First, a communications program called Lisa Terminal 
allows the Lisa computer to emulate several popular 
terminals (Digital Equipment Corporation's VT52 and 
VT100 terminals and Teletype Corporation's ASR -33). 
The Lisa Terminal program includes all the options that a 
given terminal allows, even down to simulated status 
lights. A future Apple terminal program will enable the 
Lisa to emulate the IBM 3270 family of terminals. 

Second, Lisa computers can be connected together via a 
new local network called Apple Net, which Apple hopes to 
promote as an industry standard because it feels that other 
networks have major cost or performance problems. Ac- 
cording to Apple, Apple Net meets four criteria that it 
thinks are important: it can be easily installed by the user, 
it is highly reliable, it is easily extendable to include more 
nodes or to interface with other networks (like Ethernet 
and other Apple Net networks), and it has a low per -node 
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?IMB SPECTRUM 
Only the new TIME SPECTRUM brings you a galaxy 

of expansion options for your IBM -PC 
with the new VERSAPAR family of expansion modules. 

a second 
*teal asynchronous port to the 
TIME SPECTRUM foundation 
module. 

SNAP ON 
STANDOFFS - 
For mounting 
VERSAPAR 
modules 
to foundation 
modules. 

RAMPAR MEMORY 
EXPANSION MODULE - 
Adds memory expansice 
to 512KB and an 
optional second seri 
asynchronous port to the 
foundation module. 

CLIFFHANGER '- 
Proprietary 
connector mounting 
hardware simplifies installation 
of I/O lines. 

S 

Watch for new VERSAPAR modules to be introduced soon. 

For more information on the revolutionary new TIME 
SPECTRUM and VERSAPAR expansion modules, see 
your nearest IBM -PC authorized dealer or contact: 

IBM -PC is a trademark of International Business Machines Corp. 
Copyright Personnel Systems Technology, Inc. 1982 

TIME 
SPECTRUM 

FOUNDATION 
MODULE - 

Contains a Real Time 
Clock 64KB RAM 

(expandable to 256KB), 
serial asynchronous port, optional 

parallel printer port, and interface 
connections for VERSAPAR modules. 

PERSYST 
15801 Rockheld Ste. A, Irvine, CA 92714 
714 -859 -8871 
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(under $500) cost. A -Net has a bandwidth of 1 megabit per 
second, can have up to 128 nodes, uses a shielded two - 
conductor wire for interconnecting nodes, and can have a 
maximum node -to -node distance of 2200 feet. Apple Net 
uses the same method as Ethernet to avoid message colli- 
sions (CSMA /CD- carrier -sense, multiple access with col- 
lision detection) and is compatible with the Ethernet on the 
top five of the seven levels of communication protocol. For 
those who want it, though, Apple will also make Ethernet 
interfaces available at a cost of about $1500 per node. 

Third, Apple has distant plans to make it possible for 
Lisa computers to talk to non -Lisa computers and to 
shared or remote databases. Although the people at Apple 
did not discuss specific products, they told me enough to 
assure me that they are planning extensions in this 
direction that will make it even more useful. 

When these items are available for the Lisa, Apple will 
have overcome a very big problem: really integrating the 
computer into the full office environment. That usually 
includes both local and remote computers. Whatever the 
needs of a given office, the above products ensure that the 
Lisa computer will be as useful as any other "office 
automation" product available from other companies. 

Service 
The people I talked to at Apple made it clear that, with 

regard to Lisa, they were going to offer better service op- 
tions than any other computer company, including IBM, 

DEC (Digital Equipment Corporation), and Wang. A 
diagnostic program called Lisa Test (supplied with the 
Lisa) enable it to isolate the computer failure to a single 
board or component; in the case of severe problems 
(when the disk drives aren't working, for example), a 
built -in test program that runs whenever the Lisa is 
turned on will diagnose and report on the problem. As I 

mentioned before, the Lisa is designed so that you can 
take it apart without tools (a detailed manual explains 
how). 

Apple offers several service options. If you have on- 
site service (available through a joint agreement with 
RCA), you simply call Apple and let a service person fix 
the problem. For large -quantity customers, Apple can 
provide training to teach employees how to do in -house 
repairs. For individuals, Apple Care Carry-In Service is 

available. 
In addition, Apple is planning what it calls Direct 

Phone Support. For a yearly fee, the user will have access 
to a toll -free number that is answered by a highly trained 
support person. Apple has high standards for this service, 
and I'm sure that, once the service has started and is 

running smoothly, Apple will deliver what it promises. 
The company expects its representatives to answer 90 
percent of the calls received; people whose problems 
cannot be answered immediately will be called back 
when the answer is found. If equipment needs to be 
repaired, the Direct Phone Support person will call the 

computational value through 
unequalled performance 

A LAIC ,11C68(I(Xlsvstrm with I. 5 mrgnhylrs 
of error-(orTPCt7ng RAM. 

urc 
The Logical MicroComputer Company 

The Logical MicroComputer Company 16 -bit 
microcomputers are general purpose computer systems designed for 
maximum performance and reliability using state -of -the -art 
technology. Our systems bridge the gap between single -user personal 
computer systems and much more costly minicomputers. They are 
ideal for applications requiring either more processing power or 
more memory than "personal" computers. In addition, they support 
many more users simultaneously -for example, LMC systems can 
support up to 32 users simultaneously and soon will be available with 
virtual memory. With approximately ten times the throughput of the 
older 8 -bit microcomputers, they are suitable for tasks ranging from 
pure engineering and scientific applications (arithmetic processing 
and process -control) to business applications requiring multiple 
users or large data files. And, since these systems are the most 
expandable microcomputers available, they are an excellent choice 
for any application where future growth in computational 
requirements is likely. 

140 South Dearborn, Chicago, Illinois 60603 USA, 312.580.0250 

Write or call for LMC's product brochure or technical specifications. 
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BASF QUALIMETRIC'° 
A TOTALLY NEW DIMENSION OF QUALITY. 

From BASF comes a totally new 
level of excellence in magnetic 
media -the Qualimetric stan- 
dard, a standard so advanced 
that BASF FlexyDisks' are confi- 
dently backed by an extraordi- 
nary new lifetime warranty.* 
The Qualimetric standard is 
maintained without compro- 
mise through every step of BASF 
design, production, inspection, 
and testing... reflecting an 
unwavering BASF commitment 
to media fidelity and durability. 

Our FlexyDisk jacket incorpo- 
rates a unique two -piece liner 
that not only traps damaging 
debris away from the media 
surface, but also ensures pre- 
cise media -to -head alignment. 
The result- certified 100% 
error -free performance, backed 
by BASF's exclusive lifetime 
warrant* *.: 
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appropriate repair people and dispatch working modules, 
so that one call will usually solve the problem. Different 
support- option plans available will range from 9 a.m. to 
5 p.m. weekday service to 24- hour -a -day, 7- day -a -week 
call -in support. Apple also plans to provide software 
revisions and support through this option, although 
details had not been decided on at this writing. 

Documentation and Training 
I have seen only drafts of miscellaneous pieces of Lisa 

documentation, but they indicate that the final documen- 
tation will be superb. Apple plans to provide the Lisa 
Guide, an interactive teaching program about the Lisa 
system, and reference books for each application 
package; each reference book will begin with a short 
tutorial section that will get users doing useful tasks in 
under half an hour. Other documentation may be in- 
cluded, but the information was not available at the time 
we went to press. 

Even though the Lisa is meant to be a very easy prod- 
uct to use, Apple will provide training to make sure that 
people learn how to use it. As one Apple spokesperson 
put it, "Training is part of the Lisa product." Apple will 
offer extensive training to all Apple dealers and to 
selected groups from companies that make large -volume 
Lisa purchases. Apple will also make training kits avail- 
able to multiple -unit purchasers to help them train their 

HE TEACHER PC 

The complete teaching package for 
your use of the IBM Personal Computer. 

Lessons in BASIC 
Lessons in Data Processing 

IBM Manuals Guide 

"Computer Lingo" exposed 

Hardware "HOW TO" 
Home Study Guide 

Office Reference Manual 
... and Much More 

MICRO COMPUTER DIVISION 
55722 Santa Fe Trail 

Yucca Valley, CA 92284 

(619) 365 -9718 
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employees. Individual Apple dealers may offer additional 
special training. 

Future Plans 
In the microcomputer industry, products are generally 

announced early (sometimes before they are designed) and 
released in preliminary versions before all the features 
have been integrated into them. Apple is to be commended 
for resisting this practice. In fact, the company seems to 
have released a more complete first version of the Lisa than 
most companies do with their products; the first Lisa sold 
will be a fine machine. 

However, the ambitious and talented people who de- 
signed and implemented the Lisa computer have already 
envisioned and planned for quite a bit more than they can 
implement by release date. I'm sure they have some ideas 
they don't want to publicize (and rightly so), but here are 
some things they were willing to talk about: 

By 1984, Apple plans to replace its 512K -byte memory 
card (two of which can be fitted into the Lisa computer) 
with 1- megabyte cards, thus increasing the memory capa- 
city from 1 to 2 megabytes. 

As for languages, Apple plans to 
introduce versions of BASIC, Pascal, 

COBOL, and even the language/ 
operating system Smalltalk as soon 
as possible, and others will follow. 

As soon as possible, Apple plans to introduce versions of 
BASIC, Pascal, and COBOL for the Lisa. The BASIC will 
be compatible with Digital Equipment Corporation's 
BASIC Plus (unlike IBM Personal Computer BASIC, it 

will be able to use the extra memory above the first 64K 
bytes). The first releases of these languages will be "plain 
vanilla" versions that don't interact with the computer's 
special features (e.g., mouse control of the cursor, 
windows, the "desktop" metaphor), but later versions will 
probably integrate these languages into the Lisa system. 
*Another language that will be available for the Lisa 
computer is Smalltalk. I was pleased to see Smalltalk 
working on a Lisa computer -a year and a half has passed 
since our special Smalltalk issue in August 1981, and no 
commercially available computer to date has used it. 
Smalltalk on the Lisa computer will change that. It is a 
very "possessive" language that directly controls the 
machine it is implemented on, so it will probably never be 
integrated into the Lisa environment -but then, it doesn't 
need to be. 
Smalltalk is just one example of a language /operating 
system that can occupy the Lisa machine. The Lisa will 
also support Digital Research's CP /M family of operating 
systems and Microsoft's Xenix (a licensed version of Unix 
that includes business -related extensions). Outside 
developers will be encouraged to carry operating systems 
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CP /M GRAPHICS 
Your ticket to success. 
Take the lead in microcomputer applications with 
powerful graphics software from Digital Research. 
CP /M and GSX are the keys to your graphic future. 
GSX is a logical extension of CP /M which many 
OEMs are adopting to standardize graphic device 
I /O. Computers with GSX allow your programs to 
take advantage of integrated graphic displays and 
peripherals like plotters, printers and CRT terminals. 
Together, CP /M and GSX deliver the same vital 
portability for your programs and data that has made 
CP /M the most accepted operating system in 
microcomputer history. 

We also supply GSS- KERNEL;"' a library of 
graphic commands for drawing lines, polygons, and 
text according to the emerging ISO standard: GKS 
(Graphical Kernel System). We also offer GSS -PLOT, 
a library designed to let you create bar graphs, pie 
charts, histograms, and scatter plots. Both of these 

libraries can be linked with CBASIC" Compiler, 
Pascal /MT +j PL /I and FORTRAN on 8- and 
16 -bit systems. When you put it all together, the 
Digital Research graphics family is the most complete 
system you can buy for development and execution 
of graphic- oriented applications. Whether you're an 
application developer, OEM or user of micro- 
computers, call Digital Research for your ticket to 
graphic success. (408) 649 -5500,160 Central Ave. 
Pacific Grove, California 93950. 
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across -one such possibility is Softech Microsystems' 
UCSD p- system. 
Apple will be making enhancements to the existing Lisa 
application programs. On first release, the only limita- 
tion in sharing data among Lisa application programs is 

that you won't be able to "paste" graphic images into a 
Lisa Word text document (you can, however, add text to 
a Lisa Draw drawing). Bruce Daniels, one of the Lisa de- 
signers, told me that the design allows for adding graph- 
ics to a text document but that they simply can't imple- 
ment the feature in time for the first software release. It 
will be added by the next release. 
Apple is very conscious of the fact that the success of the 
Lisa will be heavily influenced by the availability of good 
third -party software. To encourage such software, the 
company will make available a "programmer's toolkit" 
package of software and documentation sometime this 
year. This toolkit will give third -party programmers all 
the information they need to build on the considerable 
utility software (window -control, disk -accessing, 
intelligent graphic -redrawng, and memory- management 
routines, for example) already available in the Lisa 
operating system. (The operating system itself is about 
half a megabyte of code, though only 200K to 300K bytes 
of it are resident in memory at the same time.) In addi- 
tion, the toolkit will list the user -interface conventions 
that were used to create the existing six application pack- 
ages and will strongly suggest that third -party software r 

DEVELOPMENT HARDWARE /SOFTWARE 
OTEK MODEL 7128 EPROM PROGRAMMER 

Microprocessor based intelligence for ease of 
use and interface. You send the data, the 
7128 takes care of the rest. 
RS32 interface and ASCII data formats 
make the 7128 compatible with virtually 
any computer with an RS -232 serial inter- 
face port . 

Auto -select baud rate. 
Use with or without handshaking. 
Bidirectional Xon /Xoff supported. 
CTS /DTR supported. 
Devices supported as of DEC 82. 
NMOS NMOS CMOS EEPROM MPUS 
2758 2508 27C16 5213 8748 
2716 2516 27C32 X2816 8749 
2732 2532 C6716 48016 8741 
2732A 2564 27C64 8742 
2764 68766 8751 
27128 8755 8755 

Reed pin compatible ROMS also. 
Automatic use of proper program voltage 
based on type selected 
Menu driven @prom type selection. no per- 
sonality modules required. 

140 pin devices require adopter) 
INTEL, Motorola and MCS-86. Rea formats. 
Split facility for 18 bit data-paths. Read. pro- 
gram, and formatted list commands also. 
Intorupt driven typo shad, progrsn and 
verify real time while sanding deta. 
Progrrn sing) byte, block, or whole @prom. 
Intelligent diagnostics discern between 
prom which is bad and one which merely 
needs erasing. 

Verily erasure and compare commands 
Busy light indicates when power is being ap- 
plies to program socket. 
Complete with TE XTOOL zero insertion 
force socket and integral 120 VAC power 
supply. 1240 VAC /50NZ available also) 
High Performance /Coat ratio. 

Model 7128 PRICE $389.00 

MODEL 7128 SOCKET ADAPTERS 
MODEL 481 allows programming of 8748, 
8749, 8741. 8742 single chip processor. 

Price $98.00 

MODEL 511 allows programming the 8751. 
Intel's high powered single chip processor. 

Price 9174.00 
MODEL 75.5 allows programming the 
8755 EPROM/I0 chip 

Price 9135.00 
MODEL 7128/24 budget version of the 
7128. Supports 24 pin pans thru 32K only. 
Upgradable to full 7128 capacity. 

Prins 9289.00 

Nonapandable, very low con models evad- 
able for specific devices. 
MODEL 7128-1.1 for 2716 only $149.00 
MODEL 7128 -L2 for 2732 only $17900 

Also available from stock. 
(prom Erasers UVP model DE -4 $78.00 
Avocet Systems Cross Assemblers $200.00 
RS -232 Cable Assemblies $25.00 
Programmable Devices call 
Compete development systems . $3240.00 

Post Office Box 289 
Weveland, Mississippi 39576 

1601) 467,8048 
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will be better received (by both Apple and the consumer) 
if it follows these conventions. The Apple- generated ap- 
plication programs are so wonderful that most program- 
mers will consider it an achievement to create similar 
software. 

Caveats 
I wrote this article after working with a Lisa computer 

for several hours and studying various Lisa documents. 
The application packages were completely functional, but 
I was told changes were still being made to them. The re- 
leased versions of software may be faster because debug- 
ging aids were probably slowing down the version I saw. 

Performance 
The Apple Lisa was faster than I remembered a similar 

machine being (an experimental Xerox machine running 
Smalltalk) and faster than I expected it to be. Granted, a 

68000 microprocessor is in the computer, but it was being 
asked to do a lot - including the manipulation of 32K bytes 
of video -display memory. Objectively, I must report some 
delays (30 seconds, maybe) when loading in files, but these 
were shorter than what I usually encounter using CP /M- 
based business programs. In any case, I didn't notice any 
delays while actually using a given program, which is 

where you spend most of your time, anyway. I expect that 
the Lisa computer youll see in Apple showrooms will be 
slightly faster than the one I saw. 

Conclusions 
As you can tell, I am very impressed with the Lisa. I 

also admire Apple for deciding to make the system with- 
out being unduly influenced by cost or marketing con- 
straints. The Lisa couldn't have been developed without 
such a deep commitment, and no other company I can 
think of could afford such a project or would be inter- 
ested in doing it this way (the Lisa project reportedly cost 
over $50 million and used more than 200 person -years of 
effort!). In terms of the actual, as opposed to symbolic, 
effect it will have on both the microcomputer and the 
larger- computer market, the Lisa system is the most im- 
portant development in computers in the last five years, 
easily outplacing IBM's introduction of the Personal 
Computer in August, 1981. 

As this went to press, Apple announced that the Lisa 
will be sold in one configuration only: the computer with 
1 megabyte of RAM, two floppy -disk drives, the Profile 
hard disk, the six application programs (Lisa Draw, Lisa 
Write, Lisa Project, Lisa Calc, Lisa List, and Lisa Graph), 
and Lisa Test diagnostic program; the price of this 
package is $9995; it will be available in the U.S. this 
spring, and modified foreign -language versions will be 
available this summer. 

Fortunately for us, the history of computing does not 
stop with the Lisa. Technology, while expensive to create, 
is much cheaper to distribute. Apple knows this machine is 

expensive and is also not unaware that most people would 
be incredibly interested in a similar but less expensive 
machine. Well see what happens. 
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Bored Waiting? 

Here's The Board You've 
Been Waiting For. 

A hard disk and cartridge tape 
controller together on one board? 
Magic? Not really. It's Teletek's 
HD /CTC. The hard disk and cartridge 
tape drive controller provide the 
support necessary to interface both 
a rigid -disk drive and a cartridge 
tape deck to the S -100 bus. 
A colorful addition to Teletek's 
already impressive line of S -100 
boards, the HD /CTC's specifica- 
tions include: 
A Z -80A CPU providing intelligent 
control of the rigid -disk and 
cartridge tape drives. 

Teletek's HD /CTC 
Support of 5'/4" rigid -disk drives 
with transfer rates of 5 megabits per 
second. Minor changes in on -board 
components allow the support of 
other drive types /sizes and transfer 
rates up to 15 megabits per second. 
(Interface to disk drive is defined by 
software /firmware on board.) 
Controller communications with the 
host processor via 2K FIFO at any 
speed desirable up to the limit of 
2 megabytes per second for a data 
block transfer. Thus the controller 
does not constrain the host proces- 
sor in any manner. 

Two 28 -pin sockets allowing the 
use of up to 16k bytes of on -board 
EPROM and up to 8k bytes of 
on -board RAM. 
Individual software reset capability. 
Conforms to the proposed IEEE -696 
S -100 standard. 
Controller can accommodate two 
rigid -disk drives and one cartridge 
tape drive. Expansion is made 
possible with an external card. 

Teletek's HD/CTC Offers A Hard Disc 
Controller, Plus Cartridge Tape Controller, 

All In One Board. 

TELETEK 
9767F Business Park Drive Sacramento, CA 95827 (916) 361 -1777 Telex #4991834. Answer back -Teletek 
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Here's just a taste 
of our great prices 
To really feast your eyes, send for our catalog. 

16K RAM KITS 13.95 
Set of 8 NEC 4116 200 ns Guaranteed one year 

DISKETTES 
ALPHA DISKS 21.95 
Single sided, certdied Double Density 40 Tracks. 

with Hub -ring. Box of 10 Guaranteed one year. 

SCOTCH 3M 
SSD DEN 40 TRK 23.50 
D S D DEN 40 TRK 36 50 

VERBATIM DATALIFE 
MD 525 -01. 10. 16 26.50 
MD 550 -01, 10, 16 44.50 
MD 557 -01, 10. 16 45 60 

MD 577 -01, 10, 16 34 80 

FD 32 or 34 -9000. 36 00 

FD 32 or 34 -8000 45 60 

FO 34-4001 48 60 

DISKETTE STORAGE 
5V." PLASTIC LIBRARY CASE 2.50 
8' PLASTIC LIBRARY CASE 3.50 
PLASTIC STORAGE BINDER w/ Inserts 9.95 
PROTECTOR 5/, " (50 Disk Capacity)....21.95 
PROTECTOR 8" (50 Disk Capacity) 24.95 
DISK BANK 51/4" 5.95 

DISK BANK 8'' 6.95 

NEC PERSONAL 
COMPUTERS 
Call Alpha Byte for our low NEC prices 

ALTOS COMPUTER 
SYSTEMS 
Call Alpha Byte for our low Altos prices 

ATARI COMPUTERS 
SIGNALMAN MODEM 85.00 
ATARI 800 659 00 

ATARI 400 (16K) SCALL 
ATARI 810 DISK DRIVE 445 00 

ATARI 850 INTERFACE 169 00 

ATARI 410 PROGRAM RECORDER 75.00 
EPSON CABLE 35.00 
MEMORY MODULE (16K) 89.95 
JOYSTICK CONTROLLER 10.00 

PADDLE CONTROLLERS 17.50 
STAR RAIDERS 32.00 
MISSILE COMMAND 32.00 
ASTERIODS 32.00 
PACMAN 32.00 
CENTIPEDE 32.00 
PERCOM DISK DRIVE 684.00 

See Apple -Atari Software 

INTEC PERIPHERALS 
RAM MODULES 
48K FOR ATARI 400 

32K FOR ATARI 800 

PRINTERS 
ANADEX 9501A 
RIBBONS FOR MX -80 

RIBBONS FOR MX -100.. 24 00 

C -17011 F -10 40 CPS PARALLEL 1390 00 

C -ITOH F -10 40 CPS SERIAL.. ..1390 00 

C-ITOH PROWRITER PARALLEL .480.00 
C -17014 PROWRITER SERIAL... 590 00 

EPSON MX-80 W /GRAFTRAX PLUS SCALL 

EPSON MX -80 F/T W /GRAFTRAX PLUSSCALL 

EPSON MX -100 W /GRAPHTRAX PLUS_.SCALL 
EPSON GRAFTRAX PLUS 60.00 
COMREX CR -1 PARALLEL 839.00 
COMREX CR -1 SERIAL 859.00 
COMREX TRACTOR FEED 109.00 
IDS PRISM 80 859.00 
IDS PRISM 80 W/ COLOR /OPTIONS_ 1599 00 
IDS MICROPRISM 480 SCALL 
NEC 8023A 485 00 

NEC SPINWRITER 3530 P. RO ...1995 00 

NEC SPINWRITER 7710 S. RO 2545 00 

NEC SPINWRITER 7730 P RO 2545 00 

NEC SPINWRITER 7700 D SELLUM 2795 00 

NEC SPINWRITER 3500 SELLUM 2295 00 

OKIDATA MICROLINE 80 389 00 

OKIDATA MICROLINE 82A 460 00 

OKIDATA MICROLINE 83A 700 00 

OKIDATA MICROLINE 84.. _.. ..1170 00 
OKIGRAPH 82 49.95 
OKIGRAPH 83 49.95 
MICROBUFFER IN-LINE 32K 299.00 
MICROBUFFER IN -LINE 64K 349.00 
MICROBUFFER 64K EXPANSION MOD 179.00 

WICO 
JOYSTICK 23.50 
TRACKBALL (Specify Atari or Apple) 54.00 
APPLE ADAPTOR (For Joystick) 17.50 

BOOKS 
THE CUSTOM APPLE 24.95 
BASIC BETTER 6 FASTER DEMO DISK. 18.00 
THE CUSTOM TRS -80 24.95 
MICROSOFT BASIC FASTER 6 BETTER 24.95 
CUSTOM I/O MACHINE LANGUAGE 24 95 

TRS -80 DISK & MYSTERIES 16.95 
MICROSOFT BASIC & DECODED 24 95 

APPLE HARDWARE 
APPLEMATE DRIVE 269 00 

SUPER CLOCK II 129.00 
VERSA WRITER DIGITIZER 259.00 
ABT APPLE KEYPAD 119.00 
SOFTCARD PREMIUM SYSTEM 569 00 

MICROSOFT Z-80 SOFTCARD 249 00 

MICROSOFT RAMCARD 79.00 
VIDEO 80x24 VIDEO CARD...... 260 00 

VIDEO KEYBOARD ENHANCER II 129 00 

VIDEO FUNCTION STRIP 74 00 

VIDEO ENHANCER REV 0 -6 99.00 
M 6 R SUPERTERM 80x24 VIDEO BD 315.00 
M 6 R COOLING FAN 44.95 
T/G JOYSTICK 44.95 
T/G PADDLE 29 95 

T/G SELECT -A -PORT 54.95 
145.00 T/G TRACKBALL 47.50 

67.00 VERSA E -Z PORT .. 21.95 
THE MILL -PASCAL SPEED UP 270 00 
PROMETHEUS VERSACARO 165.00 

LAZAR LOWER CASE + 59.00 
MICROBUFFER N1 16K W /GRAPHICS 259 00 

8 95 MICROBUFFER 119 32K W /GRAPHICS 299 00 
1390 00 

CP'M is a reg trademark of Digital Research 'Requires Z-80 Softcard 

SUPERFAN Ii 62 00 

SUPERFAN II W /ZENER. 84 50 

RANA CONTROLLER. 104 00 

RANA DRIVE ELITE I 335 00 

SNAPSHOT.. 119 00 

GRAPPLER +... 145 00 

7710A ASYNCHRON. SER INTERFACE.149 00 

7712A SYNCHRON SER INTERFACE 159 00 

7742A CALENDAR CLOCK 99 00 

7728A CENTRONICS INTERFACE 105 00 

APPLE VISION 80 -80 COL CARD 259 00 
APPLE 8' DISK DRIVE CONTROLLER 549.00 

MONITORS 
AMBER 12" 165.00 
NEC 12" GREEN MONITOR 169.00 
NEC 12" COLOR MONITOR 399.00 
SANYO 12" MONITOR (8 6 W) 198.00 
SANYO 13" COLOR MONITOR 402 00 
BMC GREEN MONITOR 89.00 
AMDEK COLOR I 365.00 
AMDEK RGB COLOR II .774.00 
AMDEK RGB INTERFACE 169.00 
TARAN RGB 359.00 

MOUNTAIN 
HARDWARE 
CPS MULTIFUNCTION BOARD 154.00 
ROMPLUS W/ KEYBOARD FILTER 165.00 
ROMPLUS W/O KEYBOARD FILTER 125.00 
KEYBOARD FILTER ROM 49.00 
COPYROM 49.00 
MUSIC SYSTEM .369.00 
ROMWRITER 149 00 

A/D + D/A 299 00 

EXPANSION CHASSIS 580 00 

RAMPLUS 32K 160 00 

S -100 HARDWARE 
Alpha Byte Is your new S-100 head- 

quarters! We've expanded our line of 

S- 100 -compatible hardware. Here's just a 

few of the lines we carry 

QT COMPUTER PRODUCTS 
18 SLOT M/F W/P S 430 00 

12 SLOT M/F W /CUTOUTS FOR 2 -5Y. "500.00 
12 SLOT M/F W /CUTOUTS FOR 2-8 ".600 00 

8 SLOT M/F W /CUTOUTS FOR 2.8 "...550 00 

STATIC MEMORY SYSTEMS 
"LAST MEMORY'' BOARD 64K_. 500 00 

"LASTING MEMORY' PROM PROG 299 00 

ADVANCED MICRODIGITAL 
SINGLE S -100 BOARD 
COMPUTER 
SUPEROUAD -8 -820.00 
SUPEROUAD -5 820 00 

''THE TIMEPIECE. S-100 CLOCK 125 00 

CALIFORNIA 
COMPUTER SYSTEMS 
2200A MAINFRAME 459 00 

2065C 64K DYNAMIC RAM 539 00 

2422 DISK CONT 6 CP /M 359 00 

COMREX 

/Reg trademark of Micro Pro International Corp 

2710 4 SERIAL I/O 
2718 2 SERIAL / 2 PARALLEL I/O 
2720 4 PARLLEL I /0.. 

2810 Z -80 CPU. 

SIERRA 
COMPUTER PRODUCTS 
S -100 PROM PROGRAMMER A/T 240 00 

S-100 PROM PROGRAMMER KIT. 195 00 

S -100 PROTOTYPE MODULE SEMI KIT 90 00 

279 00 
269 00 
199 00 
259 00 

MODEMS 
NOVATION CAT ACOUSTICS MODEM 140.00 
NOVATION D -CAT DIRECT CONNECT.... 156.00 
NOVATION AUTO-CAT AUTO ANS 219.00 
NOVATION D -CAT (1200 Baud) 619.00 
NOVATION APPLE -CAT (300 Baud) 310 00 
NOVATION APPLE-CAT (1200 Baud) 605.00 
UDS 212 LP (1200 Baud) 429 00 

UDS 103 JLP AUTO ANS 209.00 
HAYES MICROMODEM. 289.00 
HAVES 100 MODEM (S -100) 325 00 
HAYES SMART MODEM (300 Baud). 227 00 

HAYES SMART MODEM (1200 Baud) 540.00 
HAYES CHRONOGRAPH 199.00 
SIGNALMAN MODEM W /RS -232C 85.00 

TERMINALS 
TELEVIDEO 920C 830 00 

TELEVIDEO 950C 995 00 
ADDS -VIEWPOINT 599 00 
HAZELTINE ESPRIT 510.00 
VISUAL -50 GREEN 690 00 

BARE DRIVES 
TANDON 51/4 INCH 
100 -1 SINGLE HEAD 40 TRK 195 00 
100-2 DUAL HEAD 40 TRK 262.50 
100 -3 SINGLE HEAD 80 TRK 250 

369 00 
00 

100 -4 DUAL HEAD 80 TRK .. 
TANDON THINLINE 8 INCH 
848 -1 SINGLE SIDE 379.00 
848-2 DUAL SIDE . 490.00 

TRS -80 MOD I 

HARDWARE 
PERCOM DATA SEPARATOR... ..27 00 
PERCOM DOUBLER II W /DOS 3 4 .159.00 
4 DRIVE CONTROLLER P /S... 259.00 
TANDON 40 TRK DISK DRIVE W/P S 289 00 
LNW DOUBLER W /DOSPLUS 3.3 138 00 
LNW 5/8 DOUBLER W /DOSPLUS 3 4 181 00 
MOD III DRIVE KIT W /DRIVES 638 00 

IBM HARDWARE 
SEATTLE 64K RAM+ 35 

OUADBOARD 64K 43 

64K MEMORY UPGRADE 8 

5 00 

0 00 

0 oc 

ALPHA BYTE IBM MEMORY 
EXPANSION BOARDS 
256K W /RS-232C 349 00 

256K W /RS-232C & SUPERCALC 529 00 

512K W /RS -232C 599 00 

512K W /RS-232C & SUPERCALC 749 00 

1Traderark of Practical Penpherals, Inc. --Trademark of Software Dimensions Inc 
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IBM DISK DRIVES 
Alpha Bytes add-on drive kits tor the IBM -PC - 
each kit includes installation instructions 

1 Tandon TM100-1 Single head 40 Irk 195 00 
1 Tandon TM100 -2 Double head 40 irk 262 50 

QUENTIN DOUBLE HEAD 40 TRK 289 00 

HARD DISK 
DRIVE SPECIAL 
MEDIA DISTRIBUTORS 
51/4' Winchester, cabinet. P S controller 
assembled and tested. Attaches to your Z-80 CPU 

system in minutes Runs on NOnhstar, Heath/ 
Zenith. TRS -80 Mod u, Apple w/ CP /M GCS 

and others. Hardware must be Z-80 /CPM 
system The included self -installing software at- 

taches to your CP /M system 6 -month warran 
ty No effect on your present floppy disk system 
Includes all cables and installation instructions. 

10 MEGABYTES 2370 00 

20 MEGABYTES 3180 00 

ISOLATORS 
ISO 1 3- SOCKET 

ISO-2 6-SOCKET 

MICRO PRO 
APPLE CP /M-' 
WOROSTAR-t 
SU PE RSOR T 

MAILM ERG Et 
DATASTARt 
SPELL5TARt 
CAL CSTAR1 

49 95 

49 95 

279 00 
179 00 
174 00 

207 00 
174 00 

109 00 

MICROSOFT 
APPLE 
FORTRAN 150 00 

BASIC COMPILER' 296 00 

COBOL 550 00 
Z -80 SOFTCARD 249 00 
RAMCARD 79.00 
TYPING TUTOR 17 95 
OLYMPIC DECATHLON 24 95 
TASC APPLESOFT COMPILER 125 00 
ALES 95 00 
MULTIPLAN NATIVE OR CP /M 209.00 

IBM SOFTWARE 
VOLKSWRITER V 1.2 145 00 
WRITE ON 90.00 
EASYWRITER II 247 00 
HOME ACCOUNTANT+ 10500 
VISICALC / 256K 189 00 

SUPERCALC 179 00 
WORDSTAR 279.00 
MAILMERGE 174 00 

DATASTAR 207 00 
SPELLSTAR 174 00 
SUPERSORT 179.00 
d BASE II. 429 00 

SPELLGUARD 230 00 
JFORMAT 39.00 

Call tor additional IBM software prices. 

APPLE SOFTWARE 
MAGIC WINDOW 79 00 
MAGIC WORDS 59 00 
MAGIC MAILER 59 00 
DB MASTER 169 00 
DB MASTER UTILITY PACK I OR II 69 00 
DATA CAPTURE 4.0/80 ..59 95 
PFS GRAPH 89 95 
PFS (NEW) PERSONAL FILING SYSTEM.85 00 
PFS REPORT 79 00 

Z -TERM 89 95 
ZTERM PRO' 129 95 
ASCII EXPRESS PRO 98 00 

EASY WRITER-PRO 199 00 
EASY MAILER -PRO 79 00 
A-STAT COMP. STATISTICS PKG 99 00 
BEAGLE BROTHERS UTILITY CITY 23 00 
APPLE MECHANIC 23 00 
TIP DESKe1 15.95 
SUPER TEXT 40/56/77 97.50 
LISA 2.5 59.95 
TRANSCEND II 11500 
SCREENWRITER II 99 00 
DICTIONARY 79.00 
GENERAL MANAGER 179 00 

VISICORP 
DESKTOP PLAN Il 

VISIPLOT 
VISITREND /VISIPLOT. 
VISIDEX.... 
VISITERM 

189 00 
158 00 
229 00 
189 00 

79 00 

TRS -80 SOFTWARE 
NEWDOS /80 2 0 MOD 1.111 .. .139 00 

LAZY WRITER MOD I.II 165 00 

PROSOFT NEWSCRIPT MOD 1,111 w /Iabels109.00 
SPECIAL DELIVERY MOD 1.111 119.00 

WORD PROCESSOR SPECIAL. 
(Limited Quantities) 

FRANKLIN ACE 
1000 1595.00 

FRANKLIN ACE SYSTEM 
DISK DRIVE Wt CONT....539.00 

ACE WRITER 
WORD PROCESSOR 129.00 

MICROBUFFER II 32K.. 299.00 

EPSON MX 80 
FT W/ GRAFTRAX 695.00 

NEC HI RES GREEN 285.00 

SCOTCH 3M DISKETTES 44.50 

STORAGE BOX 2.50 

welr 
Now $2392 

This system may be modified to your needs. Call for special price quote. 

VISICALC 189.00 
VISIFILES 189.00 

CONTINENTAL SOFTWARE 
G/L 165 00 
A/R 165.00 
A/P 165.00 
PROPERTY MGMT 399.00 
THE HOME ACCOUNTANT 59.95 
FIRST CLASS MAIL 55.00 

CP/M® SOFTWARE 
We carry CP /Me software in all popular disk 
formats Call for availability and pace. Most soft- 
ware also available on IBM. 

X -TRA SPECIAL DELIVERY MOU 1,111 199 00 
TRACKCESS MOD I 24 95 

OMNITERM SMART TERM.MOD 1,111.....89.95 
MICROSOFT BASIC COMP. FOR MOD 1..165.00 
LDOS 5 1 MOD 1.111 119.00 

TRS -80 GAMES 
INVADERS FROM SPACE 

PINBALL 
MISSILE ATTACK 

STAR FIGHTER 

Call for more TeS-80 games 

17 95 
1795 
18 95 

24 95 

APPLE & ATARI GAMES 
SUPERFILES 
THE WORD PLUS 

170.00 
117.00 

Spinnaker in stock call for prices 

d BASE II 429 00 BRODERBUND 
OUICKCODE 230.00 APPLE PANIC 23 61 
DUTIL 91.00 MIDNIGHT MAGIC 27 26 
SUPER CALC 189 00 CHOPLIFTER 27 20 
SPELLGUARD 230.00 
P 8 T CP /Me MOO 2 & 16 TRS -80....175.00 AUTOMATED SIMULATIONS 
COMMX TERMINAL PROG 82.50 
PASCAL Z 349.00 
PASCAL MT+ 139.00 
PASCAL /M _ 295.00 
ACCOUNTING PLUS 

G /L.A /R.A /P.P /R 1799 00 

CONDOR I 579.00 
CONDOR II 849.00 
BADLIM 82.00 

DIGITAL RESEARCH 
MAC 89.00 
SID 69.00 
ZSID 97.00 
PL/ t-80 43900 
C BASIC 2 96.00 

SUPERSOFT 
DIAGNOSTIC I 69.00 
DIAGNOSTIC II 89.00 
'C'COMPILER 179.00 
UTILITIES I 59.00 
UTILITIES N 59 00 
RATFOR 89 00 
FORTRAN 239 00 

DISK DCCTOR 78 00 

MICROPRO 
WORDSTAR 265 00 

SUPERSORT 160.00 
MAILMERGE 95.00 
DATASTAR 220.00 
SPELLSTAR 150.00 
CALCSTAR 195 00 

MICROSOFT 
BASIC 80_ 249 00 

BASIC COMPILER 299 00 
FORTRAN 80 359.00 
COBOL 80 119.00 
MACRO BO 185 00 
mu MATH /mu SIMP. 200.00 
mu LISP /mu STAR 165.00 

INVASION ORION 20 95 
STAR WARRIOR 31 35 

CRUSH.CRUMBLE AND CHOMP 24 95 
TEMPLE OF APSHAI 31 35 
HELLFIRE WARRIOR 31 35 
RESCUE AT RIGEL 23 36 

ON -LINE SYSTEMS 
WIZARD AND PRINCESS 27 26 

SOFT PORN ADVENTURE 23.36 
THRESHOLD._ 31 16 

JAW BREAKER 23 36 
CROSSFIRE 24 95 
ULYSSES & GOLDEN FLEECE 25 95 
FROGGER 24 50 

I N FOCOM 
ZORK 1.11,111 28.00 
STARCROSS 28.00 
DEADLINE _..... 35 00 

EDU -WARE 
COMPU-READ 24 95 

COMPU-MATH FRACTIONS 34.95 
COMPU -MATH DECIMALS 34 95 

MORE GREAT APPLE 
GAMES 
DARK CRYSTAL 31.61 
TUBEWAY 27 26 
ARCADE MACHINE 32 95 
TUES MORNING OUARTERBACK 2595 
THE SPACE VIKINGS 38 50 

COMPUTER QUARTERBACK 3116 
SEA FOX 24 00 
THE SHATTERED ALLIANCE 49 95 
POOL 1 5 27 26 

ULTIMA 31.16 
RASTER BLASTER 23 36 
FLIGHT SIMULATOR 26 61 

INTERNATIONAL GRAND PRIX 25.95 
SARGON II 28 95 

PINBALL SUBLOGIC 24.50 
SPACE KADETT 28.00 
SNACK ATTACK 23.36 
BUDGECO PINBALL CONST. SET 31 61 

THIEF 24 95 
MARS CARS 23 00 
KAMIKAZI 27 26 
THE WARP FACTOR 31 16 

COSMO MISSION 23 36 
WIZARDRY 37 95 

SIRIUS SOFTWARE 
SPACE EGGS 23 36 
GORGON 31 16 

SNEAKERS 23 36 
PHANTOMS FIVE 22 00 
BANDITS 25 00 

EDU -WARE 
PERCEPTION PKG 19.95 
COMPU -MATH ARITHMETIC 39 95 
COMPU -SPELL (REO. DATA DISK) 24.95 
COMPU -SPELL DATA DISKS 4 -8. ea... 17.95 
RENDEZVOUS 28.50 

ON-LINE SYSTEMS 
ULTIMA II 42.00 
MISSILE DEFENSE 27 26 
PEST PATROL 23 36 
TIME ZONE 77 96 
CRANSTON MANOR 2595 
CANNON BALL BLITZ 25 95 

MUSE SOFTWARE 
ROBOT WARS 32 95 
THREE MILE ISLAND 31 61 

ABM t946 

To order or for 
information call 

In New York: 
(212)509 -1923 

In Los Angeles: 
(213) 706-0333 
In Dallas: 
(214) 744 -4251 

By Modem: 
(213)883- 897 
rCALL OUR MODEM UNE 

FOR WEEKLY SPECIALS 

31245 LA BAYA DRIVE 
WESTLAKE VILLAGE. CA 91362 

Circle 15 on inquiry card. 
We guarantee everything we sell for 30 days - nu returns after 30 days Defective software will be replaced tree but all other software returns are subject to t5% restocking fee and must be accompanied by RMA slip No 
returns on game software unless defective We accept VISA and MasterCard on all orders. COD orders up to $300 Shipping charges S3 for all prepaid orders. actual shipping charges for non- prepaios 53 for COD orders 
under 251bs ($6 for over) plus a 54 surcharge. add 15% for foreign. FPO and APO orders. Calif add 6% sales tax. In L.A County add five% Prices quoted are for stock on hand and are subject to Change without notice 
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Cìerc le's Circuit ellar 

Build a Handheld LCD Terminal 
A single -line display is quite adequate 

for many troubleshooting and monitoring applications. 

The Circuit Cellar was a lonely 
place after the tumult of finishing up 
the complicated and seemingly end- 
less MPX -16 project, which had occu- 
pied almost my every waking mo- 
ment for months. I was dreading a 
call from my editor at BYTE, who 
was sure to ask what my next project 
would be. For once, I was stuck with- 
out an idea. 

As the wind whistled outside, I 

decided to check how hard it was 
blowing. I turned on the radio, ex- 
pecting to hear a synthesized com- 
puter voice describing the current 
weather conditions, but got only 
static. I groaned as I realized that 
something must be wrong with my 
automatic talking weather station. 

The talking weather station was 
my project exactly a year ago (see 
reference 1). It combined a single - 
board Zilog -Z8 -based computer with 
various weather instruments and a 
speech synthesizer in a machine that 
could transmit weather information 
in the form of English speech using a 
low -power FM radio transmitter. It 
worked flawlessly through its first 
New England winter, chattering 
ceaselessly for many months. I've 

Copyright © 1983 by Steven A Garcia. 
All rights reserved. 

Z8 is a trademark of Zilog Inc. 
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Steve Ciarcia 
POB 582 

Glastonbury, CT 06033 

used it to collect reams of data con- 
cerning average wind speeds and 
temperatures on my little hill here in 
the wilds of Connecticut. 

The computerized weather station 
is only about 50 feet from the Circuit 
Cellar, but it might as well have been 
10 miles. I didn't know if the problem 
was in the transmitter, the weather 
instruments, or the computer. To 
troubleshoot it, I had to drag about 
half of my test equipment out under 
the station's lofty perch, find plugs 
for everything, and balance a Tele- 
video 925 video terminal on the 
fender of my truck. 

But matters turned out to be not so 
bad as I had feared. Once the equip- 
ment was set up, I had little trouble; it 
took only a single line of output 
displayed on the terminal to diagnose 
the problem, which was easily 
remedied. And as I carried the equip- 
ment back to its home, I realized that 
I had an article idea. 

Analyzing the Problem 
Not all computer troubles are so 

simple that they can be diagnosed by 
one line of display, but many are. I 

had found it necessary to drag out an 
AC- powered 24 -line by 80- column 
terminal to observe just the one line. 
But wouldn't it have been nice to 
have a portable one -line terminal for 
such simple situations? I could have 
saved the heavy stuff for applications 

requiring a more complex display. 
The Z8- (actually Z8671 -) based 

brain of my weather station, if you 
will recall, is the Z8 -BASIC Micro- 
computer (a device sometimes called 
the Z8 -BASIC Computer /Controller 
or simply the Z8 board), presented in 
the July and August 1981 Circuit 
Cellar articles (see reference 3). Since 
that time, many of you have built Z8 
boards (mostly by using the kit 
available from The Micromint) and 
reported to me on how you are using 
them. The feedback I get is that many 
Z8 -BASIC Microcomputers are being 
used in dedicated control or data - 
reduction applications in which a ter- 
minal is often not required, or if one 
is attached to the system, it only 
monitors the system's functions, per- 
haps displaying error codes or com- 
puted results. 

A Portable Terminal 
Why not small displays for small 

computers? For many years, ex- 
perimenters had only 6 -digit LED 
(light- emitting diode) hexadecimal 
displays. Is there nothing between 
this and a full 24 by 80 terminal? 

This month I'd like to present a 
relatively simple project that might 
serve to fill the gap between little 
hexadecimal displays and full - 
function terminals. The Circuit Cellar 
Handheld LCD Terminal consists of a 

single -line 16- character liquid- crystal 
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Photo 1: The Circuit Cellar Handheld LCD Terminal installed on a Z8 -BASIC 
Microcomputer system. 

display (LCD) with additional com- 
ponents added to form a full -duplex 
serially interfaced computer terminal 
suitable for attachment to any small 
control computer. The CY300 LCD - 
controller integrated circuit from 
Cybernetic Micro Systems encapsules 
the entire display circuitry in a single 
chip and requires only 15 mA (milli - 
amps) at 5 V (volts). Two additional 
chips are required to convert TTL 
(transistor- transistor logic) voltage 
levels to RS -232C voltage levels. 

The display can be configured for 
serial or parallel input, and by at- 
taching a parallel ASCII (American 
National Standard Code for Informa- 
tion Interchange) keyboard, you can 
configure a complete terminal for the 
Z8 -BASIC Microcomputer (or some 
other small computer). The unit (ex- 
cluding the keyboard) measures 31/2 

by 11/2 by 11/2 inches. 
I'd like to start by discussing the 

CY300's general features, and then we 
can look at a description of a terminal 
built using the CY300. 

Cybernetic Micro Systems CY300 
The CY300 Dot -Matrix LCD Con- 

troller is designed to provide an easy - 
to -use peripheral device that displays 
ASCII characters and allows cursor 
editing operations. The CY300 pro- 
vides several modes of operation to 
provide various levels of display 
capability. Its pinout specifications 
are shown in figure la on page 56. 

The CY300 is a TTL -compatible 
CMOS (complementary metal -oxide 
semiconductor) 40 -pin device con- 
figured to control 16- character 
alphanumeric dot -matrix liquid - 
crystal displays that use the Toshiba 
T3891 LCD -driver chip, as shown in 
the block diagram of figure lc on 
page 56. The CY300 accepts parallel 
and serial data inputs and can 
generate 64 different ASCII 
characters, as shown in figure 2 on 
page 57. 

A blinking -block cursor normally 
indicates the position in the display 
where a character will next appear, 
but the cursor can be moved to 

highlight a particular character. The 
CY300 displays the characters it 
receives, storing them in a buffer until 
it gets a Return character. It then out- 
puts the contents of the buffer on a 
serial channel. The CY300 is designed 
to drive a console display for small 
microcomputers, and as I have sug- 
gested, such a display can be used to 
replace a CRT (cathode -ray tube) ter- 
minal in many systems. 

The CY300 contains the circuitry to 
perform several different functions. 
Two types of input interfaces are 
offered. The first is a parallel input 
port. You can connect a keyboard to 
this, which will enable you to enter 
commands or messages to the display 
and make typing corrections before 
sending the text out to the host com- 
puter. In simple display -only applica- 
tions, the parallel input can be used to 
generate display messages. 

The second interface is a serial data 
link, consisting of two lines, a serial 
input and a serial output. Generally, 
the host computer would be con- 
nected to these lines, with the serial 
output used to send short strings of 
characters (entered from the parallel 
keyboard input) to the computer, and 
the serial input used to receive 
messages or responses from the com- 
puter. The serial interface operates at 
5 -V logic levels only, so connection to 
an RS -232C port requires the use of 
external driver and receiver circuits to 
translate the voltage levels. 

The CY300 also contains an inter- 
nal 32- character line buffer for stor- 
ing the messages shown on the dis- 
play and control logic for generating 
the proper dot patterns for the dis- 
played characters. 

Parallel Input Operation 
The CY300 can display data from 

either its parallel or serial input. The 
general scheme for parallel interfac- 
ing of the CY300 is shown in figure 3. 

In parallel input, the circuitry send- 
ing the data simply places logic states 
representing the bits of an ASCII 
character on the 7 lines of the input 
bus, waits until the Ready line is high, 
and then lowers the WR (write) 
strobe line. As the WR strobe is held 
low, the Ready line goes low (indicat- 
ing a busy state) and then returns to 
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(la) 

WR 1 

PIN CONFIGURATION 

+5V 

SYNC 2 

40 

39 
CY300 

38 
CRYSTAL ó 1 

T 13 WAIT 

RESET 1 4 37 
5BY7 D07- ROW 

UNUSED 1 5 MATRIX LCD 36 ADDRESS 

SERIAL IN 1 
CONSOLE 
CONTROLLER 35 

FROM LCD 

GND 1 7 34 

INSTROBE I 8 33 ROW 
UNUSED 1 9 32 DATA OUT 

UNUSED 1 10 31 
TO LCD 

CLOCK /15 1 11 30 

DB0 1 12 29 SERIAL OUT 

0131 113 28 DATA RATE 

DB2 1 14 27 READY 

DB3 1 15 26 +5V 

DB4 1 16 25 UNUSED 

DB5 1 17 24 

-}CHARACTER DB6 1 18 23 
ADDRESS 

RESERVED 119 22 FROM LCD 

GND 1 20 21 

(lc) 

WRITE 

READY 

ASCII DATA BUS 

DATA RATE 

SERIAL INPUT 

SERIAL OUT 
411 

11. 

CY300 

LCD 
CONSOLE 
CONTROLLER 

ROW DATA 

(lb) 

PARALLEL 
WRITE 

READY 

SERIAL 
IN 

SERIAL 
OUT 

DATA 
RATE 

DATA 
BUS 

LOGIC DIAGRAM 

ROW DATA 
TO LCD 

ROW ADDRESS 
FROM LCD 

CHARACTER 
ADDRESS 
FROM LCD 

SYNC 

WAIT 

ROW ADDRESS 

CHAR ADDRESS 

SYNC 

. . 

;..: j..l ii 
. 

. 
; 

=::ï 
:.. 
:... i....i'. 

.. 
; 
'..: 

. 

:.. ...s 

16- CHARACTER 5 BY 7 DOT- MATRIX 
LCD DISPLAY 

AND MODEL 1811 OR 
EPSON MODEL MA -B955B 

Figure 1: Descriptive information on the Cybernetic Micro Systems CY300 LCD Console Controller. Figure la shows the pinout 
specification of the CY300, lb is a functional logic diagram of the CY300, and lc shows a block diagram of a display system using the 
CY300. 

the high state. When the Ready line is 
high again, the CY300 is prepared to 
receive the next character by repeat- 
ing the process. 

In manual -input mode, the blink- 
ing cursor indicates the location of 
the next character to be entered. A 
character can be erased by using the 
ASCII Rubout code (hexadecimal 7F), 
which causes the cursor to move left 
one space; an ASCII space (hexa- 
decimal 20) is then written into the 
new cursor location. 

56 February 1963 © BYTE Publication. Inc 

The cursor can be moved left one 
position using the cursor -control 
character Control -A (hexadecimal 01) 
and can be moved right one position 
with Control -B (hexadecimal 02). 
These control characters do not delete 
any displayed characters but may 
place the cursor over a character 
already entered. The cursor always 
indicates the location where the next 
character entered will be displayed. 
Thus if the cursor is over a character 
that has already been entered, the 

next input character will overwrite 
the existing one, and the cursor will 
move one position to the right. 

Serial Input Operation 
The CY300 can accept data from a 

serial source as well; the setup is 
shown in the block diagram of figure 
4. Unlike the parallel mode, in which 
the sending circuit waits for a Ready 
signal, the serial input mode is asyn- 
chronous. The normal RS -232C 8 -data- 
bit format is used for both serial input 
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Figure 2: Dot -matrix character set produced by a liquid- crystal display driven by the CY300. 

WR 

ROY 

HANDSHAKE FOR 
PARALLEL INPUT 
FROM KEYBOARD 
OR COMPUTER 

WRITE -we 

READY F- 

\ DATA BUS ) 

CY300 

DOT- MATRIX 
LCD 
CONTROLLER 

ROW DATA 

ROW ADDRESS 

CCHAR ADDRESS 

SYNC 

ï: ; . i... ...i i ...... 

16- CHARACTER 5 BY 7 DOT - MATRIX 
LCD DISPLAY 

Figure 3: Block diagram of a parallel interfacing and timing requirements for the CY300. 

Ñ OD11521b31b41b51b61b7 

MC 1489 
RS -232C LEVEL 

CONVERTER 

ó 

SERIAL INPUT 

( ±12V) -(0-5V 
+5V 

1200 Y 

600 

3004 

DATA 

RATE 

CY300 

DOT- MATRIX 
LCD 
CONTROLLER 

ROW DATA 

CROW ADDRESS 
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and output: that is, a low -going start 
bit, followed by 8 data bits (least sig- 
nificant first, most significant last) 
and at least 11 /2 stop bits (11 /2 bit 
periods in the high state). After the 
stop bits have been sent, the CY300 is 

ready to receive the start bit for the 
next transmitted character. 

The serial communication protocol 
of the CY300 is compatible with the 
RS -232C character format. However, 
the transistor -transistor logic of the 
CY300 operates between 0 and 5 volts 
(allowing the CY300 to be powered 
by a single +5 -V supply), and RS- 
232C interfaces normally operate at 
±12 V, so the serial input and output 
lines are typically routed through 
voltage -level translators if the CY300 
is to be connected over any signifi- 
cant distance to an RS -232C port. 
However, in the case where the 
CY300 and host computer are physi- 
cally adjacent, they can be con- 
nected directly together, operating at 
5 -V logic levels, without the trans- 
lator circuits between them. 

Other voltage protocols, such as 

RS -422A and RS -423A, also can be 
used for serial communication. These 
require different driving circuits, but 
the logical format of the characters is 

the same for all the common serial 
protocols, so we need only supply the 
appropriate driver and receiver cir- 
cuits for the interface in use. For an 
RS -232C interface, the MC1488 
driver chip and MC1489 receiver chip 
are the most popular. The CY300 
serial output line would be connected 
to the 1488, while the 1489 would be 
connected to the serial input line. 

The CY300 gives us a choice of 
three different data rates for the 
transmission of characters over the 
serial link. This choice is controlled 
by the Data -Rate -Select line, pin 28. 
If the line is connected to +5 V, 1200 
bps (bits per second) is selected (the 
line should be connected directly to 
the power supply without a pull -up 
resistor; otherwise, the CY300 may 
choose the wrong rate). If the line is 

left unconnected to anything, 600 bps 
is selected. If the line is connected to 
ground, 300 bps is selected. These 

DUCES TECUM 1/ 
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Bring Justice To Your Documents, Briefs, 
Pleadings and Contracts. 
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Creates Table of Authorities Cited 
Multiple Document Indexes 
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P.O. Box 6191 
Albany, CA 94706 
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LAWMATE is a Trademark of ORTHOCODE CORPORATION 
'Wordstar ,s a Trademark of MicroPro International 
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data -rate selections assume the use of 
a 6 -MHz (megahertz) crystal. 

Display Driver Interface 
The 16- character display module I 

chose for this project is not just a bare 
LCD but includes its own controller/ 
driver circuitry. The CY300 is speci- 
fically designed to work with 16 -char- 
acter LCDs driven by the Toshiba 
T3891 LCD -driver chip or its equiva- 
lent. Examples of such displays are 
the AND Model 1811 and the Epson 
MA- B955B. 

Electronically, the 16- character 5- 
by 7- dot -matrix display appears to 
the interface circuitry as 16 sets of 7 
rows (each row containing 5 data 
bits, 1 bit for each dot). The T3891 is 

designed to coordinate the reception 
of this row data with the information 
source and drive a dot -matrix LCD. 
Thirteen signals passing between the 
CY300 and the T3891 accomplish 
this. They are: 

Sync: synchronizes dot pattern be- 
tween T3891 and CY300 

ADx lines: 4 -bit character -position 
address from T3891 

Sx lines: 3 -bit row -position address 
from T3891 

Dx lines: 5 -bit row data from 
CY300 to T3891 

The dot -pattern control logic is 

synchronized to the display's clock 
signal using the Sync line, which in- 
dicates when the display is ready for 
the next dot pattern. The CY300 uses 
the row- and character- (column) ad- 
dress information from the display to 
generate the proper dot pattern, 
based on its internal character 
generator and the contents of the line 
buffer. 

When the T3891 begins its display 
sequence, it merely sets a character 
and row address of the specific dis- 
play point. The CY300 examines its 
display buffer and simply outputs the 
5 data bits that should go in that ad- 
dressed location. Using the T3891 
greatly simplifies the LCD interface. 

Circuit Cellar Handheld Terminal 
Figure 5 is a schematic diagram of 

the Circuit Cellar CY300 -based ter- 
minal (shown in photo 2 on page 62). 
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e are so sure you will like this keyboard we will give 
u 30 days of use to be sure. If you are not completely 
tlsfled return It for a full refund including freight. 

TO ORDER BY MAIL SEND: 
-quantity desired @ 5199 each. 
-your name and shipping address 
-daytime phone number 
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Figure 5: Schematic diagram of a single -line LCD computer terminal built around the CY300 and the AND 1811 display module. This 
style of RS -232C driver circuit was designed to use minimal ±5 -V power, so it's not guaranteed to work through a long cable to the 
host computer. 

With minor exceptions, it is config- 
ured much like the examples shown in 
the block diagrams presented earlier. 
It can function as a serially interfaced 
display or, if equipped with a parallel 
keyboard, as a full -duplex ASCII ter- 
minal. 

In assembling my prototype, I used 
an AND 1811 display and mounted 
all the rest of the components behind 
it (as shown in photo 2b). This 
specific form of prototype construc- 
tion was employed so that the fin- 
ished display could be plugged direct- 
ly into the RS -232C DB -25 connector 
on top of a Z8 -BASIC Microcom- 
puter. 

Normally, when I am connecting a 
TTL -level device to an RS -232C port, 
I would install level- converters such 
as the MC1488 driver and MC1489 
receiver in between. The dual - 
polarity (± 12 V) power required for 
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the driver could be derived from the 
Z8 board's power supply. However, 
the useful portability of the terminal 
would be suspect if it required you to 
either drag along an extension cord 
for AC power to a separate power 
supply or hook up three separate bat- 
tery cells. 

I pondered this impasse briefly 
and then decided to take advantage of 
a little -known part of the RS -232C 
signal specification. 

RS -232C signals have two defined 
states: marking and spacing. The 
marking state extends from -3 V to 
-15 V, and the spacing state extends 
from +3 V to +15 V. The transition 
region between is undefined. (See Ian 
Witten's article "Welcome to the 
Standards Jungle" on page 146 for 
more information on RS- 232C's idio- 
syncrasies.) 

Note that the defined regions of 

marking and spacing fall within the 
5 -V range that TTL parts can gener- 
ate. Especially for short cable lengths 
and at low data rates, RS -232C works 
just fine at these lower voltages. With 
that fact in mind, I designed this ter- 
minal to use as little power as possi- 
ble, drawing that power from a single 
+ 5 -V source. 

So that it could receive full -voltage 
RS -232C levels, I used a transistor 
level- converter on the input line. For 
output, an operational amplifier (op 
amp) is configured as a "rail -to- rail" 
saturation switch, with a -5 -V sup- 
ply provided by an Intersil ICL7660 
DC- to -DC- converter chip. This 
CMOS device converts +5 V to -5 
V at currents up to 15 mA. Using this 
combination of components, the RS- 
232C output level is generally about 
±4 V. 

The major advantage of this ap- 
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Photo 2: Close -up views of the LCD -terminal prototypes: front (2a), side (2b), and 
rear (2c). 

62 February 1983 © BYTE Publications Inc 

proach is that it uses only a single 
voltage with very low power con- 
sumption. The terminal circuit re- 
quires less than 15 mA (excluding 
power for the keyboard). Given the 
power -supply voltage tolerances of 
the components and the communica- 
tion line, the entire package could be 
powered by four 1.2 -V nickel - 
cadmium (NiCd) AA cells (providing 
a total potential of 4.8 V) or five 
1.5 -V alkaline cells (6 V total) driving 
a type -7805 regulator. 

Finally, while you might use this 
handheld terminal just for its display, 
a keyboard can be attached. The key- 
board should present 7 bits of ASCII 
data in parallel, with the data -ready 
condition signaled by a negative - 
going (high -to -low transition) strobe. 

There are two ways to 
correct typing errors: 
the first is to use the 

ASCII Rubout character; 
the second is to use the 
Control -A and Control -B 
characters, which move 

the cursor without 
modifying the display. 

Terminal -Mode Operation 
The Circuit Cellar Handheld LCD 

Terminal can replace a standard 
video terminal for simple BASIC - 
language programming on a com- 
puter such as the Z8 -BASIC Micro- 
computer. Using the keyboard, you 
can type statements into the CY300; 
these are immediately displayed on 
the LCD. The CY300 provides cursor 
editing to correct mistakes before you 
type the Return character. When 
Return is typed, the contents of the 
CY300's buffer (the current display 
on the LCD) are sent to the computer 
over the serial channel. If a computer 
response is called for, the computer 
sends the response over the serial in- 
put channel to the CY300, which then 
displays the response characters on 
the LCD. 

The normal operation of the Z8 
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NEC's new letter- quality printer 
gets personal with IBM. 

The SpinwriterM3550 lets the IBM PC 
get down to business. 
NEC's new Spinwriter letter -quality 
printer is the only one plug -compatible 
with the IBM Personal Computer. So you 
get the business applications you've been 
wishing for. Letter -quality output for 
word and data processing. Multi -language, 
scientific, and technical printing. Simple 
forms handling. Quiet operation. And the 
reliability of the industry's most popular 
printer line. 

NEC designed the new Spinwriter espe- 
cially for the IBM PC. It comes complete 
with documentation and training materials 
to fit your PC user's handbook. Just plug 
the Spinwriter in and your PC instantly 
becomes more versatile and flexible. 

More than 8 forms handlers and 
50 print thimbles boost PC versatility. 
NEC designed the Spinwriter's 8 modular 
forms handlers to accommodate a wide 
range of paper and document sizes and 
types. The easily mounted handlers let 
your computer print out the forms you 

We're Made 

need for data processing, word processing, 
graphics, accounting or other business 
applications. 

The Spinwriter's 50 print thimbles 
can more than triple your PC's usefulness. 
They come in both constant pitch and 
proportional- spaced fonts, plus in foreign 
language, technical and scientific versions. 
They snap in and out in seconds, and let 
you print up to 203 columns on 16 -inch 
paper. They each last for more than 30 
million impressions. 

This printer's special features make 
everything look better on paper. 
The Spinwriter's software- invoked 
features include automatic proportional 
spacing; bidirectional, bold and shadow 
printing; justification; centering; under- 
scoring; and sub /super scripting, all at 
speeds up to 350 words per minute. 
That big extra, Spinwriter reliability. 
Spinwriters have the industry's best 
mean -time -between -failure rating, in ex- 
cess of 3,000 hours. In terms of average 
personal computer usage, that's more 
than five years. 

The Spinwriter 3550 is available at 
ComputerLand stores, Sears Business 
Systems Centers and IBM Product 
Centers nationwide. 

NEC Information Systems, Inc. BE02831 
5 Militia Drive, Lexington, MA 02173 
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Spinwriter is a trademark of Nippon Electric Co., Ltd. 
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BASIC interpreter is as follows: upon 
power -up the interpreter sends a user - 
prompting character (a colon) to the 
console display to inform you that 
the system is ready for command 
entry. 

You can enter a command or state- 
ment at any time by typing ASCII 
characters into the CY300. The first 
input from the keyboard (over the 
parallel channel) will clear the liquid - 
crystal- display buffer and appear lef t- 
justified. 

The input line is terminated by a 
Return character. At the occurrence 
of the Return, the contents of the 
display buffer are transmitted to the 
computer over the serial channel, and 
then the display buffer is cleared. 

Editing Operations 
With the keyboard connected to 

the parallel interface on the CY300, 
you have the ability to correct typing 
mistakes before sending commands to 
the Z8 board (or other host com- 
puter). Note that you can no longer 
edit the command after the Return 
character is typed, but until then any 
corrections can be made. 

There are two ways to correct typ- 
ing errors. The first and probably 
more often employed way is to use the 
ASCII Rubout character. (On some 
keyboards this character may be pro- 
duced by a key labeled "Delete".) 
When the Rubout character is typed, 
the CY300 cursor moves one space to 
the left and replaces the character at 
that space with a blank. The cursor 
remains at this new position until 
another character is entered, allowing 
you to back up the cursor, remove 
what has been typed, and reenter the 
corrected text. Multiple Rubouts will 
continue moving the cursor to the 
left, removing any characters that 
were in the display, until the leftmost 
position is reached. 

The second way to correct typing 
mistakes uses the control characters 
that move the cursor without modify- 
ing the display. The Control -A char- 
acter moves the cursor one character 
position to the left, while the Control -B 

character moves the cursor one char- 
acter position to the right. The 
display is not modified as the cursor 
is moved. However, if you enter new 
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characters after moving the cursor, 
the new characters appear at the cur- 
rent cursor position, overwriting any 
characters that were there previously. 
This method of correction allows you 
to save typing if only a single charac- 
ter need be changed near the begin- 
ning of a line. Before typing the 
Return character, though, you must 
put the cursor back at the end of the 
input line, because the CY300 trans- 
mits only the characters from the 
beginning of the display until the 
character just before the current posi- 
tion of the cursor. 

In Conclusion 
I don't expect you to junk your 

video -display terminals after reading 
this article. Obviously, you'll need a 
24 by 80 (or similar size) screen for 
many purposes. But there are applica- 
tions for which a portable, battery- 
operated single -line display is more 
suitable than a large, full- feature ter- 
minal. The sophistication of the 
CY300 represents a major advance in 
LCD technology, and I'm sure many 
of you have applications ready for 
just such a device. 

Oh yes ... about my weather sta- 
tion. After moving the mountain to 
Mohammed I was a bit displeased to 
find that someone had accidentally 
unplugged the power to the weather 
instruments. Of course, the problem 
was not hard to remedy. And if 
anything like it ever happens again, 
I'll be ready with my Handheld LCD 
Terminal. 

Next Month: 
A new integrated circuit from 

Texas Instruments makes it easy to 
build a reliable low -speed modem. 

Editor's Note: Steve often refers to previous 
Circuit Cellar articles as reference material for 
each month's current article. Most of these past 
articles are available in reprint books from 
BYTE Books, McGraw -Hill Book Company, 
POB 400, Hightstown, NJ 08250. 

Ciarcia's Circuit Cellar, Volume I, covers ar- 
ticles that appeared in BYTE from September 
1977 through November 1978. Ciarcia's Circuit 
Cellar, Volume II, contains articles from 
December 1978 through June 1980. Ciarcia's 
Circuit Cellar, Volume III, contains articles 
that were published from July 1980 through 
December 1981. 

To receive a complete list of Ciarcia's 
Circuit Cellar project kits available from the 
Micromint. circle 100 on the reader service 
inquiry card at the back of the magazine 
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The following items are available from. 

Micro Projects Inc. 
POB 420 
South Windsor, CT 06074 

1. Cybernetic Micro Systems CY300 Dot - 
Matrix LCD Controller chip $65 

2. Intersil 1CL7660 DC -to -DC voltage 
converter chip $4 

For orders outside the continental United 
States, please add $5 for shipping. Connect- 
icut residents please add 71/2 percent sales 
tax. 

Sources of liquid -crystal displays are: 

AND Inc. 
770 Airport Blvd. 
Burlingame, CA 94010 
(415) 347 -9916 
TWX (910) 374 -2353 

and 

Epson America Inc. 
LCD Division 
23155 Kashiwa Court 
Torrance, CA 90505 
(213) 534 -0360 
Telex 182412 

The manufacturer of the CY300 LCD - 
controller integrated circuit is: 

Cybernetic Micro Systems 
445 -203 South Antonio Rd. 
Los Altos, CA 94022 
(415) 949 -0666 
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Westinghouse provides round - 
the -clock emergency breakdown 
service as well as normal main- 
tenance and repair of all types 
of electrical and mechanical equip- 
ment, regardless of manufacturer. 

From Motors to Transformers to Valves 

Westinghouse recommended a 

program of regular valve recondi- 
tioning to a petrochemical pro- 
ducer. As a result, valve 
replacement costs have been 
reduced 60 percent, valves oper- 
ate better than new, and delivery 
time is 90 percent shorter than 
lead time for new valves. 

Through a nationwide 
network of service facilities, 
Westinghouse repairs, rewinds 
or modernizes AC and DC 
motors and lifting magnets. 
Westinghouse can redesign, rerate, 

and modernize transformers of all 
configurations up to EHV classifi- 
cation, often in lead times shorter 
than needed to build new equip- 
ment. Heavy mechanical equip- 
ment such as compressors, 
rotors, crank shafts, forging 
presses and pump housings are 
also repaired or'restored. 

The most up -to -date, well -main- 
tained equipment can only func- 
tion most productively if people 
-workers and managers- under- 
stand how to get the most from it. 

Westinghouse has helped many 
customers integrate technical im- 
provements into their businesses 
by training their equipment opera- 
tors and supervisory staff. 

Technical Training 

Each year Westinghouse trains 
thousands of people, maintaining 
facilities for industries, utilities 
and transportation systems. 
Proven classroom and hands -on 
methods include techniques for 
troubleshooting and maintaining 
equipment at the highest 
possible availability, 
performance, and safety. 

Manager/ Worker Interface 

At Westinghouse we've installed 
over 1,500 Quality Circles involv- 
ing more than 15,000 people. 
We've also helped our customers 
apply these and other innovative 
approaches to manager /worker 
interface. These techniques have 
helped to ease transition, rein- 
force training, and improve mo- 
rale by creating a climate of 
"quality through involvement" 

We have taught managers in 
our customers' operations the lat- 
est in technical and organiza- 
tional development applications. 
These include Management De- 
velopment techniques to encour- 
age employes in joint problem 
solving via feedback training, su- 
pervisory skills training, team 
building, communications skills 
training and measurement, and 
evaluation programs. 
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800 - 245 -44741 

Take the first step 
to improved productivity: 
Call Westinghouse. 

Over 4,000 Westinghouse 
Service Specialists are 
ready to help you analyze 
your operations. 
Westinghouse Service Specialists have 

fast, economical routes to 
improve productivity for a broad range of 
businesses and industries. 

Backed by the complete technical, 
manufacturing, R &D and management 
resources of the Westinghouse Electric 
Corporation, they can help you identify 
ways that you, too, can get more and 4004 
higher quality production from your 
existing facilities. 

Whether you are modernizing an 
existing facility or building a new one, 
Westinghouse has the people, products, 
systems, and services that can help you 
increase productivity to improve your 
competitive edge. 

For more information: 
Call toll free: 800 -245 -4474. 
In Pennsylvania, call 800 -242 -2550. Or write: 
Westinghouse Building, Six Gateway Center, 
Department 10, Pittsburgh, PA 15222. 

PRODUCTIVITY: 
ASK WESTINGHOUSE 

I I 
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Now for Concurrent CP /M -86, Zenith Z100 & NEC APC 

VEDIT-THE CLEAR CHOICE 
FOR PROGRAMMING 

PLUS FEATURES FOR FAST, EFFICIENT WORD PROCESSING 
Increasing your productivity is what a 
good text editor is all about. VEDIT excels 
with a unique combination of powerful 
and easy to use editing features, 
customizability and complete hardware 
support. Compare VEDIT - you'll find 
everything you expect in a good editor 
plus many time saving features which 
only VEDIT offers. 

VEDIT fully utilizes all function keys, or 
configures to any keyboard layout you 
are familiar with. VEDIT has helpful aids 
such as directory display, and you won't 
loose text if you run out of disk space -you 
can delete files or change disks. 

Powerful TECO style command 
macros let you perform editing tasks you 
might otherwise not even attempt Nearly 
impossible tasks for other editors (such 
as translations or extensive search/ 
replace on many files), can be done 
automatically from a command file. 

For program development VEDIT 
surpasses any other editor - with more 

extensive file handling, powerful com- 
mand macro capability and special 
features for Pascal, PL/1, 'C', Cobol, 
Assembler and others. VEDIT reduces 
program editing time by 30% as 
compared to the best word processor. 

For word processing, VEDIT has word 
wrap, adjustable margins, paragraph 
reformatting, word and paragraph 
functions, simple printing and more. 

VEDIT supports practically every CRT 
terminal, video board, 8080, Z80 and 
8086 computer. We have been con- 
sistently first to support new computers. 
And we support you with any technical 
assistance you need. 

For the full story, purchase VEDIT risk 
free. Evaluate the 125 page manual - if 
you are not satisfied, return the package 
(disk unopened) for a courteous refund. 

Please specify your microcomputer, 
video board or the CRT terminal version, 
8080, Z80, or 8086 code, operating 
system and disk format 

VEDIT - Disk and Manual 
8080, Z80 or IBM PC $150 
CP /M- 86orMSDOS.... $195 
Manual only $18 

CP/M and MP/Mare rep.teed trademarks of POP Re.eedN Inc App4 Y. a nxpateed trademark 
of Apple Computer. Inc. MS-DOS and Sohcsd re trademarks of M,aofoft TRS-al) . a trademark 

of Tardy Corporatbn. IBM Y a trademark of tr.erraaonal Buvneaa Mac-tunes. 

Compare VEDITs features: 

True Full Screen Editing 
Edit files one disk in length 
Automatic Disk Buffering 
Compact and Fast 
Display of line and column # 
Set /Goto text markers 
'Undo' key to restore line 
Automatic Indent/Undent 
Adjustable Tab positions 
Repeat function key 
Text Move and Copy 
10 Scratchpad Buffers 
Load /Save buffers on disk 
Powerful command macros 
Directory display 
Edit additional (small) 

files simultaneously 
Insert another disk file 
Unlimited file handling 
Recovery from 'Full Disk' 
Change disks while editing 
Word Wrap, format paragraph 
Simple Printing 
Menu driven installation 
Startup command file 
Setup CRT function keys 
Support newest CRT terminals 
Support smart CRT functions 
Customizable keyboard layout 

CompuView 
PRODUCTS, MC. 

1955 Pauline Blvd., Suite 200 ° Ann Arbor, Michigan 48103 ° (313) 996 -1299 
Circle 117 on Inquiry card. 
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Introducing 
cEniC 

F--11 -1/ 

Megabyte 5.25" GENIE Winchester Drives 

I.B.M. APPLE. II PLUS RADIO SHACK 
5 MEGABYTES 

2295°° 
10 MEGABYTES 

$259500 

15 MEGABYTES 

$2895 °° 
20 MEGABYTES 

$3195 °° 

FEATURES 
Precision Manganese -zinc heads 
Average access time 77 ms. 
File sizes 5 -20 megabytes 
Power -on self test 
Built -in error detection and correc- 
tion 
System expandable to eight drives 
Comes complete with all necessary 
software and hardware 
No preventative maintenance 
required 
Built -in fan 
Operates 1101220 VAC 50 -60 Hz 

One year warranty 

Talk about user friendly 
Comprehensive system utilities 

package. 
Allows eight- character names 

to be assigned to virtual 
volumes. 
User can back -up to either 
our 5 + 5114 removable Car- 
tridge Drive or to diskettes. 
Mix & match different system 
file types on the same disk. 
System status screen 
messages. 
Up to 16 volumes on -line at a 

time. 

Excellence in Engineering 
Genie Drives were built with the user in mind. A 

design backed by many years of experience, the 
Genie Drive is everything a user ever wanted in a 

hard disk. We offer the ultimate in hard disk mass 
storage systems that money can buy. 

Manulacturer's suggested retail price. Includes all required components. 
IBM DOS Personal Computer is a registered trademark of IBM Corporation. 
Apple is a registered trademark of Apple Computer, Inc. 
Radio Shack is a registered trademark of Tandy Corporation. 
CP /M and CPIM.86 are registered trademarks of Digital Research. 

IBM 

Supports IBM - 
DOS, CP /M -86, 
PASCAL 

Ultra High 
Speed DMA 
data transfers 
Only uses one 
slot in your 
IBM -PC 
Allows you to 
run with up to 
four floppy 
disk drives 

APPLE II PLUS 

Available at 

Supports 
DOS 3.3, 
CP /M, and 
PASCAL 

Boot from 
Hard Disk 
Can assign 
Hard Disk vol- 
ume to any 
slot or drive 
number in the 
system 

RADIO SHACK 

available soon 

S -100 

available soon 

your local computer 

Ccnic COMPUTER CORPORATION 
31125 Via Colinas #908 Westlake Village, CA 91362 (213) 991 -6210 

Circle 182 on inquiry card. 

dealer 
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ntroducing 
TM 

CEfliE 
P.- I -`.'II_ 

.25" Removable GENIE Winchester Cartridge Drive 
IBM APPLE II PLUS RADIO SHACK S -100 

The Genie Cartridge Drive is a revolutionary new 10 Megabyte Hard Disk 
Drive that includes a 5 Megabyte removable Winchester catridge. The 

cartridge Drive system simply plugs into your computer, and includes all 
necessary software and hardware. Genie Drives are compat- 

ible with most popular software, 
and each cartridge replaces 

over 30 double- density 
floppy disks. 

FEATURES 
10 Megabytes of on-line storage. 
File sizes to 5 Megabytes. 
Power -on self -test. 
Easy back -ups in minutes. 
System expandable to eight drives. 
Built -in error detection and correction. 
No preventative maintenance required. 
Comes complete with all necessary software 

and hardware. 
MTBF 8000 Hours. 
Built -in fan. 
Operates 110/220 VAC 50-60 Hz. 
One year limited warranty. 

Only $399500 

tridge. Imagine, 5 Megabytes in the 
palm of your hand. These small Winchester cartridges 
are only .75 inches thick and 5.50 inches square. The 
disk itself is completely sealed from the outside and all 
its hazards by a sliding door that opens only once the 
cartridge is firmly seated inside the drive. Long term 
availability of this cartridge is assured by its adoption 
by several well known manufacturers including Dysan 
and Memorex, the world leaders in computer mass 
storage media. 

are. _ .;.;, usc'- friendly 
Comprehensive system utilities package. 
Allows eight- character names to be assigned to virtual 
volumes. 
User Can back -up to any Genie REMOVABLE Cartridge 
Drive, or to diskettes. Mix & Match different system file 
types on the same disk. 
System status screen messages. Up to 16 volumes on- 
line at a time. 

Manufacturer's suggested retail price. Includes all required components. 
Concurrent CP /M -86 is a registered trade mark of Digital Research. 
IBM Personal Computer is a registered trademark of IBM Corporation. 
Apple is a registered trademark of Apple Computer, Inc. 
Radio Shack is a registered trademark of Tandy Corporation. 
Dysan is a registered trademark of Dysan Corp. 

COMPUTER CORPORATION 
31125 Via Colinas #908 Westlake Village, CA 91362 (213) 991 -6210 

Circle 182 on in.ui card. 
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r ardware - eview 

Apple's Enhanced Computer, 
the Apple Ile 

It's like having an Apple II with all the extras built in. 

It all began in the summer of 1977 
at the West Coast Computer Faire. A 
fledgling computer company with an 
unusual name -Apple Computer - 
introduced a new hobby computer 
called the Apple II. The new Apple II 

was an impressive machine. It had 
BASIC in ROM (read -only memory), 
a built -in Teletype -style keyboard, 
high -resolution color graphics, and, 
once the new 16K -bit semiconductor 
memory devices became available, its 
memory could be expanded all the 
way up to 48K bytes. One of the first 
true home computers, it was com- 
pletely self- contained, needing only a 
TV set for a display and a common 
cassette recorder for data storage. 

Today, almost everyone is familiar 
with the Apple H. It can be found in 
homes, schools, laboratories, and 
businesses, and is being used in a 
wide variety of ways. During the past 
five years, an entire subindustry has 
sprung up around it that has, in turn, 
stimulated further Apple II sales. 

It had been obvious for a while at 
Apple Computer that a replacement 
for the Apple II was needed. The 
Teletype -style keyboard, uppercase 
only 40- column display, and the 

About the Author 
Rob Moore is a design engineering manager 

who also maintains a strong interest in 

FORTH, graphics, and computer music. 
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maximum of 64K bytes of memory 
were becoming limitations as the 
marketplace changed and software 
became more sophisticated. The 
design was getting old and tech- 
nology had changed enough to allow 
a redesign with significantly fewer 
parts. A new design could also ad- 
dress foreign requirements for special 
keyboards, displays, and video sig- 
nals better than the Apple II. Al- 
though the Apple II was a tremen- 
dous success, it was clearly time to 
design a successor. 

Enter the Apple lIe 
For about the same price as the 

Apple II, the Apple IIe (e for en- 
hanced) provides a variety of exciting 
new features and capabilities. Rather 
than start from scratch and design an 
entirely new machine, Apple Com- 
puter Inc. chose to make a very 
careful series of enhancements and 
improvements while keeping the 
flavor and style of the Apple II. 
Although completely redesigned in- 
ternally, the Apple IIe is clearly a 
member of the Apple II family. 

Even though it looks almost the 
same as the Apple II, the Apple IIe 
(see photo 1) gives you a great deal 
more for your money. The base - 
priced machine includes 64K bytes of 
memory (expandable to 128K bytes), 
Applesoft BASIC in ROM, a 63 -key 
keyboard that produces both upper- 

case and lowercase characters and has 
special- function keys, seven expan- 
sion slots for I/O (input /output) 
devices, and a video interface that 
can display 24 lines in a 40- column- 
wide format with both uppercase and 
lowercase characters (this can be easi- 
ly and inexpensively expanded to 80 
columns). In addition to the standard 
Apple II I/O expansion slots, the 
main circuit board also holds a 
special auxiliary connector that is 

used primarily for various video- and 
memory- expansion options. Along 
with Applesoft BASIC, the internal 
16K bytes of ROM hold an improved 
monitor, built -in self -test routines, 
extended memory- management rou- 
tines, and an 80- column firmware 
package with extended editing fea- 
tures that can be used with the 40- 
column display. 

The quality of the product is highly 

Design Credits 
Although it is impossible to give 

credit to all the people involved, three 
people deserve special mention. Peter 
Quinn, the POS Hardware Section 
Manager, was responsible for the team 
that designed the Apple Ile. Walt 
Broedner designed the Apple Ile hard- 
ware, including its two custom in- 
tegrated circuits. Rick Auricchio is 

Broedner's software counterpart -he 
modified the original Apple Il Plus 
firmware and added all the new code 
that is in the Apple Ile firmware. 

www.americanradiohistory.com

www.americanradiohistory.com


Photo 1: An Apple Ile system made up of the Apple Monitor III, the Apple Ile com- 
puter, and a Disk II 51/4-inch floppy -disk drive. 

Photo 2: The rear panel of the Apple Ile. Instead of the plastic slots found in the Apple 
II, the Apple Ile's metal back panel is designed to mount 9 -pin, 19 -pin, and 25 -pin 
D -type connectors in precut recesses, providing more reliable connections and reduced 
RF interference. The built -in game -paddle connector has also been changed to a 9 -pin 
D -type; however, the older -style connector is still available inside the case to accommo- 
date existing devices. 

evident. The case is rugged structural 
foam, the keyboard has a nice touch 
and dished keytops, and the back 
panel (see photo 2) has an array of 
openings that fit the 9 -pin, 19 -pin, 
and 25 -pin D -type connectors com- 
monly used for serial I/O devices. It 
appears obvious that the Apple IIe 
was designed from the ground up to 
meet the new FCC (Federal Commu- 
nications Commission) RFI (radio - 
frequency interference) regulations. 

The computer has a metal bottom 
pan, a metal back panel (rather than 
plastic as in the present model), and 
the removable cover is shielded with 
conductive paint and grounded with 
metal gaskets at the front and back 
edges. Some other nice touches in- 
clude: the "D" and "K" keys (the ones 
that the middle fingers of a touch - 
typist's hands fall on) have small 
bumps on their surfaces; the connec- 
tor openings on the back panel come 

with plastic caps to cover them if con- 
nectors aren't installed; the top cover 
has tabs in the rear to help lift it open, 
and screw holes to help keep it shut 
when desired (schools should like this 
feature). 

The Keyboard 
The keyboard is the most obvious 

difference between the Apple II and 
the Apple IIe. It is essentially an 
enhanced version of the Apple III's 
keyboard without the numeric pad; 
the keyboard on the Apple IIe (see 
photo 3) has 63 keys, while the Apple 
II has 53, and the layout is slightly 
different. Although the changes seem 
minor, they make the new keyboard 
significantly easier to use, especially 
in word -processing or screen -editing 
applications. 

One of the most significant changes 
is indicated only by the Caps Lock 
key. The Apple IIe keyboard pro- 
vides full uppercase and lowercase 
operation. When Caps Lock is 

latched down, however, it operates 
much like the original Apple II key- 
board and produces only uppercase 
characters. If the two solder pads on 
the main board labeled X6 are con- 
nected, programs can check to see if 

the Shift keys are pressed by reading 
the PB2 input in the game -paddle 
port. (This supports a common Apple 
II modification and many existing 
word -processing programs.) 

To correct a limitation of the old 
Apple II keyboard, the new keyboard 
can produce all 128 ASCII (American 
National Standard Code for Informa- 
tion Interchange) character codes. 
This was accomplished in the Apple 
IIe by adding some new character 
keys, along with Tab and Delete 
keys, to improve its word -processing 
capability. (The added keys, with dif- 
ferent keycaps, will be used in Euro- 
pean versions to provide an ISO [In- 
ternational Organization for Standar- 
dization] standard keyboard layout.) 

Two interesting additions are the 
Open -Apple and Solid -Apple keys, 
which are positioned one on each side 
of the space bar. If you press Control, 
Open -Apple, and Reset simulta- 
neously, the Apple IIe will write some 
arbitrary data into each page of mem- 
ory and then simulate a power -up 
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cold start. This eliminates the need to 
turn the Apple off and then on again 
to exit a protected program (a definite 
annoyance), but prevents people 
from making unauthorized copies of 
protected software. 

Pressing Reset while holding Con- 
trol and Solid -Apple invokes the 
built -in self -test software, which 
responds with "KERNEL OK" if the 
memory and circuitry pass the tests. 
Open -Apple and Solid -Apple may 
also be read individually and used as 
special -purpose keys by various pro- 
grams -they are internally connected 
to the game -paddle port inputs PBO 

and PB1. Other improvements in- 

elude a full set of cursor -control keys 
positioned to the right of the space 
bar, auto -repeat on all keys after a 

0.9- second delay, and a relocated 
Reset key. (The Reset key is placed 
apart from the main keyboard to 
keep it from being pressed accidental- 
ly. In addition, the Control key must 
be pressed simultaneously with the 
Reset key to have an effect; this 
behavior, standard on the Apple IIe, 
was an option on later models of the 
Apple II Plus.) 

Internally, the keyboard is com- 
pletely different from that on the Ap- 
ple II. The Apple IIe keyboard is a 
simple array of switches -the key- 

board -scanning circuitry has been 
moved to the main printed -circuit 
board, which also holds a special 
numeric pad connector. A ROM on 
the main board maps the keyboard - 
switch closures into the appropriate 
ASCII codes and can be changed to 
provide foreign or special keyboards. 
(Incidentally, the American version 
of the ROM is only half used. The 
other half holds a Dvorak keyboard 
map that can be accessed with a few 
jumpers and etch cuts.) For program- 
mers, the keyboard provides an addi- 
tional "Any key down" flag; it can 
be read by examining location C010 
hexadecimal. This will allow pro- 

At a Glance 
Product 
The Apple Ile computer 

Manufacturer 
Apple Computer Inc. 
20525 Mariani Ave. 
Cupertino, CA 95014 
(408) 996 -1010 

Components 
System Unit 

Size: width 15.2 inches (38.6 cm); depth 18 
inches (45.7 cm); height 4.5 inches (I 1.4 

cm) 
Power Required: 107 to 132 VAC, 60 Hz, 60 -80 watts 

maximum 
Processor: 1 -MHz 6502 8 -bit microprocessor 
Memory: 64K bytes of memory; 16K bytes of monitor 

in ROM (includes self -test, Applesoft BASIC, 
and 80- column routines) 

Standard: keyboard for text and data entry; internal 
and external video connectors; 1 -bit pro- 
grammable audible speaker; audio cassette 
recorder input and output connectors; seven 
I/O expansion slots to hold peripheral 
devices and interfaces; external game con- 
trol connector with four analog inputs and 
three TTL or switch inputs (similar internal 
connector includes three TTL -level outputs) 

Video Display: Two Uppercase /lowercase Text Modes 
24v by 40h standard 
24v by 80h optional 
*character set stored in ROM 
Two Standard Graphics Modes 
40h by 48v sixteen -color graphics 

(40 by 40 with four text lines) 
280h by 192v bit- mapped array with 

half -dot -shift logic (280 by 160 with four 
text lines) -with appropriate software this 
can provide: 
560 by 192 monochrome graphics with 
some limitations 
280 by 192 monochrome graphics 
140 by 192 six -color graphics with some 
limitations 
140 by 192 four -color graphics 

Video Outputs: Both outputs provide NTSC -compatible 
video, negative sync, 2 -V peak -to -peak 

Keyboard: 

Disk Drives: 

63 keys for text and data entry; N -key 
rollover; auto-repeat on all keys (I 5 Hz) after 
0.9 seconds; four cursor -control keys; Caps 
Lock; two special- function keys; keyboard 
allows input of all 128 ASCII characters 
System supports up to six 140K -byte 
5A -inch floppy -disk drives; data is stored 
using Apple Computer's 6/8 GCR (group - 
coded- recording) encoding 

Operating System 
Apple's DOS 3.3 single -user, single -task, program- driven operating 
system provides multiple file types, random -access and sequential 
text files, random disk allocation, individual file protection, and 
slot -based I/O 

Options 
Standard options include 80- column text card; extended 
80- column text card with 64K bytes of additional bank -switched 
memory; Apple Disk II floppy -disk drives and controllers 

Available Software 
Includes almost all existing Apple II software. New software 
includes Applewriter Ile word processor (Sl 95) and Ouickfile Ile 

database system (S 100) 

Hardware Prices 
Apple Ile main unit 51395 
Apple Ile system with main unit, Disk II and controller, 

Monitor III, monitor stand, and 80- column text card 51995 
Apple Monitor Ill (green screen) 5249 
Apple Disk II (with controller /without controller) (5545/5395) 
80-Column Cards 

(standard /Extended card with 64 K memory) (5125/5295) 

Optional Documentation 
Apple Ile Owner's Manual S20* 
Applesoft Reference Manual (two volumes) 530 
Applesoft Tutorial S25 
Applesoft package (both books plus disk of software) 550 
BASIC Programming Manual (Integer BASIC) S 7 

The DOS Manual (DOS 3.3) 510* ** 
DOS Programmer's Manual (available March, 1983) n/a 
DOS User's Manual with Tutorial (March, 1983) n/a 
Apple Ile Reference Manual S30 
Apple Ile 80- Column Text Card Manual 520* 
Apple Ile Extended 80- Column Text Card Supplement S 15 * 

* included with associated Apple product, available optionally 
** one -page errata sheet available free from dealers 
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LAST NIGHT WE EXCHANGED LETTERS WITH 
MOM,THEN HAD A PARTY FOR 

ELEVEN PEOPLE IN NINE DIFFERENT SPATES 
AND ONLY HAD TO WASH ONE GLASS... 

That's CompuServe, The 
Personal Communications 
Network For Every Computer 
Owner 

And it doesn't matter what kind 
of computer you own. You'll use 
CompuServe's Electronic Mail system 
(we call it Email') to compose, edit and 
send letters to friends or business 
associates. The system delivers any 
number of messages to other users 
anywhere in North America. 

Circle 93 on Inquiry card. 

CompuServe's multi- channel CB 
simulator brings distant friends together 
and gets new friendships started. You 
can even use a scrambler if you have a 
secret you don't want to share. Special 
interest groups meet regularly to trade 
information on hardware, software and 
hobbies from photography to cooking 
and you can sell, swap and post personal 
notices on the bulletin board. 

There's all this and much more 
on the CompuServe Information Service. 
All you need is a computer, a modem, 

and CompuServe. CompuServe connects 
with almost any type or brand of 
personal computer or terminal and 
many communicating word processors. 
To receive an illustrated guide to 
CompuServe and learn how you can 
subscribe, contact or call: 

CompuServe 
Information Service Division, P.O. Box 20212 
5000 Arlington Centre Blvd., Columbus, OH 43220 

800-848 -8990 
In Ohio call 614 -457 -8650 

An H&R Block Company 
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Photo 3: The Apple Ile keyboard. With uppercase and lowercase characters, N -key roll- 
over, auto- repeat on all keys, and special -function keys, it provides a mix of functions 
found on both typewriter -style and computer keyboards. Unfortunately, the left -arrow 
key is inconveniently placed for its use as a backspace key while using BASIC. The 
special Open -Apple and Solid -Apple keys are used to invoke the self -test routines, 
simulate a power -up cold start, and may be read as paddle push buttons O and 1. 

This is combined uppercase and Iowe 

case output on the Apple IIe 

(4a) 

This is an example of uppercase and lowercase letter. 

;f the Apple lle 

(4b) 

Photo 4: The Apple Ile video display. Photo 4a is an example of the 40- column text dis- 
play showing both uppercase and lowercase characters available. Photo 4b shows the 
Apple Ile 80- column display. The plus sign within the cursor shows that you are in 

Escape mode, which provides expanded editing and cursor -control functions. 
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grams to provide their own auto - 
repeat or special pause functions, 
overriding the auto -repeat built into 
the keyboard. 

Text -Display Modes 
The standard Apple IIe displays 24 

rows of 40 characters (see photo 4a). 
It provides normal (white on black) 
and inverse -video (black on white) 
modes for all characters, and a flash- 
ing mode for the uppercase characters 
and special symbols. If you try to dis- 
play a lowercase character in flashing 
mode, the display shows a flashing 
special character instead. Although 
this may seem strange, it emulates 
exactly what is displayed by Apple Its 
that have been modified with added 
lowercase adapters, and is done this 
way for compatibility with those 
machines. The Apple IIe also pro- 
vides an alternate character set where 
there are only two modes -normal 
and inverse -but the characters are 
always displayed correctly. 

Although the ability to display 
both uppercase and lowercase char- 
acters is a definite improvement, I 

suspect that few users will stay with 
the 40- column display. The two 80- 
column options are just too useful - 
and too inexpensive -to be ignored. 

The 80- Column Display Options 
To accommodate users who need a 

display wider than 40 columns, the 
Apple IIe offers two 80- column op- 
tion cards: the 80- column text card 
and the extended memory 80- column 
card, which includes 64K bytes of ad- 
ditional memory. Either of these 
cards can be plugged into the aux- 
iliary connector, and they are both 
just memory cards. Photo 4b shows 
an example of the 80- column text 
display. 

The actual 80- column display cir- 
cuitry and firmware are already built 
into the Apple IIe. In fact, by setting 
the appropriate soft switches, you 
can see an 80 -column display on any 
Apple lie -every character in the 
normal 40 -column display will be dis- 
played twice. Both of the 80- column 
cards (see photo 5) provide the addi- 
tional display memory required for 
80 -column operation; however, the 
80- column text card is inexpensive 
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Performance Breakthrough... 

... the CYBERDRIVETMfor the IBM Personal Computer 
13.5 or 27 million bytes of disk capacity in a single cabinet with 

an integrated mini -cartridge tape for secure data backup. 
Setting an exciting new microcomputer standard, the 

CYBERDRIVE' combines a full package of features. 
It offers new, higher performance levels, with an inte- 

grated business-oriented backup device. 
As the CYBERDRIVE is made available for other systems, 

media transfer is assured regardless of the host hardware or 
Operating System. 

The CYBERDRIVE slashes the seek time dramatic - 
ally-e.g. the usual 5 Megabyte stepper -motor Winchester 
disk offers average seek time typically in the range of 100 to 
200 milliseconds (incl. head settling). 

With the CYBERDRIVE, the average seek time across 
more than five times as much data is only 33 milliseconds 
(incl. head settling). 

This basic speed, coupled with disk cache buffering and 
a peak transfer rate of 1 million bytes per second, make the 
CYBERDRIVE a performance champ! 

The integrated mini -cartridge tapes used for backup of 
data allow dumping of (for example) 10 million bytes of data 
in about 10 minutes ... much faster than other tape or floppy 
disk backup techniques. Hardware read -after -write error 
checking is incorporated in the tape device. 

© Copyright 1962 by Cybernetics Inc. All rights reserved. 
Prices and specifications subject to change without notice. 

...And don't fail to ask about our superb lineup of serious 
business software (also offered in CYBERDRIVE format) 
including: 

RM/COBOL' compiler -the micro industry standard. 
MBSI3 RM /COBOL general business applications (derived 

from MCBA4 minicomputer packages)... thousands 
in use... money back guarantee... source program 
license. 

CRT!' from Cybernetics (COBOL Reprogramming Tool!) - 
Program generator for RM/COBOL to ease pro- 
gram development and maintenance . . . an 

alternative to a Data Base System. 
CBASIC26 & CBASIC866 compilers... for aficionados of a 

useful BASIC. 

The software is available on a variety of industry- standard 
Operating Systems including CP /M° -MP /M' (both -80 & -86), 
OASIS °, PCDOS, and UNIX'. Inquire for specific details and 
prices. 

Trademarks of: 
Cyo«tetcs. Inc 2 Pg«n 6cF«ta,C Cao l Ycto Busmen, Sonw «e O. 
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S °KS+. ep+«cn me 6 P44444 Own Systems inc 7 Bsm Lahr toes 

8041 NEWMAN AVE., SUITE 208 
HUNTINGTON BEACH, CA 92647 

714/848 -1922 
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Photo 5: The Apple Ile 80- column text card (bottom) and extended memory 80- column 
card (top). The 80- column text card provides an additional 1K -byte text /low -resolution 
graphics display page, while the extended memory 80- column card duplicates the entire 
Apple Ile 64K -byte address space. 
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Photo 6: Apple Ile graphics. See the text for a full explanation of the modes available. 

because it is simply a 1K -byte mem- 
ory card. 

The extra (separate) display mem- 
ory is needed because the 80 -column 
circuitry displays twice as many char- 
acters in the same period of time as 
the 40 -column circuitry. This doubles 
the rate at which the display accesses 
memory; if the Apple's main memory 
was used, this wouldn't allow the 
processor any memory cycles. The 
designers found an ingenious solution 
to this dilemma. The Apple Ile's dis- 
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play always accesses memory at the 
40 -column rate, allowing the pro- 
cessor all the memory cycles needed. 
When in 80 -column mode, however, 
the display circuitry reads both the 
main memory and auxiliary display 
memory simultaneously, saving the 
character that is read from the aux- 
iliary memory and displaying it after 
the character read from the main 
memory. This allows the display to 
operate twice as fast but doesn't af- 
fect the operation of the processor. 

One of the nicest things about the 
Apple Ile 80 -column option is that it 

is compatible with all other Apple Ile 
display modes. In the old Apple II, 
people often used two monitors with 
80 -column cards -one for the 80 -col- 
umn display and one for 40- column 
text and graphics- because the avail- 
able 80 -column cards had separate 
video outputs for the 80 -column text. 

The 80- Column Firmware 
The 80- column routines built into 

the Apple IIe ROMs provide a num- 
ber of advanced cursor -control and 
editing features. One of the most 
interesting is the lowercase restrict 
mode. If you type a Control -R when 
the 80 -column firmware is active, the 
keyboard input is restricted to upper- 
case only (just as if Caps Lock was 
pressed) unless you are between 
quotes. This mode is handy because 
Applesoft BASIC and DOS 3.3 won't 
accept lowercase commands -it locks 
you into uppercase except when typ- 
ing in BASIC string constants (which 
can accept lowercase). 

To maximize its compatibility with 
existing software, the Apple IIe 
80 -column firmware emulates an 80- 
column card installed in I/O slot 3 
(the standard location). If one of the 
two 80 -column option cards is in- 
stalled, typing PR #3 will activate the 
internal 80 -column routines and dis- 
able any firmware installed in slot 3. 
Once activated, the 80- column firm- 
ware and its extended editing features 
can be used in either 40 -column or 
80 -column mode. In fact, by setting 
one of the soft switches, you can use 
the 80 -column firmware even if you 
don't have the 80- column card in- 
stalled. 

To help you keep track of which 
display software is active, the Apple 
IIe displays three different types of 
cursors. A small checkerboard cursor 
indicates that the 80- column firm- 
ware is inactive. A larger block cur- 
sor is displayed when the firmware is 
on, and a + (plus sign) within the 
block indicates that the firmware is in 
"Escape mode" and is waiting for 
another keystroke, which will be in- 
terpreted as a cursor -movement com- 
mand. 

The 80 -column software is also 
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+ + + 

No Waiting For Software. 
Now that the Soge II has sparked the 16 -bit super - 

micro revolution, you might wonder when software 
will become available. 

The answer is now, because the Sage II's 
p- System operating system accommodates 
vast libraries of programs already produced 
for 8 -bit machines. 

What's more, this exciting micro has fired the 
imagination of programmers who are busy devel- 
oping new software to take full advantage of its 
performance capabilities. 

No Wait States. 
The Soge II is based on the incredible 68000 

processor. 
One advantage is the total elimination of mem- 

ory access wait states so that interaction between 
the processor, RAM and disk drives is speeded up. 

If you've been blaming your floppy for tardiness, 
consider this: The Sage II loads a 20K program in 
about a second -from its 51/4" floppy. 

The Specs You've Doan Waiting For. 
8 Mhz 68000 up to V2 Mb on board RAM 24- 

bit bus addresses up to16 Mb one or two built -in 
5'/4" floppy drives -320K to1.3 Mb RS -232C ports 

Parallel port IEEE -488 interface Call or write for 
full specifications. 

No Waiting Until You Can Afford It. 
A Sage II with one disk drive and 128K on board 

RAM is priced at just $3,600. 
it represents more computing power for the 

money than ever before. 

ir 111- 

No Waiting For Delivery. 
Our assembly, testing, and shipping depart- 

ments are currently achieving o 4 day turnaround 
time on incoming orders. Order direct or through 
your dealer. 

A Free P- System For Those 
Who Don't Wait. 

The p- System operating system and Pascal, 
FORTRAN 77 and BASIC compilers which alone 
lists for $1,475, we're now including free with the 
Sage II. 

So see your dealer or give us a call. We'll be wait- 
ing to hear from you. 

35 North Edison Way, Suite 4, Reno, Nevada 
89502, (702) 322 -6868. 

SE 
COMPUTER TECHNOLOGY 
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compatible with other languages. If 

you have Apple's Pascal 1.1 or one of 
the Apple II CP /M systems, these 
both can load in 80- column mode and 
operate correctly without any addi- 
tional patches or modifications. 

Graphics 
Like the Apple II, the Apple IIe 

offers two standard graphics modes. 
The low- resolution mode produces 
16 -color graphics, with either 40 by 
48 pixels (picture elements) or 40 by 
40 pixels and four lines of text. The 
standard high -resolution mode pro- 
vides a 280 by 192 bit -mapped pixel 
array with half -dot -shift logic (see 
photo 6). Depending upon the soft- 
ware used, this mode can be used to 
provide limited 560 by 192 mono- 
chrome graphics, 280 by 192 mono- 
chrome graphics with no limitations, 
140 by 192 six -color graphics with 
limitations, or 140 by 192 four -color 
graphics. (The vertical dimension is 

reduced to 160 pixels if you want four 
lines of text at the bottom.) 

The 80- column options are the keys 

to the new Apple IIe graphics fea- 
tures. With the proper software, the 
Apple IIe can provide double- density 
graphics in both low- resolution and 
high -resolution modes. Either of the 
80- column cards will support the 
double- density low- resolution graph- 
ics, but you will need the extended 
memory 80- column card if you want 
to use the double- density high- resolu- 
tion mode, which can also provide 
140 by 192 graphics with 16 colors! 
At the time this article was written 
(November 1982), no software was 
available to support these new graph- 
ics modes; however, it will un- 
doubtedly be available soon, either 
from commercial vendors or user's 
groups. 

The double- density graphics modes 
are provided by the 80- column dis- 
play circuitry. Instead of simply dis- 
playing bytes sequentially from the 
main memory, it displays bytes alter- 
nately from the main memory and the 
auxiliary memory, at twice the nor- 
mal rate. Although this capability 
was designed to provide an 80 -col- 

umn text display, the designers soon 
realized that it could also be used to 
provide additional graphics modes. 

Use of the double- density graphics 
has three requirements. First, you 
need a Revision "B" main circuit 
board; this will probably be the only 
type shipped after the first month of 
production. Second, you must con- 
nect two pins on your 80- column 
card; this is explained in the Apple Ile 
Reference Manual. Third, you must 
turn on the AN3 output to the game - 
paddle connector; this can be used to 
switch between normal and double - 
density mode. (Unfortunately, the 
Apple IIe sent to BYTE for review had 
a Revision "A" main board. Thus, 
there is no photo of the new graphics 
modes included with this article.) 

Inside the Box 
The most significant differences be- 

tween the Apple II and the Apple IIe 
are internal. The main printed -circuit 
board has been totally redesigned and 
incorporates many new features and 
options unavailable in the Apple II. 

It's not Magic, it's NEC. 
NEC distributors 
pull miracles out of 
a thimble. 

NEC Spinwriters." their supernatural reliability 
Ind versatility hove made them the world's most 

popular letter quality printers. here are some of the 
I iracles they can perlorrn for you. 

the Spinwriters' rapidly growing catalog of print 
thimbles give you incredible versatility. One NEC 
thimble can print in 35 different languages. Another 
has complete technical and mathematical symbols. 
Another a lull scientific symbol font. The thimbles 
snap in and out in seconds. And they each last for 
more than 30 million impressions. 

Of all printer companies, only NEC designs and 
manufactures its own comprehensive family of 
forms handlers. We've got eight of them, enough to 
handle any form you can conjure up. They're all user - 
changeable, too. 

Spinwriters have remarkable reliability, more 
than two years between failures in normal usage. 
And they need no preventive maintenance or 

routine lubrication. Ever. With only 3 major 
spares, mean time to repair is only 
15 minutes. 

The NEC Spinwriters. Reliable, quiet, 
compact, flexible and easy to use. 
For more information on NEC Spin - 

writers, or to find out how to become 
an NEC distributor yourself, contact the 
authorized NEC distributor nearest you. 

Pk/1'V 
NEC Information Systems. Inc. 
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The power supply is unchanged, but 
there are now seven I/O expansion 
slots instead of the eight found in the 
Apple II. Part of the Apple IIe mem- 
ory emulates a 16K -byte RAM (ran- 
dom- access read /write memory) card 
(commonly installed in Apple IIs), 
and the card's former location, I/O 
slot 0, is no longer present. 

The most obvious change is a re- 
duction in the number of ICs (inte- 
grated circuits). Where an Apple II 

with a keyboard enhancer, a 16K- 
byte memory card, and an 80- column 
card included about 120 ICs, the 
Apple IIe provides the same features 
with just 31 ICs. A large part of this 
reduction is due to the use of 64K -bit 
dynamic memories, rather than 16K- 
bit ones. The entire 64K -byte mem- 
ory of the Apple IIe occupies just 8 

ICs. 
Another significant reduction in IC 

count is provided by two custom - 
designed MOS (metal -oxide semicon- 
ductor) ICs -the IOU (input /output 
unit) and MMU (memory- manage- 
ment unit) -that manage memory 

Photo 7: The Apple Ile engineering prototype wire -wrap boards. The custom MOS IOU 
and MMU ICs are emulated with discrete logic on the board to the left, while the Apple 
Ile main board prototype is on the right. 

and I/O decoding and provide many 
of the new internal features. Photo 7 
shows the engineering breadboard of 
the Apple IIe main board and a sec- 
ond board that emulates the IOU and 

MMU with standard 7400 -series ICs, 
so that the designs could be complete- 
ly tested before committing them to 
silicon. The IOU and MMU emula- 
tions required about 50 and 60 ICs 
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Micro Business World 
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(213) 996-2252 

RC Data, Inc. 
San Jose, CA 
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(415) 676-5757 

Terminal Rentals, Inc. 
Tustin. CA 
(714) 832 -2414 
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San Jose, CA 
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United States Data Systems 
San Mateo, CA 
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San Marcos, CA 
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Waybern Corp. 
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Western Microtechnoiogy 
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(408) 725-1662 
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Acorn Data Products 
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Data Design 6 Development 
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Hall -Mark Electronics Corp. 
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Orlando, FL 

(305) 425-5505 

W.A. Brown Instrumente, Inc. 
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(305) 776-4800 
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(305) 723 -0766 
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Tampa, FL 

(813) 985 -0394 

Cain 6 Buitman, Inc. 
Jacksonville. FL 

(904) 356 -4812 

Hell -Mark Electronics Corp. 
Fort Lauderdale. FL 

(305) 971-9280 

Hall -Mark Electronics Corp. 
Orlando. FL 

(305) 855-4020 

Hall-Mark Electronics Corp. 
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(813) 576 -8691 
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W.A. Brown Instruments, Inc. 
Atlanta. GA 
(404) 455 -1035 

Digital Solutions, Inc. 
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(404) 955 -4488 

Hall-Mark Electronics Corp. 
Norcross. GA 
(404) 447-8000 
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Gray Associates 
Kailua, HI 

(808) 261 -3751 
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Dytec /Central, Inc. 
Arlington Heights. IL 

(312) 394 -3380 

Hall -Mark Electronics Corp. 
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Photo 8: The Apple Ile main circuit board. The 31 ICs on this board replace the 120 ICs 

found in a standard Apple II, including a memory card, 80- column card, and keyboard 
enhancer, as well as providing a number of new features not available in the Apple II. 

respectively. In the final board 
(shown in photo 8), these 110 ICs are 
replaced with just two components. 

Working together, the IOU and 
MMU generate all memory- address- 

ing and I/O-decoding signals. The 
MMU is primarily responsible for 
supporting the 6502 processor. It ac- 
cepts addresses from the processor, 
does any necessary memory-bank 

switching, and converts the address 
to the multiplexed form required by 
the dynamic memories. The IOU pro- 
vides similar functions for the video 
display. It also includes the video - 
timing logic, keyboard control, and 
other miscellaneous functions. To 
support foreign versions of the Apple 
IIe, the IOU includes video circuitry 
to provide both the American - 
standard NTSC (National Television 
System Committee) signals and 
European- standard PAL signals. The 
IOU ICs are customized during 
assembly by the manufacturer by 
connecting the internal bonding wires 
to the appropriate set of pads on the 
IC chip inside the package. 

The Auxiliary Connector 
Although I/O slot 0 is no longer 

present, a new "auxiliary connector" 
can be used in a variety of ways. In 
the factory, the auxiliary connector is 

used to connect special test equip- 
ment to the Apple IIe. With this 
equipment and the signals available 
at the auxiliary connector, problems 
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can be localized to one or two ICs. 
Once in the customer's hands, the 

auxiliary connector is used to hold 
various video and memory options. 
Its set of signals provides access to a 
number of areas in the Apple IIe and 
can, in fact, be used to totally disable 
the internal video -generation cir- 
cuitry, so that an alternate video gen- 
erator can be installed. Currently, the 
only options supplied by Apple Com- 
puter Inc. for the auxiliary slot are the 
two 80- column cards. However, other 
devices should soon be available from 
Apple and other manufacturers. 

The Extended Memory 
80- Column Card 

Besides an 80- column display, the 
extended memory 80- column card 
provides an additional 64K bytes of 
memory. Rather than switching 
blocks of auxiliary memory into a 
fixed address range, the designers 
chose to replicate the entire 64K -byte 
addressing space on the auxiliary 
card and provide a series of soft 
switches that enable either the main 

memory or auxiliary memory in 
various address ranges. The docu- 
mentation points out that "even 
though an Apple IIe with an extended 
memory 80 -column card has a total 
of 128K bytes of programmable mem- 
ory in it, it is not appropriate to call it 
a 128K -byte system. Rather, there are 
64K bytes of auxiliary memory that 
can be swapped for main memory 
under program control." 

To help programmers use the aux- 
iliary memory, the Apple IIe 80 -col- 
umn firmware provides two special 
routines: AUXMOVE and XFER. Us- 
ing these two routines, you can store 
and retrieve data in the auxiliary 
memory or transfer control to a pro- 
gram that resides there. 

AUXMOVE is used to copy data 
from main memory to auxiliary mem- 
ory or vice versa. You simply store 
the data's starting address, ending ad- 
dress, and destination address in 
memory locations; set or clear the 
processor's carry flag to indicate 
direction; and call AUXMOVE. XFER 
is used in a similar fashion in order to 

jump from programs in main memory 
to others in auxiliary memory (or vice 
versa). XFER may also be used to 
switch stacks and zero pages as you 
transfer from one section of memory 
to the other. 

These two routines, and the aux- 
iliary memory, open up some inter- 
esting possibilities. It appears to be 
possible, for example, to have an en- 
tire Pascal system residing in main 
memory, while a DOS 3.3 /BASIC 
system is in auxiliary memory, and be 
able to transfer control between the 
two systems at will. 

Soft Switches 
To support the auxiliary memory 

and 80 -column display software, the 
Apple IIe provides a number of new 
soft switches and adds a few new fea- 
tures to the old ones. (A soft switch, 
in an Apple II or Apple IIe, is a 
memory location that can be accessed 
to cause some hardware change to 
take place.) 

Existing soft switches in the Apple 
II were used to select various video 
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(412) 8112.2953 

SOUTH CAROUNA 

W.A. Draw hstraoeale, Inc 
Columbia, SC 
(803) 799 -8070 

TENNESSEE 

W.A. Saw issineaata, lac 

(615)462 -5761 

TEXAS 

Data Applications 
Addison. 1 

(214)931.1100 
Dota Application 
Houston, TX 
(713) 688 -8413 

Dao Application 
San kftmo. TX 

(512) 732-7176 

DAB Data Sydow. 
Piano, TX 

1214) 422 -7910 

DAP Dota Systems 
Houston, TX 
1713) 463-7561 
Mill -Mat Electronics Corp. 
Dallas, TX 

(214) 343-5000 

Mill -MM Electronics Corp 
Austin. TX 
(517) 258 -8848 

NaN -MM Batroala Corp. 
Houston, TX 
(713) 781 -6100 

SoaDaa Mao Olartbeton 

(214) 
Irving, 

5588 -6636 

UTAH 

Aeon Data Products 
Sait Lake City UT 
(901) 973-7958 

11A14 
Moe Asso la -- 
(703) 87111W 

WI COMB 
Nall-Marti ENehala 
Oak Creek. WI 
(414) 751 -3000 

NEC Information Systems, Inc. 
Circle 296 on inquiry card 
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(la) 

APPLE II MAIN MEMORY 

RAM CARD AREA 

HEXADECIMAL 
ADDRESS 

FFFF 

F000 

E000 

D000 

CFFF 

12K 

4K 
BANK 1 

4K 
BANK 2 

1/0 AREA 

F800 

ROMS 

MONITOR 

APPLESOFT 
BASIC 

ROMS 

C800 

C600 

C400 

C200 

C080 
C000 

2K 
SHARED I/O 
MEMORY 
SPACE 

80- COLUMN 
ROUTINES 

SELF -TEST 
ROUTINES 

80- COLUMN 
CODE 

SELF -TEST 
ROUTINES 

SLOT 7 

SLOT 6 

SLOT 5 

SLOT 4 

SLOT 3 

SLOT 2 

SLOT 1 

INTERNAL 
I/O 

. 

- 

H 

EXTENDED BO-COLUMN 
TEXT CARD AUXILIARY 
MEMORY 

RAM CARD AREA 

12K 

4K 
BANK X1 

4K 
BANK X2 

Figure 1: Apple Ile memory maps. Within the Apple lle's main memory, ROM can be 

switched to replace RAM in various address ranges. When the extended 80- column text 
card is used, it adds 64K bytes of switched memory. Areas of RAM and ROM that can be 
switched are indicated with arrows. In the 80- column text and double -wide graphics 
modes, the computer's main memory and the auxiliary memory on the card are accessed 
simultaneously to double the display density. Figure la (above) shows the language - 
card RAM and I/O areas, while figure lb (on page 82) shows the main RAM and 
display areas of memory. The 80- column text card includes the alternate text page xl 
only. 

modes and control the internal I/O 
devices (keyboard, game paddles, 
speaker port, and cassette port). If a 
16K -byte memory card was added, it 
included additional switches to dis- 
able the card or to enable areas on the 
card as read -only or read -write 
memory. When using the switches, 
however, the programmer had to 
keep track of them. There was no 
way to read them back. 

The Apple IIe makes many of the 
existing soft switches, and all the new 
ones, readable. Specifically, you can 
read back the states of the video - 
mode switches, the 16K -byte mem- 
ory-card -area switches, and all the 
new auxiliary-memory switches by 
examining locations between hexa- 
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decimal CO10 and COIF. To help pro- 
vide better graphics animation, you 
can also read the "vertical blanking" 
from the video display, thus allowing 
you to change the contents of 
memory while it is not being used to 
create the video display. 

The auxiliary memory is supported 
by several new switches that change 
the display from main to auxiliary 
memory, enable display areas in both 
memories at once for 80- column text 
or double -density graphics, and con- 
trol reads and writes to the auxiliary 
memory. Other switches allow you to 
overlay portions of the I/O -slot 
memory space with the internal ROM 
80 -column firmware or self -test rou- 
tines, and select either the standard or 

alternate display character sets. 
(Figures la and lb provide memory- 
switching maps for the Apple Ile.) 

Apple II Compatibility 
One of the major concerns during 

the design of the Apple IIe was its 
level of compatibility with the Apple 
II. Literally thousands of programs 
are written for the Apple II, and 
numerous hardware products are de- 
signed to plug into Apple II I/O slots. 
User surveys had shown that the 
volume of available software was a 
prime consideration among pur- 
chasers. It was therefore obvious that 
the new machine had to be compati- 
ble with virtually all existing Apple II 
hardware and software products, 
while still including the desired new 
features and design improvements. 

The designers succeeded admir- 
ably. The Apple IIe is physically a 
complete redesign; logically, how- 
ever, it is compatible with almost all 
existing Apple II software and hard- 
ware add -ons. This goal was not met 
simply -more than 150 software 
products and numerous peripheral 
devices were tested for compatibility 
during the Apple IIe development 
process. 

Unfortunately, a few Apple II- 
based products from other manufac- 
turers won't work properly in an 
Apple lie -primarily because their 
designers did not follow Apple's in- 
terface guidelines. In general, acces- 
sory cards that occupy one of the I/O 
slots and do not connect directly to 
an IC socket will operate correctly. 
Others that connect directly to the 
main circuit board or to the keyboard 
will not be compatible without 
redesign. 

Examples of cards that will work in 
an Apple IIe include 80 -column cards, 
serial and parallel interfaces, graphics 
tablets, disk controllers, and memory 
cards that do not connect to an IC 
socket. To maximize compatibility, 
Apple II -style video- and game - 
paddle connectors are provided inside 
the case, even though the new -style 
connectors are now on the back 
panel. This allows existing video 
switches, joysticks, and game con- 
trols to be used with the Apple Ile 
(although they may cause excessive 
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Beyond 
DBMS N_ 
Eventually microcomputers 
will all use programmer -less 
information management systems 
like INFORMA X° The next generation 
in software. The first in multi -user. 
Your microcomputer, no matter how expensive or 
well designed, is no better than the program it 
uses. And most programs are limited to only one or 
two functions. They are for accounting, or payroll, 
or inventory, or mailing, or filing, or computing, or 
whatever... and usually for just one user, as well. 

Soon after buying a first computer every 
businessman or professional finds he needs to do 
more than one procedure with it. He also discovers 
that more than one person in his office will need to 
use it at the same time. 

INFORMA X is the first information management 
system professionally engineered from its inception 
to operate in the multi -user, multi- tasking, and 
multi -processing environment. It is the only 
database software you will ever need. 

The unique achievement of INFORMA X is an 
information system which structures data for 
storage and retrieval. It is the most efficient 
framework for an elegant computer filing system. 
Usually these systems require a programmer to fit 
them to the particular tasks of your business. 
INFORMA X provides a programmer -less system for 
even the first time user to create programs which 
fit exactly his own business needs. 

Circle 5 on Inquiry card. 

Menu driven, screen oriented 
tutorial response techniques allow anyone to 
create, modify or customize programs to their own 
exact requirements. No "computereze" or cryptic 
languages are used; only single keystroke 
command structure has been used through the 
system's five components: THE DATABASE, THE 
REPORTER, THE APPLICATION WRITER, THE 
SECURITY SYSTEM and THE MENU MAKER. 
Automate your information storage, retrieval and 
transmittal ... your way... and step into the next 
generation of business life. 

ABACUS DATA is committed to creating software 
to enhance your business today and tomorrow. We 
welcome questions and comments. Use our toll 
free service numbers. 1- 800-874 -8555 
and in Florida call collect 904 -398-8547. 

(117) abacus data, ¡nc.TM 
1920 San Marco Boulevard 
Jacksonville, Florida 32207 

CURRENT SPECIFICATIONS: Z80, 8085, 8080A 
Minimum Memory 52K CP /M °, MP /MT, MmmOSP, TurboDOS" 
Operating Systems. Current delivery customized for TeleVideo', 
Osborne', Molecular , Action®, and Altos` 
(Call for others) 
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(1b) APPLE ITS MA /N RAM 

HEXADECIMAL 
ADDRESS 

BFFF 

AUX /L /ANY RAM 

6000 

4000 

24K 

8K 
HIGH - 
RESOLUTION 
GRAPHICS 
DISPLAY PAGE 

32K .111-411. 

2 

8K 8K 
HIGH - HIGH - 
RESOLUTION RESOLUTION 
GRAPHICS GRAPHICS 
DISPLAY PAGE 1 DISPLAY PAGE X1 

2000 

5K 

.111-41. 6K 
COO TEXT/ LOW - 

RESOLUTION 

800 DISPLAY PAGE 
TEXT /LOW- 

2 

TEXT /LOW - 
RESOLUTION RESOLUTION e a. 

1 400 DISPLAY PAGE DISPLAY PAGE X1 

0.5K 40- 0.5K 200 

STACK PAGE STACK PAGE X 1FF 

FF . 

ZERO PAGE ZERO PAGE X 

o 

Figure 1: (continued) 

RF interference). 
Devices that won't work in an 

Apple IIe include keyboard en- 
hancers, lowercase display adapters, 
numeric pads (existing designs), and 
memory cards that connect to an IC 
socket with a small flat cable. For- 
tunately, the capabilities of most of 
these devices are already included in 
the Apple IIe. 

It is much harder to quantify which 
Apple II software products will or 
will not work in an Apple IIe. To sup- 
port the new hardware features, cer- 
tain changes had to be made to the 
ROM monitor routines, and these 
changes may affect programs that use 
the monitor. Approximately 40 stan- 
dard entry points and routines in the 
monitor have been documented by 
Apple Computer, and all these have 
been left intact and operate correctly, 
even though the actual code may have 
changed somewhat. However, some 
programs use undocumented entry 
points and these may or may not run 
properly. 
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It seems safe to assume that all pro- 
grams written in higher -level lan- 
guages will work. Thus, software 
written in Integer or Applesoft 
BASIC, FORTRAN, PILOT, Logo, 
and Pascal should run correctly (pro- 
viding that no strange monitor 
CALLs were made), along with 
CP /M programs that use the stan- 
dard BIOS (basic input /output sys- 
tem) CALLs. Also, any software sold 
by Apple Computer will be compati- 
ble with the Apple IIe. In addition, a 
great deal of commercial software has 
been tested at Apple Computer, and 
your local dealer should know which 
products are compatible with the new 
machine. (If in doubt, you should ask 
the dealer to demonstrate the pro- 
gram on an Apple IIe before pur- 
chase.) 

Software 
As with most new computers, a 

great deal of software isn't available 
yet specifically for the Apple IIe, but 
the machine doesn't require it. Most 

of its new features can be applied to 
make existing Apple II software easier 
to use. At least initially, the Apple IIe 
will use the same DOS 3.3 disk oper- 
ating system that is currently used in 
the Apple II, although it will prob- 
ably be repackaged on a new master 
disk. 

Apple Computer Inc. has done a 
great deal to make writing programs 
for the Apple IIe as easy as possible. 
The Apple Ile Reference Manual pro- 
vides precise technical descriptions of 
every area of the machine, and the 
built -in memory- management rou- 
tines will encourage programmers to 
take advantage of the extended mem- 
ory option. Because the 80 -column 
firmware acts like a conventional 
80- column card in I/O slot 3, pro- 
grams that use 80 -column displays 
can easily be compatible with both 
the Apple IIe and the Apple II. 

To help programmers identify the 
type of machine and which options 
are present, the Apple Ile Extended 
80- Column Text Card Supplement to 
the reference manual provides an 
identification routine, with examples 
in assembly language, BASIC, and 
Pascal. To aid outside developers 
(Apple considers them extremely 
valuable), 120 Apple Iles were lent to 
various vendors during the eight 
months prior to the product introduc- 
tion. This allowed a large number of 
software and hardware suppliers to 
prepare a variety of new pro- 
ducts- eighteen programs from ten 
companies are scheduled for in- 
troduction coincidentally with the 
Apple IIe. 

One interesting new program for 
the Apple IIe is simply called "Apple 
presents Apple IIe." Primarily a key- 
board tutorial, it uses humorous text 
and excellent graphics to guide you in 
a friendly fashion through the fea- 
tures of the Apple IIe keyboard. The 
section that teaches the cursor keys 
includes two simple but well- designed 
maze games where you guide a rabbit 
or gnome through a maze with the 
cursor -control keys. These made an 
immediate hit with our 3- year -old, 
who within 15 minutes was guiding 
the rabbit through the maze and 
laughing at its antics when it hit the 
walls. 
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TO ORD R CALL: 
1- 800 -451 -2502 

617 -641 -1241 

Technical Support 
617 -641 -1235 

SoftwareBanc V 661 MassachusettsAve, Artington.Ma-021T4 `./ 

So, what good is your -E 
Personal Computer anyway? 

Yours is the only computer that can run. 

One program combining three essential productivity tools: 
Spreadsheet Information Management Graphics 

1 _ for only $495! 
"We are determined to provide the same level of support for 1 -2 -3`" 
that has made SoftwareBanc the nation's leading dBASE II- dealer." 

Adam B. Green 
President 
SoftwareBanc 

1 -2 -3 is a registered trademark of Lotus Development Corporation 
dBASE II is a registered trademark of Ashton -Tate, Inc. 

IBM Personal Computer is a registered trademark of International Business Machines 

Circle 388 on Inquiry card. 
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Applewriter and Quickfile 
Applewriter IIe and Quickfile IIe 

are Apple Computer's first two major 
software products that are designed 
to use all the new Apple IIe features. 
Both are enhanced versions of the 
same programs for the Apple III, and 
both are characterized by being ex- 
tremely friendly to the user -they 
provide clear, simple prompts, 
multiple menus to select options, and 
numerous "help" screens to guide you 
through the program operations. 
Although at the time this article was 
written (with Applewriter) the docu- 
mentation was preliminary, it ap- 
pears to follow the format of the 
other Apple IIe manuals -clear and 
friendly. 

Applewriter IIe is a document - 
oriented word processor with 
numerous editing and print- format- 
ting features. It will run with or 
without the 80- column display and 
extended memory options, but will 
use them if they're present. One of the 
more interesting features of Apple - 
writer IIe is called WPL (word -pro- 

cessing language). WPL allows you to 
compose and execute a series of Ap- 
plewriter commands that are stored 
in a disk file. It provides looping, 
conditional execution, and sub- 
routine calls, effectively allowing you 
to automate the production of form 
letters, invoices, or other repetitive 
tasks. WPL also provides a turnkey 
capability that can be used to 
automatically execute a WPL pro- 
gram after you load the Applewriter 
IIe disk. 

To get familiar with Applewriter 
IIe, I used it to prepare this article. I 

was particularly impressed with the 
print- formatting capabilities. It was 
very easy to set up a standard manu- 
script page -double- spaced, one -inch 
margins, with headers and footers - 
and I could preview the actual ap- 
pearance of the result by printing to 
the display rather than the printer. It 
did, however, take me a while to get 
used to some of the editing features. 
When you delete characters, words, 
or paragraphs, Applewriter deletes 
from right to left. This is fine if you 

WICAT 68000 computers 
with integrar database 

Concurrent's integral'" database 
boasts features usually found only on 
"mainframes ". 

quick design through graphic 
techniques 
structures that model real world 
complexities (see example at right) 
large capacity and expandability 
rapid access of all related records 
automatically maintained structure 
efficient use of disk space 
easy to learn and use 

Menu System 
screen definition 

capability provides the environment 
to build "user friendly" systems 
easily. Screens are "painted" on the 
terminal and are ready to use with 
no programming. 
Application systems are developed 
quickly using Concurrent's software 
on the powerful WICAT computers. 
For more information, please write 
or call (513) 281 -1270 

SALESMAN VENDOR 

Territory 

Cuit 

Back' Order 

Name _ 
Orders 

ZIP EMI Sold 
LPART ORDER 

HEADER 

Receivables (Ord.') Parent Child 
: 

ORDER 
INVOICES ITEM 

BILL OF 
MATERIAL 

integral'" database and 
MenuSystem $2,000 

(substantial discount when ordered 
with computer) 
(integral'" and MenuSystem are 
trademarks of Concurrent Corporation) 

WICAT System 150 
Motorola 68000, 256K memory, 10MB 
Winchester 
760KB floppy, terminal, system 
software, language 

Single user $9,450 
Three users $10,850 
Six users (512K) $12,850 

o n c u r re n t TMCorporation 
1870 Madison Road Cincinnati, Ohio 45206 

HIGH TECHNOLOGY MICROCOMPUTERS FOR SCIENCE AND INDUSTRY 
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are correcting a mistyped character 
immediately but seems a little 
awkward otherwise. On the whole, I 

liked Applewriter and recommend 
that you look it over if you are con- 
sidering purchasing a word processor 
for your Apple IIe. 

Quickfile IIe is an information - 
filing system (or database manager) 
that allows you to store and retrieve 
information, search and sort your 
files, and print reports in formats that 
you define. It also has math capabil- 
ity -you could set it up, for example, 
to file a list of checks and their 
amounts, and it could also balance 
your checkbook for you. 

Quickfile IIe is also compatible 
with Applewriter IIe. Quickfile 
reports can be included in Apple - 
writer documents, and Quickfile files 
can guide the production of Apple - 
writer form letters. I didn't get a 
chance to spend much time with 
Quickfile, but it appears to be very 
well done, as is most of Apple's soft- 
ware. 

Documentation 
The new Apple IIe manuals are so 

good they must be seen to be be- 
lieved. In a spiral -bound format, 
slightly larger than the Apple II 

manuals, they are extremely clear and 
readable -presenting their informa- 
tion in an easy step -by -step manner. 
It is obvious that Apple spared no ef- 
fort or expense when designing them. 

The Apple Ile Owner's Manual is 

an excellent example of the right way 
to introduce a beginner to a first com- 
puter. Using clearly written text and 
numerous color photos, it starts out 
by telling you how to unpack and set 
up the computer and then explains 
the various parts of the system in lay- 
man's terms. As you read through the 
manual, points of special interest and 
warnings are clearly noted and possi- 
ble error messages are explained. 
Nine pages are devoted to the key- 
board alone -they describe how to 
use each of the functions available 
and how they are commonly used in 
programs. Further chapters introduce 
you to the system hardware, the DOS 
3.3 disk operating system, the display 
features, and various computer ap- 
plications. Other chapters describe 
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THE NEW DAS SERIES 500 FOR THE IBM PC: 

THE DATA ACQUISITION &CONTROL SYSTEM 
YOU SHOULD CONSIDER OVER A MINI. 
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Photo 9: A look at the Apple Ile Owner's Manual. The manuals provided with the 
Apple Ile set new standards of quality by being comprehensive, very friendly, and by 
containing numerous color photos to illustrate the text. 

the various computer languages, how 
to add components to your system, 
and what to do when you have prob- 
lems. 

This is clearly the first manual a 
new owner should read, and is also 
the only manual that is included with 
the Apple IIe. The new owner picks 
up the only manual in the box and it 
tells exactly what to do to get the 
system up and running. To avoid 
confusion, all other manuals are op- 
tional, and many manuals included 
with products are available separ- 
ately. (The Apple Ile Owner's 
Manual is shown in photo 9.) 

The Apple Ile Reference Manual is 

an optional manual worth noting. It 
provides a complete technical 
description of the machine, and its 
operation, in detail sufficient to satis- 
fy almost anyone. It provides descrip- 
tions of the hardware and special 
features, instructions for using the 
monitor, timing diagrams and pin - 
outs of the custom ICs and ROMs, 
and a complete set of schematics. No 
self -respecting programmer or ex- 
perimenter should be without this 
manual. Apple also provides other 
manuals, including rewritten Apple - 
soft and DOS manuals and reference 

manuals for the Apple IIe and the 
80- column boards; see the "At a 

Glance" text box on page 70. 

Conclusions 
As you can probably tell, I was im- 

pressed with the Apple IIe. The peo- 
ple at Apple Computer had their act 
together when they designed this 
machine and it really shows. 

I am disappointed that the 
80- column cards are not as inexpen- 
sive as they were rumored to be; 
other vendors will probably design 
less expensive ones. However, with 
the new keyboard and 80- column 
display, the Apple IIe can handle just 
about any task. 

The manuals with the system are 
superb. They are friendly, easy to 
read, and comprehensive, setting a 

new standard for the industry to 
meet. 

Applewriter IIe and Quickfile Ile 
are well -written, useful programs that 
will find favor with people who wish 
to use their Apple IIe for word pro- 
cessing and information filing. With 
these two programs and a spreadsheet 
(like Visicalc), you could satisfy vir- 
tually all your computing needs. 

I was most impressed with the 
balance struck between compatibility 
and new features, and the obvious 
care that went into the design. Con- 
gratulations, Apple Computer, 
you've produced another winner. 

WE GAVE YOUR DRIVES THE FIRST BREAK THEY EVER HAD... 

rives off during periods of 
activity by using a state of the art optotsolator 

with zero crossover control and built in activity monitor. 
We've continued to improve the design (it's the size of a business card to 
fit within the drive), ease installation time (about 15 minutes) and models are 
now available for virtually all popular 8 inch drives (including a foreign version). 
So for those of you, who are still grinding down your drives, wearing out media 
and exposing yourself to unnecessary noise... isn't it time to give them a break? 

Assembled and tested $49.95 
Kit with Documentation $29.95 
Type of drive MUST be stated with order. 
NY residents add local tax. Include $1.50 
for postage and handling. 

OPTRONICS TECHNOLOGY 
P.O. Box 81, Pittsford, N.Y. 14534, (716) 377 -0369 
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15 new problem -solving 
Microboard products. 

Now, RCA offers more 
than 85 "real world 
solutions. 

The broadest line of CMOS Micro- 
board products in the industry continues 
to expand. This means more capability 
for you. 

For example, our Microboard Floppy 
Disk Controller enables you to interface 
with up to four industry standard 8 -inch, 
51/4-inch mini, or 31/2-inch micro floppy 
disks. You can program the track step- 
ping rate, head load time and head 
unload time. 

This controller is especially effective 
with our new Micro Floppy Disk Drive 

1 3'2.- 5''a." 8 " Floppy 
Disk Controller 
CDP18S651 -5280. 

Module, which contains two 31/2-inch 
disks -each capable of holding 322K 
bytes of formatted data. And the module 
mounts directly into our industrial 
chassis. 

We're also introducing four new Micro- 
board power supplies to increase your 
design options in the U.S. and Europe. 

And, if data communications is impor- 
tant to you, our Bell compatible MODEMs 
are joined by two new CCITT compatible 
Auto MODEM Microboards for Europe - 
to- Europe communications. 

We've even improved internal system 
communications for software develop- 
ment with our powerful new MicroDOS 
Disk Operating System and Monitor Pro- 
gram on ROM. 

And, we've added four new high- 
speed static CMOS memory boards and 
an interface board. Our 32K/64K -byte 
RAM /ROM, 8K -byte RAM, 16K-byte 
RAM and 32K -byte RAM boards are 
attractively priced. The Optically Isolated 
DC Interface board features 8 input and 
8 output parallel I /O lines. 

Now it makes more sense than ever 
to choose RCA CMOS Microboards: the 
proven, economical, real world problem 
solvers. 

To find out the full story behind these 
new products and the more than 70 
other members of our Microboard family, 
contact any RCA Solid State sales office, 
representative or appointed distributor. 

Or call (800) 526 -3862. 
All prices shown are 100' optional distributor resale in U.S., except those marked' which are single unit prices. Circle 367 on inquiry card. RCA Solid State headquarters: Somerville, NJ. Brussels. Paris. London. Sao Paulo. Hong Kong. 

2.3' /- Dual MicroDisk 
Drive Module 
MSIM50 -$790. 

3. MicroDisk Operating 
Software (MicroDOS) 
CDP18S845- $300.' 

4. ROM Monitor 
Program 
CDP18SUT70 -549.' 

55. 
Optically Isolated 
DC Interlace 
CDP18S663 -5197. 

6. CCITT Direct - 
Connect 
Auto MODEM - 
300 baud 
CDP18S653V3 -S315. 

7. CCITT Direct - 
Connect 
Auto MODEM - 
1200 baud 
CDP18S653V4 -$354. 

RAM - ROM -EPROM 
Memory Board 
Any mix to 64K 
CDP18S628-S189. 

8K CMOS RAM 
Memory Board 
with RAM /ROM 
expansion to 48K 
CDP18S630 -$237. 
16K CMOS RAM 
Memory Board 
with RAM /ROM 
expansion to 48K 
CDP18S631 -$284. 

11, 32K CMOS RAM 
Memory Board 
CDP18S632 -S339. 

12. Power Supply - 

Switching 115V Module 
MSIM40 -5394. 

13. Power Supply - 

Switching 230V Module 
MSIM40E -5394. 

14. Power Supply - 
Linear 115V Module 
MSIM41 -S157. 

15. Power Supply - 

Linear 230V Module 
MSIM41E -5157. 

1. 
nmrnnnnm 
,, 

6. 
uuun1m11111nn 

5. 
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Now our $29.95 complete Pascal for CP /M is an even better bargain: 

WHAT THEY SAID ABOUT JRT PASCAL 2.0: 

CREATIVE COMPUTING, Nov. '82 "...While 'there is no such thing as a free lunch,' 
JRT Pascal at $29.95 (which includes postage) certainly allows the user 
to experience champagne and caviar at cafeteria prices..." 

INTERFACE AGE, Oct. '82 "...JRT Pascal is following the example set by Software 
Toolworks (Sherman Oaks, CA) of offering quality software at extremely 
low price... 

INFOWORLD, Aug. 16, '82 The magazine's 'Software Report Card' rated JRT's 
documentation 'good' and performance, ease of use and error handling 
'excellent' +the highest rating. 

AND NOW: JRT PASCAL 3.0- 
with all the features that earned 2.0 so 

much praise -PLUS the many new features 
shown here. The price ? -still just $29.95! 
This astonishing price includes the complete 
JRT Pascal system on diskettes and the 
new expanded user manual. Not a subset, 
it's a complete Pascal for CP /M.' 

Modern computer languages recognize 
the advantages of dividing programs into easy - 
to -use functional modules. JRT's external 
procedure modules give you flexibility to run 
programs of almost unlimited sizes. Because 
the procedures are separately compiled, if one 
part of a program changes only that part needs 
recompiling. And libraries of external proce- 
dures can be built -up containing code and 
data common to many main programs; the 
time and duplication savings are obvious. 

Faster and more reliable than ever, 
for beginner or expert, engineer or business- 
man, JRT Pascal 3.0 provides a set of 
features unequaled by any other Pascal... 
or any other language. 
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OUR NO -RISK OFFER: 

When you receive JRT Pascal 3.0, look 
it over, check it out, compare it with similar 
systems costing ten times as much. If you're 
not completely satisfied, return it -with the 
sealed diskettes unopened -within 30 days, 
and your money will be refunded in full. 
That's right: satisfaction guaranteed or your 
money back! 

A JRT bonus: if you want to copy the 
diskettes or manual -so long as it's not for 
resale- that's o.k. with us. Pass it on to your 
friends. But don't delay. Send the coupon or 
phone today and start enjoying the Pascal 
advantage; at $29.95, there's no reason 
to wait! 

NEW Full support 
for indexed files 

NEW CRT screen formatting 
and full cursor control 

NEW Facilities for 
formatting printed reports 

NEW 
175 -page 

user manual 
with protective 

3 -ring binder 
and 5 -1/4" or 
8" diskettes 

NEW Handy 
JRT Pascal reference card 

NEW File variables 
and GET /PUT 

NEW Dynamic arrays 

NEW SEARCH procedure 
for fast table look -up 

Extended CASE statement 

Graphing procedures 

Statistic procedures 
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14 digit BCD FLOATING 
POINT arithmetic 

True dynamic storage 

Advanced 
assembly interface 

Fast one -step compiler; 
no link needed 

Efficient compiler needs 
only 85K diskette space 

Maximum program size: 
more than 200,000 lines 

More than 200 
verbal error messages 

Separate compilation 
of auto -loading 
external procedures 

No limits on procedure 
size, nesting or recursion 

TO JRT CUSTOMERS: THANK YOU. 

Your response to very low- priced /high -quality 
JRT Software has been overwhelming. Since 
last summer we've added almost 25,000 
new JRT owners; because we allow them 
to make copies for friends, the total number 
of new users must be enormous! And just 
as rewarding for us are the many positive 
comments JRT gets from pleased customers 
and the media. Pascal 3.0 is an example of 

new improvements and products we 
have in work. It's also another example 
of our standing policy: best software 
quality and best 

price. So to 
customers past 

and future, enjoy 
and thank you. 

Random files 
to 8 megabytes with 
variable length records 

64K dynamic strings 

Activity analyzer 
prints program use 
histogram 

JAMES R. TYSON 
Owner JRT Systems 

...new, improved, but... 

1111 

I 

i 

J6CAL3O 
Send 

JRT SYSTEMS phone 415/566 -5100 
550 Irving Street/A1 
San Francisco, CA 94122 

Here's my $29.95; please send me JRT Pascal. I understand that if I'm 
not completely satisfied, I can return it within 30 days -with the sealed 
diskettes unopened -for a full refund. (Allow 2 -3 weeks for shipping.) 

I need the 5-1/4" diskettes for Apple CP /M; Heath, Hard Sector; 
LI Heath, Soft Sector; Northstar; Osborne; Superbrain; 

Televideo; Xerox 820. I need 8" SSSD diskettes. 

Circle 222 on inquiry card. 

I 
Name 

Signature 
'CP /M is a Digital Research TM. A 56K CP /M system is required. 

Address 

City 

Check 
(CA residents add 

C.O.D. 
sales tax. Add $6 

State Zip 

MasterCard VISA 
for shipping outside North America.) 

Card # Exp 
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TE Interview 

An Interview with Wayne Rosing, 
Bruce Daniels, and Larry Tesler 

A behind -the -scenes look at the development of Apple's Lisa. 

Of the more than 90 members of 
the Apple engineering staff who par- 
ticipated in the Lisa project, Wayne 
Rosing, Bruce Daniels, and Larry 
Tesler are three of those who were 
most responsible for its final form. 
Rosing, formerly of the Digital Equip- 
ment Company, oversaw hardware 
development until Lisa went into 
pilot manufacture and then assumed 
responsibility for technical manage- 
ment of the entire Lisa project. 
Daniels and Tesler were responsible 
for Lisa's systems software and ap- 
plications software, respectively. 
Chris Morgan, senior editor Gregg 
Williams, and West Coast editor Phil 
Lemmons interviewed the three at 
Apple's headquarters in Cupertino, 
California, last October. 

BYTE: Tell us how you staffed the 
Lisa project. 
Tesler: In software, we drew mostly 
experienced people from other com- 
panies and very few people straight 
out of school. Even the ones we took 

90 February 1903 © BYTE Publications Inc 

Chris Morgan 
Gregg Williams, Senior Editor 

Phil Lemmons, West Coast Editor 

out of school generally had lots of job 
experience. In fact, one time I 

surveyed the applications group and 
found an average of nine years' work 
experience in software. When we 
looked at résumés, we tried to find 
people with several years of ex- 
perience in development. We made 
exceptions if someone had specialized 
in something we were interested in or 
was a top student who also had good 
summer experience. We wanted an 
experienced team because what we've 
been doing is a very major software 
effort. It's very complex, and there's 
such a large body of software to 
crank out and make reliable that it 
takes experienced people. 
BYTE: When did you do the hiring? 
Tesler: The project went through 
phases. There was some design and 
some implementation when the pro- 
ject first started two and a half years 
ago, but we hired most of our soft- 
ware people about two years ago. In 
three months, we hired most of the 
software staff, and then they spent 
several months learning about the 

machine and designing their par- 
ticular parts of the software. The bulk 
of the programming started about a 
year and a half ago. 

We had to spend quite a long time 
just building a team - people who had 
a common view and could work 
together. We drew people from dif- 
ferent companies with completely dif- 
ferent backgrounds and tried to do 
something that nobody in this group 
had ever done. Some of us had done 
parts of it before. We were develop- 
ing everything in parallel: the hard- 
ware, the operating system, the ap- 
plications, the manuals, the details of 
the user interface. We did have a sort 
of fundamental philosophy, but hav- 
ing to do everything at once means 
you're never sure when you're going 
to get what you need from the person 
who does whatever you need next. 
Daniels: I think communication is the 
key there. If you have that many 
things going in parallel, you spend a 
lot of time communicating so each of 
you knows what the other's doing 
and can depend on each other. 
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We do There is simply 
no other 

Payroll Ac- 
counting system this complete available for 
microcomputers. The BPI Payroll System per- 
forms all the standard payroll functions. It con- 
tains tax tables for FICA, federal and all 50 
states plus Puerto Rico and the District 
of Columbia, as well as cities and counties with 
uniform methods of taxation. And our Update 
Service keeps your Payroll System current 
with all tax law changes affecting you. 

Companies with as few as four or as many 
as several hundred employees in different 
states or branch offices can simplify their 
payroll accounting dramatically with the BPI 
Payroll System. It provides for expense 
reimbursement, automatic calculation of net 
pay, and wage distribution. It also produces 
W -2's, payroll checks and other important 
payroll reports. 

With the BPI Payroll System, employees 
may be paid weekly, biweekly, semimonthly 

Circle 58 on Inquiry card. 

400 30 á2 °eó 3 
or monthly by three methods: salary, hourly 
with up to three different hourly rates, and 

commission. The system also provides 
for income from tips. 

Deductions from FICA, federal and 
state taxes are built in, and you can 

easily set up as many as six other deduc- 
tions for your employees. 

All BPI Systems software is designed to 
match the growth of your company: 

General Ledger 
Accounts Receivable 
Accounts Payable 
Inventory Control 
Job Cost 
Time Accounting 

The Payroll System interfaces with the Gen- 
eral Ledger and Job Cost Systems as well. 

Payroll Accounting is simple if your soft- 
ware is powerful enough. Ask for a demon- 
stration by your computer dealer or write us 

for more information. You'll see how simple 
Payroll Accounting can be. 

SYSIMIVIST" 
SIMPLY, THE MOST POWERFUL 

SOFTWARE IN BUSINESS. 

3423GUADALUPE / AUSTIN.TX78705 / S12- 454.2801 
BPI and BPI systems are trademarks of BPI systems Inc 
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IT'S LIKE MAGIC. 
S N 

t last, there's a sophisticated statistics 
ackage that's easy to learn and simple to 
se: speedSTAT 1. 

ith extensive statistical analysis capabili- 
ies- including a capacity of over 10,000 
ata points and more than 30 different sta- 
istical measures -speedSTAT 1 is the 
ext major tool in your software collection. 

It multiplies your capabilities... with some 
retty magical results. 

If you've relied on large computers for your 
tatistical needs in the past, you'll appreci- 

h 

professional statistical 
analysis system for 
Apple computers 

ate the convenience and affordability of 
speedSTAT 1. And even if you don't have 
much experience with computers or 
statistics, speedSTAT 1 will make your 
computer do the work, so you're free to 
think about the results. 

Of course speedSTAT has a lot more up its 
sleeve. You can learn the details at your 
Apple dealer. Or call Toll Free 800 543- 
1350 (in Ohio call collect: 513 %891 -5044) 
and we'll send you more information. 
SpeedSTAT is a trademark of Sof tCorp International. Inc 
Apple is a registered trademark of Apple Computer. Inc 

Sc Kb 4 - 
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229 Huber Village Boulevard 
Westerville, Ohio 431181 

Circle 385 on inquiry card. 

BYTE Interview 
Tesler: It took a while to work out 
those channels. It was rough at the 
beginning, but it's pretty easy now. 
Our progress was gradual. I think I'd 
call it team -building. Some of the 
things were hard to do in an organiza- 
tion that's thrown together like this. 
But once you've got a team built, it's a 
valuable asset. Of course, we were 
doing technical work all along, but in 
a sense we spent a year building the 
team and a year building the product. 
Now when we build something else, 
we can do it without the team - 
building step. 
BYTE: What about project security? 
Rosing: We tried to be as secure as we 
could without creating a discouraging 
atmosphere for people to work in. 
Within the group there has always 
been total information transfer, and 
we've kept lots of machines available. 
People have been able to take 
machines home with them. There was 
always the risk of losing a Lisa in a 
burglary, but we had a rule that the 
floppy disk had to be kept separate 
from the machine. We felt it was 
worth risking a theft to gain the in- 
creased productivity of people work- 
ing at home. We've been very for- 
tunate; we haven't lost one machine. 
BYTE: How did you schedule the 
project? 
Tesler: People made estimates, but it 
was difficult. All the estimates were 
conditional-"If the hardware is here 
by a certain date and the operating 
system is frozen and I have the user - 
interface definition and I can get some 
assistance from people who have the 
right sort of experience, then I can do 
it in this many months." But none of 
the ifs were ever really possible. 
People were really hesitant to make a 
firm date because there were so many 
contingencies. We did come up with 
schedules all the time, but they were 
myths. 
Daniels: Getting Lisa to market has 
been a dream, a goal that we all have. 
Although we're willing to make com- 
promises to get Lisa out expeditious- 
ly, the dream of what we're trying to 
achieve is the major thing. 
Rosing: We had this dream of what 
we wanted to do, and I think over 
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Excellence Acknowledged. 

Some people demand the best. 
Superior quality at superior value is the key to those few 

items that rise above the crowd to shine as unique symbols of 
perfection. We call these the "best" products, and the best in 
Apple If`- compatible drives is the Micro -Sci line of 51/4" floppy 
disk drives and subsystems. 

Business, commercial and professional people needing 
more storage, greater reliability and faster access than previ- 
ously available have been impressed with Micro -Sci's A40 
system since we introduced it back in 1979. For a lower list 
price than the Apple Disk ll's, the A40 offers 20Kb more 
capacity, faster access time and greater data reliability. 

The ideal solution to the Pascal and CP/Mt user's 
problem of space limitation is a Micro -Sci A70 drive, com- 
bining quick access and high reliability with a full 286Kb 
storage capability. 

The newest member of Micro -Sci's Apple 
Il- compatible family is the A2, the perfect 
alternative drive for entertainment and other 

packaged software. A direct replacement for the Disk II, our 
A2 features total compatibility at a lower cost total. And you 
can mix, or match, our A2 drive and controller with their drive 
and controller and vice versa. You have complete freedom of 
interchangeability. 

Micro -Sci even goes one step further with its controllers to 
include operating features the competition lacks, like jumper - 
selectable 3.2 and 3.3 DOS. 

Give yourself the privilege. 
You deserve more for your money, and Micro -Sci delivers 

the most in quality, reliability and performance. 
So when you consider additional drives or a disk subsystem 

for your Apple II, indulge yourself in the Micro -Sci alternative. 
See our complete product line today at a dealer near you. 

(SPECIAL NOTE TO APPLE Ill USERS: 
Micro -Sci also offers a full range of Apple 
Ill- compatible drives. Ask your local 
dealer for details.) u Sc' 

MICRO -SCI 
Micro -Sci is a Division of Standun Controls, Inc. 

2158 SOUTH HATHAWAY STREET SANTA ANA, CALIFORNIA 92705.714/662 -2801 TELEX: 910- 346 -6739 
International Dealer Inquiries... IMC International Markets Corp. Telephone: 714 /730-0963 Telex: 277782 -ROBY UR 

Apple, Apple II, Apple Ill and Disk II are registered trademarks of Apple Computer, Inc. 
Pascal is a registered trademark of the Regents of the University of California. 

tCP /M is a registered trademark of Digital Research, Inc 

Circle 264 on Inquiry card. 
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BYTE: What makes them revolu- 
tionary? 
Rosing: One of the major things we 
did was to vary the speed of the disk 
as you change the track position, so 
the drives keep constant area density, 
and that gives them a greater capaci- 
ty. Second, we used microstepping 
algorithms on the stepper motor so 
that if a head gets off track because of 
changes in humidity and tempera- 
ture, the intelligent controller can 
hunt and find the track. So we have 
much better interchangeability, with 
much higher density, and we're get- 
ting approximately 50 to 60 percent 
more data on that disk by good 
systems engineering. Some of the 
competitive units have a greater 
capacity, but we think the error rate 
ultimately suffers. We wouldn't 
tolerate a serious error -rate problem. 
BYTE: How does the error rate com- 
pare with double -sided double - 
density disks? 
Rosing: As for hard -error rates, we're 
talking about 10 -'2, and that occurs 
after so many bits that it's hard to 
measure. But we're quite delighted 
that the measurements are impossible 
to take. Basically that means the er- 
rors are low. 
BYTE: Did you work more than 
40 -hour weeks? 
Tesler: Each engineer set his or her 
own schedule. Some engineers work 
something like Monday through Fri- 
day from nine to five. Others work 
all day at the office, then go home 
and work all night there. And what 
an individual engineer does may vary 
from time to time. 
Daniels: These people have pride. 
They set their own milestones and 
they want to meet them, so they'll put 
in extra work to do that. 
Tesler: We decided a long time ago 
that since the project would obvious- 
ly go on for more than a few months - 
a couple of years -we couldn't have 
this constant pressure on everybody, 
because people would just crack. 
BYTE: As individual designers, do 
you feel that your signature is on that 
machine? 
Tesler: I think that's true of 
everybody in the group. Even people 

BYTE Interview 

time we recognized that we couldn't 
achieve some of the goals. We'll have 
to take care of them later. We've 
taken the attitude that Lisa is going to 
be good and we're not going to 
sacrifice the integrity of the product 
for scheduling. We wanted to make a 

very balanced set of decisions, and so 
everything, as I say, just started to 
come together. The floppy disk 
works well, the mouse works well, 
the hardware works well, the soft- 
ware is beginning to come, and now 
we're cranking to get this first release 
out. But we won't let it be com- 
promised because of scheduling. 
Daniels: Part of the difficulty was 
that both the user interface and the 
internals - the architecture- of the 
software are revolutionary. Getting 
that architecture designed and built 
was a big scheduling problem. Once 
we'd done that, we'd built the founda- 
tion. Now building the applications is 

much smoother and has been much 
easier for us to predict. 

Tesler: We didn't know if some of the 
things we started would work at all, 
like the way the dot -matrix printer is 

used and even the way the letter - 
quality printer is used to print the 
graphics. 
Daniels: No one had ever done that 
before. 
Tesler: Theoretically, it ought to be 
possible, but it had never been done, 
and the manufacturer of the printer 
didn't believe it could be done. It had 
to be possible in order for this prod- 
uct to do what we wanted, but no one 
could predict how long it was going 
to take. When we hired the printer 
people we told them to do it in two 
months. It took them a year and a 
half, but they did it. And then the 
high- density disk drives are new 
technology to Apple. A lot of the 
concepts in there had never been tried 
before. That was one of the biggest 
risks. And Apple not only built disk 
drives for the first time but built 
revolutionary disk drives. 

Leap into 
a new 
dimension 

Aztec C! 

C COMPILERS -COMMON FEATURES: 
UNIX VER 7 compatibility standard float, double, and long support run time library with full I/O 

and source fast compilation and execution full language. 

AZTEC C II CP /M (MP /M) $199 
produces relocatable 8080 source code assembler and linker supplied optional M80 interface 

SID /ZSID debugger interface library utility APPLE requires Z80 and 16K card 

AZTEC C I I APPLE DOS $199 
relocating assembler supplied APPLE SHELL VED editor library and other utilities 

requires 16K card 

C86 IBM PC MSDOS CP /M-86 $249 
directly produces 8088/8086 object code linker supplied 

Manuals -530 ORDER BY PHONE OR BY MAIL- Specify products and disk format 

MANX software systems 
Box 55, Shrewsbury, N.J. 07701 (201) 780 -4004 

CP /M FORMATS 8" STD. HEATH, APPLE, OSBORNE, NORTHSTAR, OUTSIDE USA -Add 510 In N J add 5% sales tax 
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All handson cc for a swashbuckling adventure 
with the legendary warship - 
Old ironsídes! 

A NEW experience Your arch enemy is armed to the teeth with deadly firepower. A 
shoot -out could blow you to smithereens. 

in arcade-quality You're ready for the onslaught! Your warship is perfect - masts, 

graphics in a two- compasses, cannons, broadsides and powder magazines. Your 
g ra p wo- strategy is flawless! 
player game for But you've got more than your opponent to contend with! Hiding 

the whole family! in the fog by drifting off the screen can snarl even the best tactics! 
This is a test of skill and daring unmatched in any other micro- 

computer game! Your every move is critical. One false step and... KABOOM! 
Use keyboard or paddles to play this spellbinding game. Plus... the special Freeze Frame 

feature stops and starts the action at any point. It's perfect for everyone -the controls are sim- 
ple, but the strategy and tactics at your fingertips are truly awesome! By Richard Hefter and 
Jack Rice. 

Old fronsides- isa regis- 

tered trademark of Optimum 

Resource, Inc. 

Apple and Apple II are regis- 

tered trademarks of Apple 

Computer, Inc. 

AHMS2 -B 
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OLD IRONSIDES 
Jack Rica 

Richard Harter 

/ 1., -.l 
iv Ii_«t 

Distributed by 

What you see is what you get! 
Unlike other programs, where the pictures 
on the packaging and in the advertising 
bear no resemblance to the screen images, 
this program delivers precisely what's 
promised... 

Better than arcade -quality graphics and 
sound! 
Bright, interest -grabbing packaging! 
FREE full -color 141/2" x 20"Old Iron - 
sides poster 
FREE 32 -page Log Book with space to 
record wins and losses, secret strategies 
and tactics 

Look for OLD IRONSIDES" in finer 
computer stores everywhere. Dealers are 
invited to inquire by calling toll -free 
1- 800 -852 -5000. 

If there is no store near you, Visa and 
MasterCard holders may order by calling 
toll -free 1-800-852-5000. Or, send a check 
or money order for $39.95 for each pro- 
gram, plus $2.00 for shipping and handling 
(where applicable, please add state sales 
tax) to Xerox Education Publications/ 
Weekly Reader, Dept. 16A, 245 Long Hill 
Road, Middletown, CT 06457. 

Apple II and Apple II Plus 48K3.3 DOS 

Xerox Education Publications 
Weekly Reader 
Computer Software Division 
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try out the in-stock selection of 
Heath/Zenith microcomputers, 

peripherals, accessories 
and software. 

Now available at your nearby Heathkit 
Electronic Center. or through the Heathkit 

mail order catalog. 

You get more with a Heath/Zenith per- 
sonal microcomputer system! We offer: 

,11t11111),, 
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persona.... 
1. Proven, high -performance hardware: Thousands of 
our microcomputers are proving themselves daily. in the field. 

2. Vast software library: Three operating systems 
(including CP M), languages. word processors . 

an electronic spreadsheet versatile utilities and the 
500 -program Heath Users Group software library. 

3. Self- instruction courses: Evaluation and program- 
ming courses from Heathkit Zenith Educational Systems. 
4. Service support: Before and after the sale 
consultation by phone. carry -in service. 

Test run one of our microcomputers 
at any of the more than 60 convenient 
Heathkit Electronic Centers in the U.S. 

Heathkit 
ELECTRONIC CENTERS. 

See the white pages of your telephone book r -'r 
for clore locations and telephone numbers 

I 

Or if you prefer, send to the address below for a 

FREE catalog: 
Heath Company In Canada Heatti Company 

Dept. 334 -984 1480 Dundee St. E. 

Benton Harbor, MI 49022 Mississauga. ONT L4X 2R7 

Please send my free catalog, describing your complete line 
of microcomputer products! 

Name 

Address 

City State -_ 

CP -214 Zip 

Circle 195 on inquiry card 
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Make 
the Qume 

Co ction. 
The Qume SPRINT 11 PLUS. is the new stan- 

dard of quality for professional, letter- perfect 
daisywheel printing. And for just $1776, 

you can have it for your personal or desk- 
top computer. It comes complete with a 

Qume Connection interface module to fit 
popular computers from IBM, Radio Shack, 

Commodore, Xerox, Hewlett Packard, North 
Star and many others. Its 96- character daisywheel 
delivers letter -quality text at a steady 40 cps. And 

with an average of 5,500 trouble -free hours 
(3 years typical use) between maintenance, 
the SPRINT 11 PLUS is unmatched in 
reliability. Qume quality is the choice of 
sophisticated, professional users. At $1776, 

there's no reason for you to settle for any- 
thing less. Make the Qume Connection by 

calling one of our authorized distributors. 
Or write Qume, 2350 Qume Drive, 

San Jose, California 95131. 

Our new 
SPRINT 11 PLUS 
fits every computer. 

$1776. 

IPA Subsidiary of ITT 
ume. 
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It's easy to make the 
Qume Connection. 

Call the distributor nearest you to get the 
best quality printer for your microcomputer. 

Abacus Data Services 
(416) 677 -9555 Ontario 

Canada 

Anacomp /ESCOM 
Division 
(213) 516 -7480 CA 
(206) 641 -4990 WA 
(509) 624 -1308 WA 

Anthem Systems 
Corporation 
(415) 342-9182 CA 

Audio Visual Services 
(713)659 -1111 TX 
(800) 392 -7777 TX Only 
Bohlig and Associates 
(612)922 -7011 MN 

Butler Associates 
(617) 964 -5270 MA 

Byte Industries 
(800) 972 -5948 CA Only 
(800) 227 -2070 Outside CA 

CeG Distributors. Inc. 
(513) 435 -4340 OH 
(800) 245 -1084 Outside OH 
(412) 366 -5056 PA 
(800) 245 -1084 Outside PA 

David Jamison 
Carlyle Corp. 
(213) 277 -4562 CA 
(415) 254 -9550 CA 
(714) 640 -0355 CA 
(808) 531 -5136 HI 
(312) 975-150011 
(201) 946 -9669 NJ 
(214)458 -0888 TX 
(713) 5304980 TX 

The Computer Factory 
(212) 687 -5000 NY 
(914) 793 -1300 NY 
(212) 896-0700 NY 
(516) 248 -6700 NY 

Computing Resources, Inc 
(702) 825 -8800 NV 

Computer Mart 
of New Jersey 
(201) 283 -0600 NJ 

Datamos Ltd. 
(514) 481 -1116 Montreal. 

Canada 
(613) 224 -1391 Ottowa 
(416) 787 -1208 Toronto 
(604)684 -8625 Vancouver 

Data Systems Marketing 
(602) 833 -0061 AZ 
(714) 540.2312 CA 
(2 13) 641 -2050 CA 
(415) 941 -0240 CA 
(916) 891 -8358 CA 
(213) 796-2562 CA 
(213)796- 2631CA 
(714) 560 -9222 CA 
(213) 344-7097 CA 
(209) 237 -8577 CA 
(303) 573 -5133 CO 
(303) 694 -1710 CO 
(313) 254 -2830 MI 
(406) 587 -1200 MT 
(505) 294 -1531 NM 
(503) 297 -8444 OR 
(412) 486 -2676 PA 
(214)960 -1604 TX 
(713) 789-0803 TX 
(801) 292 -6666 UT 
(206) 575 -8123 WA 

Data Technology 
Industries 
(415) 638 -1206 CA 

Data Terminal Mart 
(403) 270 -3737 Alberta 
(403) 420 -1755 Alberta 
(514) 288 -1555 Montreal 
(902) 469 -3782 Nova Scotia 
(416) 677 -0184 Ontario 
(416) 495 -2001 Ontario 
(416) 245 -4780 Ontario 
(613) 729 -5196 Ontario 
(604) 872-8482 Vancouver 
Equipment Resources 
(404) 955 -0313 GA 

General Electric 
(205) 479 -6547 AL 
(602) 278 -8515 AZ 
(415) 436 -9265 CA 
(714) 231 -0309 CA 
(203) 628 -9638 CT 
(904) 751 -0615 FL 
(305)921 -0169 FL 
(404) 452 -4919 GA 
(319)285- 75011A 
(219) 933-4500 IN 
(317)241Á3301N 
(812)473-61611N 
(502)452 -3311 KY 
(617) 938 -1920 MA 
(301) 332 -4710 MD 
(612) 522 -4396 MN 

QA Subsidiary of ITT 

Circle 359 on inquiry card. 

(816) 231 -6362 MO 
(314)965 -7115 MO 
(704) 525 -3011 NC 
(201) 227 -7900 NJ 
(518) 385 -4888 NY 
(716) 876 -1200 NY 
(513) 874 -8512 OH 
(503) 221 -5095 OR 
(901) 527 -3709 TN 
(214) 243 -1106 TX 
(713) 672 -3575 TX 
(801) 973 -2253 UT 

Gentry and Associates 
(305) 859 -7450 FL 

InterACT Computer 
Systems 
(305) 331 -7117 FL 
(404) 953 -8213 GA 
(704) 552 -7502 NC 
(704) 254 -1949 NC 

MicroAmerica 
(213) 327 -6030 CA 
(800) 262 -4212 CA Only 
(800) 421 -1485 Outside CA 
(617)449 -5807 MA 
(800) 343 -4411 Outside MA 
(617) 431 -7660 MA 
(214) 235-3616 TX 
(800) 442 -5847 TX Only 
(800) 527 -3261 Outside TX 

National Computer 
Syndicate 
(312) 459 -640011 

Office Systems, Inc. 
(704) 374 -0822 NC 
(919) 274 -8423 NC 
(919) 549 -0545 NC 

PAR Associates 
(303) 371 -4140 CO 
(801) 292 -8145 UT 

Pioneer Electronics 
(205) 837 -9300 AL 
(305) 859 -3600 FL 
(305) 771 -7520 FL 
(404) 448 -1711 GA 
(301)948 -0710 MD 
(919) 273 -4441 NC 
(215) 674 -4000 PA 

Pioneer Standard 
Electronics 
(312)437-9680 IL 
(317) 849 -7300 IN 
(313) 525 -1800 MI 
(612) 935 -5444 MN 
(216) 587 -3600 OH 
(513) 236 -9900 OH 
(412) 782 -2300 PA 
(512)835 -4000 TX 
(214) 386-7300 TX 
(713)988 -5555 TX 

Schweber 
(205) 882 -2200 AL 
(408) 496 -0200 CA 
(213) 537 -4321 CA 
(916) 929 -9732 CA 
(213) 999 -4702 CA 
(203) 792-3500 CT 
(305)927 -0511 FL 
(305) 331 -7555 FL 
(404) 449 -9170 GA 
(319) 373 -1417 IA 
(312) 364 -3750 IL 
(617) 275 -5100 MA 
(301) 840 -5900 MD 
(313) 525-8100 MI 
(612) 941 -5280 MN 
(201) 227 -7880 NJ 
(516) 334 -7474 NY 
(716) 424 -2222 NY 
(216) 464 -2970 OH 
(513) 439 -1800 OH 
(918) 622 -8000 OK 
(215) 441 -0600 PA 
(412) 782 -1600 PA 
(713) 784-3600 TX 
(214) 661 -5010 TX 
(512)458 -8253 TX 
(414) 784 -9020 WI 

Tek Aids Industries Inc. 
(312) 870 -7400 IL 
(512) 835 -9518 TX 

Terminal Rentals 
(602) 258 -4466 AZ 
(714) 832 -2414 CA 
(408) 292 -9915 CA 
(213) 637 -3413 CA 
(714) 235-9268 CA 
(415) 956 -4821 CA 
Terminals Unlimited 
(800) 336-0423 
Unico 
(512) 451-0251 TX 

Victor Electronics 
(617) 481 -4010 MA 

Western New York 
Computer 
( 716) 381 -4120 NY 

urne 
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who have been with us for only a few 
months have something in the Lisa 
that they can look at and say, That 
was my idea; that's my code." It's 
really a group effort. Even marketing 
got involved in the design effort in 
various ways, particularly in user - 
interface issues, product design, 
packaging, and the style of the 
manuals. The whole division really 
got involved. 
BYTE: When did you decide to incor- 
porate all the fundamental applica- 
tions into the system software? 
Daniels: At the very beginning. Some 
applications weren't decided until 
later, but the integration, the way it 

all fit together, was a goal from the 
very beginning. 
Rosing: As a matter of fact, we cut 
out a few more things because we just 
didn't feel we could manage a project 
that large. Then we added a couple 
things back in as we became more 
comfortable with the development 
cycle. But we've basically been 
operating on the same goal for the 
past two years, with very little 
change of direction. 
BYTE: What was the sequence in the 
early days? Did you decide what the 
project had to look like to the end 
user, and then what software was re- 
quired, and then. . . 

Daniels: Then hardware. In fact, we 
spent the first six months hammering 
out the user -interface docket. We had 
that completely specified before we 
really started the applications. I think 
the key to success here is to know 
where you're going before you start. 
Tesler: The hardware, the operating 
system, and the applications were all 
developed somewhat in parallel, but 
there was a definite cause and effect. 
The people who designed the hard- 
ware had to make decisions, for ex- 
ample, about whether the disk drive 
should have a door that you flip open 
or a button to push, that kind of 
thing. The designers focused on that 
aspect of the user interface even 
before the rest of the user interface. 
They didn't want the user to be able 
to accidentally pull out a disk when it 
was being written on or something. 
So some decisions were made even 

before the hardware was designed. 
There have also been hardware revi- 
sions. The first Lisa hardware was 
here when I came, over two years 
ago. It's gone through 
several... how many revisions since 
then? 
Rosing: About four. Each one's been 
an iteration. We discovered a few 
things in the early hardware that 
wouldn't work well. We just took 
them out because we couldn't do 
them properly. The rest has mostly 
been a matter of fine -tuning Lisa so 
that it's very manufacturable and 
very reliable. 
Tesler: Each time they go through a 
cycle, the people working on user in- 
terface get another crack at it - "Since 
you're going to revise the hardware 
anyway, why don't you. .. 7" Or the 
people doing the operating system 
say, 'The memory- management unit 
needs to be more general, and since 
you're redesigning the hardware any- 
way... " So we were able to get in 
some hardware revisions. Also, that 
keyboard you saw yesterday is not 
the final one. After user testing, and 
because of needing to support the 
European market, we determined that 
we really needed a couple more keys 
on the keyboard, so we made a major 
change in the keyboard layout. 
Rosing: One of the things about this 
project that's different is that, more 
than any other I've been associated 
with, there's a continuous loop for 
dealing with user issues. We've gone 
to the software and that has implied a 
hardware change. We synthesized a 
lot of different disciplines. The 
power -off button used to be a tradi- 
tional button on the back of the 
machine, but we didn't want to en- 
courage users to turn off their 
machines that way because if they left 
a document open, they would lose it. 
BYTE: Do you expect to find a little 
initial resistance to the fact that the 
machine doesn't actually turn off 
when you push a button? Do you 
think people are going to say, "Well, I 

know I can leave it alone now, but I 

want to make sure it turns off "? 
Rosing: Right. It does feel a little fun- 
ny at first, but after a few times you 
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BYTE Interview 
begin to have confidence that the 
thing does turn itself off. 
BYTE: When you finally got the user - 
interface specified, did you have a 
brief description of it that everybody 
knew by heart? 
Daniels: It was about a 35 -page docu- 
ment. 
BYTE: Thirty -five pages of specifica- 
tions? 
Tesler: We have something called the 

User -Interface Standard, and it con- 
sisted of those things which would be 
common to all applications. Also, the 
year after that document was pub- 
lished some revisions and some 
changes were made, and as we built 
applications we found that they had 
even more in common than we envi- 
sioned. Then we would adopt those 
things as part of the standard. 
Daniels: Another thing we've done is 

CP /M USERS LOOK OUT: 
THE BEST OF BOTH WORLDS 

INTRODUCING S /S- PASCAL 
BOTH IN NATIVE CODE AND P -CODE 

S /S- PASCAL VERSION 3.0 (Native Code) AND 3.5 (P -Code) 
FOR 8080- 8085 -Z80 - REQUIRE ONLY 32K OF MEMORY! 

A bilingual compiler! S /S- PASCAL speaks English 
and French (or Spanish or German or Italian ... ) 

COMPILE FAST IN P -CODE 
then when your program is ready 

EXECUTE FASTER IN NATIVE CODE 

Available in the following formats: 8" SD, North Star 
Osborne. Micropolis Mod II. Apple CP /M, Superbrain 

Write to get the whole story, or better send $40.00 for 
Demo Discette and tutorial manual (150 pages) 

Demo 1: Compiler without READ statements 
Demo 2: Source limited to 50 statements 

COMPAREf Execute Total Size 
(seconds) (bytes) 

Standard PASCAL features 
plus 

S /S- PASCAL 12.5 1300 Generates optimized native code 

(Native Code) Compiles directly into .corn file 
External assembler subroutines 

PASCAL MT+ 19.0 3043 Random access files 

PASCAL /Z 109 3328 14 digit BCD floating point reals 
Chaining and overlays 

S /S- PASCAL 120 13000 Dynamic strings 
(P -Code) Powerful string manipulation 
UCSD PASCAL' 239 8282 Direct access to memory 

Address and size functions 
PASCAL /M 450 21933 NEW, DISPOSE, MARK, RELEASE 

Re BYTE, September 1981, page 180 ASSIGN, RENAME, ERASE 

A high level language Benchmark and more ... 
TRADEMARK 

S /S- PASCAL NATIVE CODE & P -CODE 
S /S- PASCAL NATIVE CODE ONLY 
S /S- PASCAL DEMO DISCETTE (& MANUAL) 

(Cdn. $ in Canada, U.S. $ outside Canada) 
DEALER INQUIRIES WELCOME vi 

$ 360.00 
$ 295.00 
$ 40.00 

P. O. Box 197 SCOTIA (902) 
Armdate, N.S. SOFTWARE INC. 425 -3879 
Canada B3L 4J9 
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user tests - taking our ideas and 
bringing in naive users and sitting 
them down and seeing what their im- 
pressions are. That has caused some 
changes, and I think that's all shown 
in the quality. 
BYTE: Where did you get your naive 
users? 
Tesler: Various places - the bulk of 
them were new Apple employees. We 
had a screening process. New Apple 
employees go through an orientation 
the first Monday morning they're 
here. We handed out a questionnaire 
to the new employees about their 
previous experience with computers, 
word processors, video games, and 
that sort of thing, and then what kind 
of work they did. Someone in our 
training department screened all 
those vitae. I'd go in and say I needed 
three user test subjects this week who 
have no word -processing experience 
but who are secretaries or accounting 
people to test out our Lisa Calc. She'd 
go through and pick out some can- 
didates and I'd pick the ones I 

wanted, based on their experience for 
whatever test I was trying to run. We 
had about 50 tests this year in 
engineering to test out the software. 
BYTE: The fact that you responded to 
the tests speaks well for the end prod- 
uct. The changes in the keyboard, for 
instance. How recently did you 
decide to change the keyboard for the 
final time? 
Tesler: There were several changes. 
Those from the user tests had to do 
with changing the numeric pad so it 
had the arrow keys on it so you could 
move around in the Lisa Calc table. 
Those tests were run around January 
[1982], I think. 
Rosing: January, and in March we 
decided to make the change. 
Tesler: That was just key -cap legends 
that had changed. The other change 
has to do with the number of keys on 
the keyboard and was primarily for 
the benefit of international sales, 
although it did improve the user in- 
terface in terms of the positioning of 
the Enter key and the Extended 
Character option key, which gives 
you extended character sets. Those 
were all done around the same time. 
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Apple Polishing. 

New software for your Apple*Iff[ 
Only from Quark. 

Now you can add three new Quark software 
products to your Apple Ill. 

Advanced programs which offer you the technical 
sophistication you need. With the simplicity of 
operation you want. All at intelligent prices. 

Case -in- point: Catalyst". With this hard disk 
program, you'll only have to boot your system once. 
Which means you may not have to touch another 
Floppy disk all day. And the price, to coin a phrase, is 
user -friendly. Only $149. 

You'll also be delighted with Discourse " 
A spooler that saves you a lot of time. Because it 
lets you use your computer while you're printing 
other reports. Plus, you can queue up to 14 
documents. The price is $125. 

Apple is a registered trademark 
of Apple Computer. Inc. 

Circle 354 on inquiry card. 

And if you need an automated appointment 
calendar, the answer is Quark's new Vigil TM 

No matter what your Apple Ill is doing, Vigil 
will alert you to the next event on your busy 
schedule. The price is attention -getting, too. 
Just $95. 

Your dealer wants to show you these exciting 
new programs today. And while you're there, be 
sure to ask for our free brochure: Apple 
Polishing. 

Or write us directly. 

You'll discover how to put Quark's unique line of 
software to work for you. And then your Apple Ill 
can really shine. 

1433 Williams, Suite 1102 Denver, CO 80218 
(303) 399 -1096 
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BYTE Interview 

Rosing: The interesting thing is that 
we were at the stage in the program 
where the decision to make even what 
sounds like a simple change takes six 
months to percolate through because 
it's not a simple engineering 
change - it's manufacturing, tooling, 
documentation. 
Daniels: We made one legend change 
in June or July - the Apple key. When 
was that? 

Tesler: July, and it's just now showing 
up. 
BYTE: A legend change? 
Tesler: You saw two keys that said 
Command on them. The new version 
has only one, and instead of saying 
Command it has a picture of an apple 
on it. The reason is that the key's used 
as a shortcut to choose a menu com- 
mand. If you look at a menu, on the 
right you'll see this little apple symbol 

ALL 

Software Catalog. FREE. Get the lowest price on every software 
program you need. 1/3 off list price guaranteed. And look 
what else you get from ITM. 

Unlimited Consultation! ITM's consultants work with an amazing 
database indexed with over 300 software selection criteria - plus thousands of in -depth product reviews. You'll get 
the programs that are right for you Quickly. Easily. Its the 
most sophisticated consultation service in the industry. 
Call toll free! 

Over 2,000 programs to choose from. Hundreds added every 
month. All categories All formats. 

See any program demonstrated. Order any non -entertainment 
program for a risk -free, thirty -day trial. Full refund if not 
completely satisfied. 

No minimum order. Buy just one program if you like. Quick 
shipments. 

All this. and more, is yours for an annual fee of $100. Call 
ITM now Or, mail the coupon today and receive our FREE 
Software Catalog. Save hundreds - even thousands - of 
dollars on all of your software purchases with ITM. 

American Express. Visa. or MasterCard honored. 
Call toll -free today. 

(800) 334 -3404 
In California (415) 284 -7540 

Software Catalog. FREE. Byte 283 

YES. Send complete information for my review. Please include a 
free copy of ITM's Software Catalog. 

NAME 

COMPANY NAME 

ADDRESS 

ITM 
Software Division 

We make software 
buying simple. 

CITY /STATE /ZIP Attn Stevan Cloudtree 
936 Dewing Ave . Suite E 

PHONE Lafayette. CA 94549 -4292 

Individual Dealer Consultant Company (415) 2 
288) (800) or 
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and a letter. If you hold down the 
Apple key and the letter, you get the 
command. We couldn't find any way 
to symbolize the Command key that 
would fit nicely in a menu and be 
recognizable to people. We tried and 
tried. Finally we decided that the 
apple looked nice and had a nice 
sound to it -"Apple X," "Apple 
R" - and it keeps Apple in the mind of 
the user instead of "control" or 
something else. It's a symbol that 
everybody using this machine will 
recognize instantly, so we decided to 
put it on the key as well as on the 
screen. To finish the artwork in time 
to get the machines to test users in 
time to get responses, and so on, the 
change had to be in by a certain date. 
The decision was made only hours 
before the deadline. 
BYTE: Are there going to be two 
Command keys without legends on 
them? 
Tesler: No, only one. We studied 
IBM and DEC and other keyboards 
and found that they all have just a 

single Command or Control key on 
the left -hand side. We also really 
wanted to put an Enter key on the 
main keyboard because we would 
like to be able to offer a configuration 
in which an alphabetic keyboard and 
a numeric keyboard are in- 
dependent - for, say, a company that 
does only word processing. Word 
processors don't need the Clear func- 
tion, but they do need the Enter func- 
tion, so we wanted to be able to have 
the Enter key on the main keyboard; 
that way, even people without a 
numeric keypad can hit Enter. Again, 
on IBM and DEC keyboards the Enter 
key is standard; on many of those 
keyboards, that's the standard posi- 
tion for the Enter key. So we decided 
to be more like other companies. The 
Enter key also gives us the option of 
removing the numeric keypad with- 
out losing an important function. 
And then the option keys were put on 
the side of those, and there we de- 
cided we did need two option keys, 
left and right, because they're used 
very much like shift keys for typing, 
and in Europe it would be very im- 
portant to be able to touch -type for- 
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Check The Chart 
Before You Choose 
Your New 16 -Bit 
Computer System. 
Colum á _a 
New Multi -P 
Featuring IBM -PC' Compatib ty, 
Excels In Professional, Business 
And Industrial Applications. 
Check it out. 

Columbia Data Products MULTI -PERSONAL" COMPUTER 
can use software and hardware originally intended for ass 
the IBM" Personal Computer . while enjoying the i 
flexibility and expandability of all Columbia Data's corn- , /: 
puter systems 

Available operating system software includes singled 
user MS -DOS' or CP /M 86" or multi -user. multi- tasking 
MP /M 86' or OASIS -16', with XENIX' available soon. 
providing users with a host of compatible software pack- 
ages for personal and professional business and indus- 
trial applications. A large selection of higher level languages 
are also available. including BASIC, FORTRAN, COBOL, 
PASCAL and MACRO Assembler. 

Our standard 16-Bit 8088 hardware configuration pro- 
vides 128K RAM with parity, two RS -232 serial ports. 
Centronics parallel printer port, interrupt and DMA con- 
trollers, dual floppy disks with 640K storage, Winchester 
disk and keyboard interfaces, and eight IBM -PC compat- 
ible expansion slots ... and lists for only $2995. Winches- 
ter hard disk configurations, featuring cache buffer 
controllers for enhanced disk access performance are 
also available, starting at $4995. 

So, when you need to grow, why gamble and hassle 
with independent third party hardware and operating 
system vendors which may or may not be compatible 
not to mention the hidden expense and frustration of 
implementing peripheral drivers in the different operat- 
ing systems and upgrades? Who needs the finger -pointing 
when things don t work out? 
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eign alphabets for international cor- 
respondence, mathematical symbols, 
and other special characters. So there 
were some trade -offs. We didn't want 
to just keep jamming two of every 
key on the keyboard, so we decided 
what the priorities were and ended up 
being fairly close to the industry stan- 
dard. We have one Apple key, one 
Enter key, and two Option keys. 
BYTE: The user -interface design 
seems to have been difficult. 
Tesler: That was the hard thing that 
affected the most people. A lot of 
software and hardware engineering 
issues were very difficult, but they af- 
fected only a few people. Interface 
issues affected half the division 
because Training, Publications, 
Marketing, and the software person 
implementing the application all had 
an opinion. People like us who were 
overviewing all the applications had 
opinions, in- between managers had 
opinions, kibitzers on the side had 
opinions, too. Not everybody can 

talk about what gate to use in some 
circuit or what routine to use in some 
program, but everybody can talk 
about the user interface. So we had to 
accommodate all of these things. And 
it turned out that good ideas and 
good criticisms came from 
everywhere. We had to come up with 
some objective way to decide. That's 
why we established the methodology 
which involved user testing. We had 
a procedure for proposing changes, 
reviewing the changes, narrowing it 
down to a few choices, with certain 
criteria like consistency and par- 
simony. And then we actually im- 
plemented two or three of the various 
ways and tested them on users, and 
that's how we made the decisions. 
Sometimes we found that everybody 
was wrong. We had a couple of real 
beauties where the users couldn't use 
any of the versions that were given to 
them and they would immediately 
say, 'Why don't you just do it this 
way ?" and that was obviously the 

way to do it. So sometimes we got the 
ideas from our user tests, and as soon 
as we heard the idea we all thought, 
'Why didn't we think of that?" Then 
we did it that way. 
BYTE: Bruce, could you say 
something about the software archi- 
tecture? 
Daniels: There's an operating system 
underneath that we built ourselves 
because we felt that the ones that 
were out there didn't quite meet our 
needs. 
BYTE: What does yours do that 
others don't? 
Daniels: It's not just what it does, but 
what it doesn't do. Some other 
operating systems are basically 
timesharing systems like Unix that 
have a lot of features that we don't 
need, and why take up extra space for 
that? We wanted a system that the 
user didn't have to be experienced to 
understand, and it had to be very 
reliable. It had to maintain the user's 
data and keep it there. It also had to 

300 1200 Baud Bell 103 413 212 compatible 
Auto dial Hayes Smartmodem compatible 
Full or Half Duplex 
Audio Monitor signals busy line no- answer. etc 

Our newest modem does all this with 3 LSI chips 
about one seventh of the usual integrated 
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young when we got on it. We were 
getting one sample at a time from the 
local Motorola engineer here. 
BYTE: Do you think the 68000 will be 
the dominant processor in the next 
few years? Is it going to overcome the 
8088, the 8086? 
Rosing: I would speculate that for 
high -end applications with very 
computer- intensive, graphics - 
intensive needs, the 68000 will 
become dominant. 
Daniels: But the 8086 has such an in- 
stalled base going already, I think 
that alone would carry it. . . 

Tesler: You mean numbers of actual 
units with the 68000 in it, or the 
number of different products? 
BYTE: Both of those questions. 
Tesler: Well, we're putting 68000s in 
the units well sell, so that will mean 
more units with 68000s. We expect to 
sell a lot of machines. 
BYTE: You've got a 68000 machine 
with a lot of memory in there, and 
not too much special -purpose hard- 
ware. Why did you decide to do it 
that way instead of using some ver- 
satile hardware chips, like the NEC 
7220, for video display? 
Daniels: We're very much boosters of 
bit -mapped graphics, and in fact 
hardware support for bit -mapped 
graphics is pretty small. All you need 
is sort of a shift register. We thought 
the flexibility that would give us in 
graphics and the things we could do 
in user interface with bit -mapped 
graphics was well worth the price. 
BYTE: But doesn't the 7220 have bit - 
mapped graphics itself? 
Rosing: Well, there were a couple of 
practical considerations. The NEC 
7220 didn't exist when we designed 
Lisa, although we knew it was 
planned. The second consideration 
was that the 7220 cost more than the 
TTL [transistor- transistor logic] hard- 
ware needed to implement the 
equivalent functions. And the third 
consideration was this: because we 
were able to interleave the memory 
and display cycles, we were able to 
essentially get data out of the 
memory at very little penalty. Using a 
7220 would actually cost con- 
siderably more in terms of system 

Circle 400 on inquiry card. 
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support things like graphics, the win- 
dows that we have on the screen, the 
mouse, and so forth. We didn't really 
find an operating system that met our 
needs, so we felt we had to go build 
our own. We built the other features 
on top of this - the support for the 
windows, the support for graphics, 
the support for multiple fonts, the 
support for printing. It's really quite a 
rich architecture. At least half of the 
software is in this foundation soft- 
ware. 
BYTE: How large is that in bytes? 
How much code is in that foundation 
software? 
Daniels: Well, source code is 
something like 10 megabytes. 
Tesler: Object code is about half a 

megabyte. 
BYTE: That's what's there before you 
put the application programs in - half 
a megabyte? 
Daniels: Yes. 
BYTE: After you specified the user in- 
terface, what list of hardware re- 
quirements did you come up with? 
Rosing: Well, the main list that was 
specifically user interface would be 
the bit -mapped graphics display and 
the resolution of approximately 700 

pixels across in the horizontal dimen- 
sion, the mouse, and the doorless disk 
drives with the eject button rather 
than an eject handle. They deter- 
mined a lot of the hardware design. 
We had other user -interface con- 
siderations, though. We wanted to 
make the system very easy for its 
users to service - I presume you've 
seen it break apart. Servicing really is 

simple. It took a moderate amount of 
extra product cost to get that feature 
in there. And that's a part of the even 
more global user interface, how 
people perceive the whole system. 
BYTE: Why did you choose the 68000 
microprocessor and what alternatives 
did you consider? 
Daniels: We thought its architecture 
was very broad and strong and would 
take us through the '80s, and we 
wanted that. We wanted something 
to support the graphics, and we 
thought that processor gave us what 
we needed then. The 68000 was a bit 
of a gamble because it was very 
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30 days, and we'll send your money 
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respectively. The MetaCard System Operating 
Manual is available for only $25. 

For more information write us today, 

Metamorphic Systems, Inc., 8950 Villa La 

Jolla Drive, Suite 1200, La Jolla, CA 92037. 

Or call us today to order yours at 
FORTRAN, BASIC and almost all others operate 
at peak performance. MetaCard enables you to 

continue to use most of the popular peripherals 
for your Apple II, plus all of your existing 
software. And with many best selling 
applications for the IBM PC available soon, you 

can use your Apple in new and developing areas. 

MetaCard uses the Intel 8088 processor and 
operates at a full 5 Mhz. And MetaCard's 

real -time clock, external power supply, parity 
checking RAM, and power -up ROM diagnostics 
give you the features and reliability you demand. 

800/228 -8088 
In California call 619/457 -3870. 
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Computer Inc ., Intel 8088 - Intel Corporation, CP - M.86 - Digital Research 
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performance. And there was one 
more consideration: with the 7220, 
you can't access the display memory 
bank when the chip is refreshing the 
CRT, and that limits the time you can 
access it to about 10 percent of what 
we have, which would drastically af- 
fect performance. We can access 
memory any time. For equivalent 
performance, we would have to use 
two 7220s, and that would push the 
cost and the "real estate" beyond what 
we have. 
BYTE: On the other hand, software 
doesn't get written overnight... 
there's a certain cost to that. You 
know, this is very software -intensive. 
Rosing: Most of the software that 
supports the graphics took three 
years to write, but no hardware in the 
world can duplicate what that soft- 
ware does. 
BYTE: Really? The software is faster 
than the hardware? 

Rosing: No, not always faster. 
BYTE: Its functionality is greater? 
Tesler: Yes. The graphics package lets 
us draw circles, rectangles, ovals, and 
rectangles with rounded corners. It 
also automatically handles clipping 
on nonrectangular boundaries. If you 
have one object over another, you 
can draw the one behind without 
splashing the pixels on top of the one 
that's in front. That's a .. . 

BYTE: A software revolution? 
Tesler: A very unusual capability, 
which no one else has in that general 
form. The other implementations are 
all either very, very expensive hard- 
ware - the $100,000 class - or in soft- 
ware, which isn't really that general 
and performs much much worse. 
There's nothing in the same class as 
our software as far as capability and 
speed. Of course, there is graphics 
software that's faster and hardware 
that's faster, but it doesn't have 
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30 -Day Money Back Guarantee 
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anywhere near this capability. 
BYTE: Do you have a Xerox Star here 
that you work with? 
Tesler: No, we didn't have one here. 
We went to the NCC when the Star 
was announced and looked at it. And 
in fact it did have an immediate im- 
pact. A few months after looking at it 
we made some changes to our user in- 
terface based on ideas that we got 
from it. For example, the desktop 
manager we had before was com- 
pletely different; it didn't use icons at 
all, and we never liked it very much. 
We decided to change ours to the icon 
base. That was probably the only 
thing we got from the Star, I think. 
Most of our Xerox inspiration was 
Smalltalk rather than Star. 
BYTE: What does Lisa have that the 
Star doesn't have? 
Tesler: We're talking about graphics 
capability. You originally asked why 
we didn't use graphics hardware. Our 
graphics primitives in software are 
more general than the Star's, so 
they perform better. We have a faster 
and more general ability to draw on 
the screen a picture of multiple 
graphical objects in different shapes, 
to have one window that uncovers 
another, and to repaint just the parts 
that are uncovered. 
Daniels: Look at the desktop 
managers of the Star and Lisa. With 
the Star, you can only put them at 
fixed places on the screen so you 
know they don't ever overlap. On 
ours, you can put them any place you 
want. It's that generality that allows 
us to have arbitrarily shaped things 
and covering each other up and .. . 

BYTE: Documents or forms, shapes, 
or anything. . . 

Daniels: Yes. 
Tesler: Right. We have curves in it. 
Everything in the Star, you11 notice, 
is really rectangular, and our things 
can have curved edges and that sort 
of thing. 
BYTE: Another hardware question: 
How many microprocessors are in the 
machine, what are they, and what do 
they do? 
Rosing: Let's see. One to scan the 
keyboard, in the keyboard housing 
proper; a second one that receives the 
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keyboard commands and keys up 
mouse events; the 6504 that controls 
two floppy disks; a Z8 microproces- 
sor in the hard -disk controller - it's an 
intelligent controller; and then, of 
course, the 68000. That's five. 
Tesler: Almost every major chip 
manufacturer except for one. 
Rosing: And with only one exception 
all our I/O (input /output) cards have 
microprocessors. 
BYTE: You say that the magnetic 
read /write head in the disk drive is 
microprocessor -controlled in order to 
let it be more sensiti+4e to variations in 
the alignment. Is that the 6504? 
Rosing: Yes. 
BYTE: What is the microprocessor 
that handles the keyboard and the 
mouse? 
Rosing: That's a National COPS. We 
tried to pick the processor that we felt 
was best for each particular job. 
BYTE: The memory is 64K -byte 
chips? 
Rosing: Yes, 64K chips. 

Tesler: On the memory we have pari- 
ty and.. . 

BYTE: What part of the memory is 
video memory? 
Daniels: Some area in the main 
memory can be the video. 
Tesler: Any area at all. In fact, if you 
noticed yesterday in the demonstra- 
tion, when we're developing soft- 
ware, we need debugging information 
to be displayed for the programmer, 
but we don't want it to come out on 
the same screen that the user is seeing, 
so we had this magic toggle we were 
hitting that flipped between two 
screens. There are really two different 
areas of memory with a bit map in 
each. The software can switch bet- 
ween the two to display each in turn. 
BYTE: But they're within the main 
memory? 
Tesler: Yes, absolutely. Anywhere in 
memory. Take any number of con- 
secutive bytes and say that's the bit 
map. 
BYTE: Is anything else in main 

Dita°VU" FACILITY 
MANAGEMENT 

COMPLETE 
MANAGEMENT 

Everyone has heard that 
A CM the cost of computing is going down, but 

by the time you're finished with a Database Management 
System you can rely on you've spent hundreds and maybe thousands of dollars. 
At Thinkers Soft Inc., the price of computing is more reasonable than you think. 
Data -Vu'" by Thinkers Soft Inc., has three features which makes it one of the most 

powerful data management facilities available. 

1. Automatic Form Generator 
Allow you to generate forms on the 
screen and use them as a personalized 
tool to enter data on the data base. 

2. Relational Database Manager 
Designed for the small firm or 
professional who would like a 

convenient but inexpensive data base 
management system 

3. The Report Generator Program 
Specifically designed to retrieve 
information from the data base with 
simple statements, perform arithmetic 
operations, and much more 

4. Automatic Menu Generator 
Allows you to generate menus and use 
them as a personalized tool to run your 
application programs. 

ALL THIS FOR 

1149 
(Disk & 
Manual) 

CP /M Compatible 
Specify Diskette Format 
52 additional shipping Costs per diskette 
Prices subject to change without notice 
'Registered trademark of 
Digital Research. Inc 

Thinkers Soft, Inc. 
P.O. Box 221, 221 Clinton Rd., 
Garden City, NY 11530 

Call Today 
Dealer Inquiries Invited 

(516) 294 -8104 
We Accept Master Charge 
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memory, or is the rest of it all avail- 
able to the user? Is anything else 
mapped to the memory? 
Tesler: Oh, I see what you're say- 
ing - the shared memory. Shared 
memory with I/O is not main 
memory. The I/O memory is in the 
I/O cards. 
Rosing: It's not in the memory, but 
it's accessed like main memory, from 
the 68000 bus. 
Tesler: It's in the address space, but 
it's not in those 64K chips. 
BYTE: A certain address is really an 
I/O port, is that right? 
Rosing: Yes; it's the top physical ad- 
dress of the 68000. 
BYTE: Did you consider voice as part 
of the user interface? 
Rosing: Yes. We looked at it pretty 
hard and at one time in the early 
system we actually had a CVSD- 
based voice subsystem in the corn - 
puter, and we took it out because we 
didn't feel it achieved the quality we 
wanted to have associated with this 
system. 
BYTE: What does CVSD mean? 
Rosing: Continuously Variable Slope 
Delta modulation. It's much easier to 
say alphabet soup. We've thought 
about voice; it's part of our network 
architecture and will appear in the 
future, but only when we feel the 
technology's right so we can be proud 
of what we offer. 
BYTE: That's both input and output? 
Rosing: Right. We look at voice as 
being three problems. There's store 
and forward, which is just moving 
voice messages around, like a glori- 
fied answering machine. Second is 

text to voice; and third, of course, is 

voice recognition, or voice to text. 
The last one's the hardest of all, but 
we look at voice technology as 
something we have to approach in a 

unified way. 
BYTE: What about the program- 
mable serial ports? What chip is used 
there? 
Rosing: They use the Zilog SIO. That 
was one of the last major changes we 
made in the hardware design. We did 
it because we had two high -speed 
ports with less board space, and the 
Zilog SIO chip supports asyn- 
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S -100 STATIC MEMORY 
BREAKTHROUGH 

Finally, you can buy state -of- the -art 
S -100 /IEEE 696 static memory for your 
computer at an unprecedented savings. 

Memory Merchant's memory 
boards provide the advanced features, 
quality and reliability you need for the 
kind of operational performance 
demanded by new high -speed 
processors. 
Completely Assembled. 

These memory boards are not kits, 
nor skeletons - but top -quality, high - 
performance memories that are shipped 
to you completely assembled, burned -in, 
socketed, tested and insured with one of 
the industry's best warranties. 
Superior Design & Quality. 

Memory Merchant's boards are 
created by a designer, well known for his 
proven ability in advanced, cost -efficient 
memory design. Innovative circuitry 
provides you with highly desired features 
and incredible versatility. 

Only first -quality components are 
used throughout, and each board is 
rigorously tested to assure perfect and 
dependable performance. 
No Risk Trial. 

We are so convinced that you will 
be absolutely delighted with our boards 
that we extend a no -risk trial offer. After 
purchasing one of our boards, you may 
return it (intact) for any reason within 15 
days after shipment and we will refund 
the purchase price (less shipping). 

NEW S -100 PRODUCTS COMING 
SOON: 

DUAL 8/16 BIT CPU BOARD 
* 128K 8/16 BIT STATIC RAM 
* 256K 8/16 BIT DYNAMIC RAM 

48K PARTIALLY POPULATED $519. 
32K PARTIALLY POPULATED $409. 

64K RAM, MODEL MM65K16S 
64K x 8 -bit 
Speed in excess of 6 MHz 
Uses 15Ons 16K (2K x 8) static RAMS 
Ultra -low power (435 Ma. max. - 
loaded with 64K) 
Bank Select and Extended Addressing 
A 2K window which can be placed 
anywhere in the 64K memory map 
Four independently addressable 16K 
blocks organized as: - Two independent 32K banks or - One 64K Extended Address Page or - One 48K and one 16K bank for use 

in MP /M' (option) 
Each 32K bank responds 
independently to phantom 
2716 (5V) EPROMS may replace any or 
all of the RAM 
Field- proven operation in CROMEMCO 
CROMIX* and CDOS*. 
Compatible with latest IEEE 696 
systems such as Northstar, CompuPro, 
Morrow, IMS, IMSAI front panel, Altair 
and many others. 

OEM and DEALER inquiries invited. 

/ 111emory° `i Ylerchant 
14666 Doolittle Drive 

San Leandro, CA 94577 
(415) 4831008 

Circle 252 on inquiry card 

FULL TWO-YEAR 
WARRANTY. 

The reliability of our boards, 
through quality -controlled production and 
proven performance, has enabled us to 
extend our warranty to a full two years. 
That's standard with us, not an option. 
This includes a 6 -month exchange 
program for defective units. 

Shipped direct from stock. 
All Memory Merchant's boards are 

shipped direct from stock, normally 
within 48 hours of receipt of your order. 
Call us at (415) 483 -1008 and we may be 
able to ship the same day. 

16K RAM, Model 
MM16K14 

16K x 8 Bit 
16K STATIC RAM $169. 

Bank Select & Extended Addressing 
Four independently addressable 4K 

blocks 
One 4K segment equipped with 1K 

windows 
Uses field -proven 2114 (1 K x 4) RAMS 
Low Power (less than 1.2 Amps) 
Runs on any S -100 8080, 4 MHz Z -80 or 

5 MHz 8085 system. 

Prices, terms, specifications subject to 
change without notice. 

Cromix and CDOS are trademarks of CROMEMCO 
' MP /M is a trademark of Digitai Research 
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Hank: Here's the report you've been 
waiting for. Hope you put your system 
on automatic and didn't stay up. 

To all reps: Price changes on folio vin 
items effective immediately 
No. 10-111A: 10-114A: 10-AL. 

Take that, bud. (And retaliate fast. 
I know phone rates are low now, but 
game's cutting into sack time.) 

"' " Your computer's telephone. 

Ill a /om t/ / /// /bai / 41(//I/I/I/I///I////I/uì 

Whether they're getting thejumpon your personal computer. at 300 bits 
the latest stock reports or waging galac- 
tic wars in the middle of the night. more 
and more personal computer users are 
communicating. With each other. With 
offices. With networks, utilities and mail 
services all over the country. 

per second, over ordinary phone lines. 
Goodbye isolation. Hello world. 

Your modem is the one peripheral that 
makes your computer a computer system. 
So it's only natural that you'd want the 
best modem for your money. (One that 
comes with a limited 2 -year warranty.) 
The Smartmodem 300 is a wise choice. 
Far superior to acoustic coupler modems. 
which connect to the telephone receiver. 
And it's so easy to use. 

It dials, answers and disconnects 
calls automatically, operating with 
rotary dials, Touch -Tones and key -set 
systems. Plus it works at full or half 
duplex, which simply means that 

connecting to a time- sharing system, 
while it is a big deal, is no big deal to do. 

Indicator lights let you see 
what your Smartmodem is 
doing, while an audio speaker 
lets you hear it. (Is the remote 
system down, or was the 
line just busy? This way, you'll know.) 

Now all these extras aren't absolutely 
necessary. We could have gotten by 
without them. But at Hayes. we're not 
satisfied with just "getting by." That's 

And Hayes is providing the commun- 
ications link: A first -rate telecomputing 
system that combines an intelligent RS -232 
connect modem with a sophisticated, 
easy -to -use communications program. 

The Smartmodem 300. Think of it 
as your computer's telephone. Just plug 
it into any phone jack, and the Smart- 
modem 300 sends messages to and from 

why we made the Smartmodem 300 so- 
well, smart. You can even program it. 
In fact, we've provided one for you. 

Announcing Smartcom HP" The 
communications program designed by 
Hayes specifically for the Smartmodem. 
If ever there was friendly software, the 
Smartcom II is it 

The first time out. you'll be creating 
messages, sending them, printing them 
and storing them to disk. Simultaneously. 

Likewise, when you're on the receiv- 
ing end. Only you really don't need to 
be. With Smartcom II and your Smart- 
modem 300, your computer does it all. 
completely unattended!That's especially 
helpful if you're sending work from 
home to the office. or vice versa. 

But it's just part of the story. For instance. 
before you communicate with another 
system. you need to "set up" your 
computer to match the way the remote 
system transmits data. With Smartcom 
II. you do this only once. the first time. 
After that, the information (called para- 
meters) is stored in a directory on the 
Smartcom II. Calling or answering a sys- 
tem listed in the directory requires just 
a few quick keystrokes. 

You can store lengthy log-on sequences 
the same way. 
Press one key. and 
the Smartcom II 
automatically exe- 

cutes a whole string of numbers to connect 
you to a utility or information service. 

And if you need it, there's always 
"help." Even while you're on -line. the 
screen will display explanations about a 

Hayes® 
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Welcome toTELEMAIL! Your last access 
was Tuesday, Jan. 4, 1983 11:07 AM. 
CHECK these bulletin boards: 
TELEM AI L...TELESOFT... 

prompt, message or parameter that will 
get you on your way in no time. 

Smartcom II also provides a directory 
of the files stored on your disk. You can 
create, display. list, name, re -name or 
erase any file right from the Smartcom II 
screen. 

And now Smartcom II is available for 
the IBM PC* *and Xerox 820 -IIt. 

Like all our products, Smartcom II 
and the Smartmodem 300 are backed 
by excellent documentation and full 
support from us to your dealer. 

So see him today. Link up to the excit- 
ing world of telecomputing. Get a tele- 
phone for your computer. 

Hayes Microcomputer Products. Inc. 
5923 Peachtree Industrial Blvd.. Norcross, 
Georgia 30092.4041449 -8791. 

Smartcom II is a,trademark of Hayes Microcomputer 
Products. Inc. 
'Trademark of American Telephone and Telegraph 
"IBM is a registered trademark of International Business 
Machines. Corp. 
tXerox 820-11 is a trademark of Xerox Corporation 
©1983 Hayes Microcomputer Products. Inc. 
Sold only in the U.S.A. 
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BYTE Interview 

chronous as well as byte -sync and bit - 
sync protocols. We felt that made a 
heck of a lot more sense for the 
customer as the world evolves 
toward X25 -type packet trans- 
mission. We didn't want to make the 
customer buy an I/O card to upgrade 
from async to bit -sync. We have only 
three I/O slots, so we're careful not to 
waste them on things we can put in 
the main machine. 
BYTE: Both serial ports can be bisyn- 
chronous? 
Rosing: Yes; they can be programmed 
any way. 
BYTE: And can this SIO function as a 
UART? 
Rosing: Yes. A UART /USART corn - 
bination. 
BYTE: When did you know that you 
were going to have half a megabyte as 
standard memory? When did you 
know how much you were going to 
need? 
Daniels: It's always been a backward 
sort of thing. We had the capability 
for a full megabyte in the machine, 
and it was more a case of how much 
memory we needed to achieve our 
goal. 
Tesler: The sales force wanted it to be 
128K; the programmers wanted a 
megabyte. We negotiated. 
Rosing: Since we were writing the 
code we got the megabyte. 
Tesler: So the hardware people made 
it as big as they could in the address 
space, and then after some testing of 
the system we determined that half a 
megabyte was a reasonable compro- 
mise of cost and performance. 
BYTE: Do you expect the standard 
memory on other manufacturers' 
machines to jump dramatically after 
the appearance of Lisa? 
Tesler: Well, apart from its impact on 
cost, I don't think the amount of 
memory is a critical factor in deciding 
what machine you want to buy. If 
you're an end user, you should be 
buying a machine based on what it 
does for you, how easy it is for you to 
learn, how easy it is to use. Whether 
it has 12 bytes or it has 12 megabytes 
doesn't really matter to the end user, 
which is our marketplace. We're not 
selling the machine primarily to pro- 

grammers who might care about that. 
End users have no idea which systems 
have more memory or less memory 
or one megabyte or one hundred 
thousand bytes. If other manufac- 
turers are trying to match Apple, they 
should try to match us on ease of use 
and functionality and things like that. 
If they can do it in a small amount of 
memory, more power to them. 
BYTE: Doesn't it matter when you're 
doing something like dictionary soft- 
ware or when you want to read a dic- 
tionary into memory fast and proof- 
read a document very fast? 
Tesler: Yes, there are certain func- 
tions where it definitely makes a dif- 
ference. We have that in our Lisa 
Calc. In order to do rapid recalcula- 
tion, the whole matrix really should 
be in resident memory, so we spent a 
lot of time coming up with a data 
structure that packed that data as 
tight as possible so that it would get 
as many cells as possible into 
memory, no matter what size 
memory there was. 
BYTE: Your version of BASIC will 
use more than 64K? 
Daniels: Oh, yes. We could have put 
less memory in it, but the perfor- 
mance would have been unaccep- 
table. Unfortunately, some corn - 
panies advertise machines that have 
less memory than anyone would ever 
reasonably buy. We haven't tried to 
do that here. 
BYTE: You didn't use less memory 
and fewer disk drives than would 
really be effective, and so on? 
Daniels: Yes, and I think when you 
look at the typical configurations that 
people buy of other machines, the 
cost is really not that different from 
the kind of costs we're talking about 
for Lisa. If the other machines get 
loaded up with disks and memory 
and the other kinds of things you 
want to run, then their prices will be 
comparable. 
BYTE: When you decided you had to 
have hard -copy graphic output that 
accurately represented the quality of 
the screen graphics, what choices did 
you consider before you did this 
amazing adaptation of a $600 -$700 
printer? 
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If you use a Word 
Processor, you need 

C,IZAMMATIkTN 

Beyond Spelling Checking 
Grammatik can find over 15 

different kinds of common errors 
missed by simple spelling 
checkers alone, including 
punctuation and capitalization 
errors, overworked and wordy 
phrases, and many others. Use 
Grammatik with Aspen Software's 
spelling checker Proofreader, 
featuring the Random House 
Dictionary ®, or with your current 
spelling checker for a complete 
document proofreading system. 

Read what the experts say: 
"The perfect complement to a 

spelling checker." 
Alan Miler Interface Age. 5/82 

"A surprisingly fast and easy tool for 
analyzing writing style and 
punctuation." 

Bob Louden. InfoWorld 12 81 

"Anyone involved with word 
processing in any way is encoúraged 
to get this excellent program." 

A A Wicks. Computronics. 6/82 

"A dynamic tool for comprehensive 
editing beyond spelling corrections." 

Dona Z Medach. Interface Age, 5/82 

"A worthy and useful addition to your 
word processing software." 

Stephen Kimmel. Creative Computing. 6/82 

Works with CP /M ®, 

IBM -PC ®, TRS -80® 

Grammatik $75.00 
Proofreader $50.00 

Order directly from Aspen 
Software, or see your local dealer. 
Specify your computer system 
configuration when ordering! 
Visa, Mastercard accepted. 

Random House is a registered trademark of Random 
House, Inc. Other registered trademarks. CP /M. Digital 
Research -- TRS -80. Tandy Corp -- IBM. IBM -- 
Proofreader. Grammatik Aspen Software Co. 

Aspen Software Co. 
P.O. Bon 339-B Tijeras. NM 87059 

(505) 281 -1634 
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Rosing: A wide range of options were 
being discussed, all the way from 
thermal printers to laser printers. We 
tried to identify what's critical in the 
marketplace. We thought there were 
two printers of first priority: a per- 
sonal printer and one with letter 
quality. At the same time our sister 
division, the Apple II -III division, 
was evaluating the same two sets of 
printers. So we teamed up and did a 
survey of virtually all the printers 
that were available from every 
manufacturer who would have the 
volume capability to serve our needs. 
We did an extensive test and put 
about eight dot -matrix printers 
through their paces with really tough 
software. Quite a few of them just fell 
right off the table - it was clear that 
the quality wasn't there. Certain ven- 
dors were also much more responsive 
to fixing problems. So it really boiled 
down to two printers. Then, as we 
developed our printer software, the 
one we're using now - the C. Itoh - 
just far and away stood out as having 
the best mechanical design. You 
could put the dots where you wanted 
them repeatedly, and that's what we 
needed more than anything else in the 
world - good mechanical design. 
Rosing: And a good price. Same for 
the letter -quality printer. 
BYTE: The printer you are using is 
from C. Itoh, but it's your own ROM 
and your own systems software that 
drives the printer through the ROM. 
Rosing: Correct. 
BYTE: What else can you tell us 
about the printer, especially the dot - 
matrix? 
Daniels: Mechanically it's just a raster 
device. 
Tesler: A character generator is built 
into it; it has some capabilities. It 

has a single type style that can be 
stretched horizontally and vertically 
as it's printed, and it has what they 
call a graphics mode. They thought 
that would be used lightly, but it's 
what we use almost exclusively. And 
even within the graphics mode, there 
are two resolutions, low and high. 
High resolution is a lot slower. We 
wanted to offer the user all these 
choices. 

BYTE: So this is a custom design for 
you... custom changes? 
Tesler: Custom changes I would say, 
yes. 
BYTE: Did you say it sometimes 
prints out in character mode? I 

thought all of its printing when you 
were controlling it was using the 
highest resolution. 
Daniels: I think all the stuff you saw 
was done at high resolution. 
BYTE: For speed you can go to a dif- 
ferent mode? 
Tesler: Yes; we're planning to offer 
the customer a way to get a quick 
draft using the character generator. 
Characters won't look quite the way 
they will in the final version, but you 
can get output in a hurry. 
Rosing: The printer will have three 
different speeds and three different 
quality levels. 
BYTE: Do you have an idea where 
you're going next? 
Rosing: We have what feels like ten 
years' worth of backlog. We have a 
pretty good idea what we're going to 
do for the next few years. 
BYTE: What's that? 
Rosing: The thrust is to expand the 
level of integration within the ap- 
plications and to add facilities to 
make it easier for more applications 
to be written outside of Apple. 
BYTE: Those facilities are the 
development toolkit? 
Rosing: Yes. The development toolkit 
is a key thing. And for a large part of 
the marketplace, adding network ap- 
plications and data communications 
is very important. Last but not least is 

adding really serious database func- 
tionality to the system. If you add all 
that up, it's as big a task or bigger 
than what we've just done. 
Daniels: In fact, almost as important 
as the team building that we've gone 
through is building up this founda- 
tion that we've used to create the six 
applications we've now built. The 
foundation is an amazing application 
machine. We and others outside Ap- 
ple can build applications that are just 
amazing now, because no one has to 
rebuild the foundation. It's already 
there, in place, and we really hope to 
leverage off that in the future. 
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FIRST 
FROM 

TECMAR 

NEW 
REMOVABLE 
CARTRIDGE 

WINCHESTER 

Write for new Tecmar Information Kif. 

TECMAR 
Personal Computer Products Division 

23600 Mercantile Road 
Cleveland. Ohio 44122 

Phone 216. 464 -7410 /Telex 241735 

complete with 
controller & cartridge 

This is the breakthrough in 
storage that IBM PC people 
have been waiting for, as 
Tecmar engineering keeps 
you moving ahead. 

the new SyQuest 
5 Megabyte removable 
cartridge Winchester disk 
drive 
complete, easily installed 
in IBM PC or available in 
IBM -compatible Tecmar 
expansion chassis 
new Tecmar superspeed 
controller 
Tecmar disk sharing for up to 
4 IBM PCs 
your best solution for mass 
storage, and the most 
sensible back -up system 
available. 

We believe this is the future 
in storage because we have 
proved its reliability and 
its advantages. The new 
removable cartridge gives 
you unlimited memory at a 
lower price tag than the basic 
Winchester at comparable 
speed. 

51795 
complete with 
controller & cartridge 

AVAILABLE NOW AT YOUR TECMAR DEALER 

TECMAR COMPATIBILITY, VERSATILITY, 
RELIABILITY, AFFORDABILITY, 
RESPONDABILITY 
I he first and only complete line of fully 
compatible expansion options for IBM 
PCs, including every type of disk drive 

NEW SHARED WINCHESTER PCMATE' ' 

Our new GT subsystem upgrades our 
original with 3 times faster speed, sharing 
for up to 4 IBM PCs . . Controller Board 
available for upgrade on trade -in. 

PC- MATE''' FLOPPY 
Controller Board will handle 5' /1" and ö" 
disks. Winchesters can be installed in our 
floppy subsystem cabinet. 
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Unique combination of features 
Unusual flexibility 
Attractive price 

A new dimensioti in small computers. 

In its price range, the new IBM 
Instruments Computer System offers 
higher levels of function and performance 
than other computers. 

For scientific, engineering and general 
computing applications, including instrument 
control and data acquisition, data analysis and 
communications, no other computer is like it. 

The IBM Instruments Computer System 
is based on the highest performance general 
purpose processor available. Modular design 
permits you to select a configuration to meet your 
present needs exactly. Provision for continuing 
enhancement and upgrading is built in. 

The inside story 
Basic working memory 

is exceptionally large. When 
expanded fully, the IBM 
Instruments Computer System 
has up to 5 megabytes of 
working memory. 

You'll find more standard 
communications ports and more 

connection modes than on other computers at or 
near the price. The optional integrated Analog I/O 
card further enhances connectability. 

You'll also find a priority interrupt driven 
system with 32 levels of interrupt and 4 direct 
memory access channels. 

The outside story 
This is a computer that people find simple 

to understand and easy to use. Up to three 
interface modes (two programmable keypads and 
a keyboard) provide a wide range of choices for 
interacting with the system. Operation is from 

Circle 202 on Inquiry card. 

menu or by simple direct command. 
The system provides integrated high 

resolution graphics on a CRT. Hard copy is 
supplied by an optional high resolution 4 -color 
printer /plotter using plain paper. These high 
levels of resolution are standard from IBM 
Instruments, extra on others. 

Optional diskette and disk drives provide 
up to 44 megabytes of on -line storage. 

A real -time, multitasking operating system 
and a wide range of programming support 
enhance the usability of the system. 

The value story 
The IBM Instruments Computer System 

can grow easily; you can add options yourself. 
Your initial investment is protected. 

Starting at $5,695, this system gives you 
outstanding power, capacity and performance for 
the money. 

SPECIFICATIONS, IBM INSTRUMENTS COMPUTER SYSTEM 

Processor 
680008-MHz 

Norking Memory 
Up to I28K bytes of 
ROM 
128K bytes of RAM 
expandable in 236K 
increments up to 5 
megabytes 

Disks and Diskettes 
Up to 4 Diskettes, 
ît/á' -322K bytes or 
8" -1 megabyte each 
Up to four îVá' 
Winchester type 
disks, î or 10 
megabytes each 

Communications 
RS232C -3 pats 
IEEE -488 bus 
Parallel I/O 
VERSAhus 
compatible system 
hiss 
Analog I/O card 

Printer/Plotter 
4- colors 
Upto200cps 
200 x 336 d ts/inch 
Full dot pattern 
control for graphics 
plotting 

Display Screen 
12" adjustable 
80 characters x 30 
lines 

'Trademark of Motorola, Inc. 

768 x 480 dots 
Memory mapped 

Keyboard and 
Keypads 
Full alphanumeric 
keyhoani plus 10 
pn.ammahle keys 
Up to 57 
programmable soft 
keys on pnweswK 
10 programmable soft 
keys on CRT 

Programming 
BASIC/FORTRAN/ 
PASCAL assemblers 
Utilities/Diagnostics 
Chromatography, 
FTIR and other 
application programs 

We'd like to tell you more about it. 
Simply call 800 -243 -7054. In Connecticut, 
call 800 -952 -1073. IBM Instruments, Inc., 
Orchard Park, Box 332, Danbury, CT 06810. 

Instruments 
In r. 
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The Enhanced VIC -20 
Part 1: Adding a Reset Switch 

Joel Swank 
12550 SW Colony #3 
Beaverton, OR 97005 

Most microprocessor chips have an input pin called 
Reset. When an electrical zero or ground is applied to this 
pin, the microprocessor clears all internal registers and 
starts a preselected sequence of initialization instructions. 
That's how a microcomputer begins operation when you 
turn it on. Most microcomputers also have a Reset switch 
that enables the operator to apply the zero signal to the 
Reset pin to restart the computer. Unfortunately, the 
Commodore VIC -20 does not. 

The VIC has a restore function that is activated by 
pressing the Stop /Run and Restore keys at the same time, 
but it doesn't use the 6502 microprocessor's Reset line. In- 
stead, the Restore key is connected to a 6522 VIA 
(versatile interface adapter) that is programmed to inter- 
rupt the 6502 microprocessor each time you press the 
Restore key. The 6522 is connected to the 6502's NMI 
(nonmaskable interrupt) line. When the VIA interrupts 
the microprocessor, the program being executed stops 
and the VIC NMI interrupt -handling routine takes con- 
trol. This routine checks to see if the Stop /Run key is de- 
pressed and, if it is, executes the warm -start routine. If 

the Stop /Run key is not depressed, the original program 
continues. In normal operation, this method of resetting 
the VIC works fine. When a program runs astray, you 
just press Stop /Run and Restore to recover. Any BASIC 
program in memory is preserved, and all parameters 
(screen color, sound, input /output devices, etc.) are reset 
to default values. 

Editor's Note 
The VIC -20 is one of the new breed of low -cost computers that offer a 

surprising amount of computing power for the money. But its low cost 
means that it lacks some of the features we've come to take for granted. 
In this series of articles, Joel Swank will "enhance" the VIC -20 and 
hence increase the utility of this very interesting computer... .S.J.W. 
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For the restore function to work, the VIA must be pro- 
grammed properly. If the errant program has inserted 
random data into the VIA registers, the restore function 
will not work. There's another problem: the 6502 can 
enter a state in which the NMI has no effect. In this 
"hung" state, the 6502 performs no operations. You rare- 
ly encounter it when you use BASIC programs, but if you 
try to develop any machine- language subroutines, it 

could happen often. In both of the above cases the restore 
function does nothing. The only way to recover is to turn 
the VIC off and back on again, thereby erasing any data 
or programs that are in memory. A Reset switch can 
reinitialize the VIC without turning it off while preserv- 
ing anything in memory. 

Installing the Switch 
You can implement a Reset switch for the VIC by add- 

ing two wires and a switch. Figure 1 shows the schematic 
diagram for the VIC Reset circuit. Normally, the 555 
integrated circuit (IC) timer on the VIC board is used to 
generate a 3- second low pulse on the Reset line at power - 
up. The switch serves to temporarily connect pin 2 of the 
555 (the trigger input) to the ground line. That causes the 
555 to repeat the pulse, which completely resets the VIC 
system without losing the data in memory. (Note: mak- 
ing this modification to the VIC will invalidate your war- 
ranty, so you might want to wait until it has expired.) 

The Reset circuit requires one normally open SPST 
(single -pole, single- throw) push- button switch and two 
6 -inch lengths of stranded insulated hookup wire. To in- 
stall the circuit, you'll need a 25 -watt or smaller soldering 
iron. Do not use a 150 -watt soldering gun; it will destroy 
your VIC's printed- circuit (PC) board. Be sure to use only 
rosin core solder. You'll need a pair of wire cutter /strip- 
pers and a pair of small needle -nose pliers. To mount the 
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THE CIANTILLER 

Small, smart and cost effective, the 
IMP -40 single en plotter puts big - 
plotter power at the command. of the 
small -system user. With this amiablë 
and competent aid at your side, you 
can cream colorful 81 x..11" and 11 x 
17" graphics --images of professional 
quality for stafid alone use, binding 
into reports or as overhead tr-arls- 
parancies for group presentations. 

Circles, arcs, ellipses and general 
curves are automatically generated by 
robust internal firmware, freeing you 
and your computer from wasteful 
low= level' busywork. ' 

By plotting in increments of only 
0.005", you are assured of virtually , 

step -free traces. The result is pre - 
cisely defined graphics of high 
accuracy-and solid repeatability. 

Standard RS -232 -C interfacir r 
matches the DMP -40 to all current 
computers. - 

Multicolòr plots pn the DMP -40 '.. 
are a simple matter since built in 
firmware and most commercial soft 
ware provide `fuse' co 0 n . I ds for . 
pen changing 

These and more g -p ò r capa- 
bilities are yours at small- plotter 
cost.* 

For the name and location of yoicr nearest . 
distributor, call 512- 8350900 or 
L -800- 531 -5205 outside Texas, or write 
Houston Instrument, 8500 Cameron Rd :, 

' Austin, Texas 78753. In Europe contact 
Bausch& Lomb NV. Rochesterlaan 6, 8240 
Gistel, Belgium,. Tel 059 -27- 74-45, 
846 -81399, ' 

'Ts retail $995. 

' Circle A5' or 'literature. Ciré/é 48 to,have reprèsefftat)ve cali. %. 

www.americanradiohistory.com

www.americanradiohistory.com


Create transportable software with... 

MULTIUSER 

Get unmatched relational data base 
power and applications transportability 
with DataFlex. Applications created 
with DataFlex run on single and multi - 
user, 8 and 16 bit systems! What other 
data base lets you take advantage of: 

CP/M 
MSDOS 
PCDOS 
PC-Net 
CP/M-86 
MP/M-86 
OSM Zeusg',I) 

Action DPC /OSE) 
Molecular N -StaraD 
Novell Share /NetE) 
Televideo Mmmost 
Corvus "PC" Network 
TurboDOS 
? ?? Network 

Multi -user operating system imple- 
mentations of DataFlex provide data 
protection to the field level in the data 
base, allowing multiple users to run the 
same on -line multi -file application. 

All DataFlex versions provide on -line 
multi -key ISAM, powerful data entry 
and report generation, and a friendly 
menu to run your applications. 

For more information contact your 
dealer or: 

:ATAACCESS® 
CORPORATION 

4221 Ponce De Leon Blvd. 
Coral Gables, FL 33146 

(305) 446 -0669 

CP /M & MP /Mot Digital Research, MSDOS t Microsoft, 
PcDOS® IBM, TurboDOS° Software 2000, 
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+5V +5V 

RESET 
SWITCH 

O.lµF 

RESET 

Figure 1: A circuit diagram for the Reset switch, which has been 
added between pins 1 and 2 of the 555 IC timer. 

switch in the case, you'll need a 1/4 -inch electric drill and 
drill bits. A small vise to hold the switch while soldering 
would be handy. You will also need a small Phillips 
screwdriver to disassemble the VIC. 

First disconnect the power cord and any peripherals 
that are connected to the VIC. Then turn the VIC upside 
down and remove the three Phillips screws in the bottom 
front of the case. Turn the VIC back over and lift the top 
front of the case. It should separate from the bottom and 
hinge on some hooks at the rear of the case. You will see 
two sets of wires that connect the top and bottom of the 
case; these connect the main PC board in the bottom of 
the case to the keyboard in the top. The group of 18 wires 
on the left is for the keyboard. The wires must be discon- 
nected at the connector on the PC board. Gently work 
loose this connector to reveal a row of square posts. The 
two wires on the right are for the power LED (light - 
emitting diode). They must also be disconnected from a 
connector on the PC board. When both sets of wires are 
disconnected, remove the top of the case and put it aside. 

Let's take a look at the VIC board. Two versions are 
currently in use. The original version, made in Japan, 
was produced under an FCC waiver that allows it to emit 
substantial RFI (radio- frequency interference). A small 
printed notice over the game input /output (I /O) port 
states this waiver. The newer VICs, which are produced 
in the United States, have sufficient shielding to meet 
FCC regulations. Their PC boards are also arranged dif- 
ferently. I have one of the older models, so I'll approach 
it first. 

On the older versions of the VIC, the right side of the 
PC board is almost completely taken up by the power 
supply and heat sink. On the far right are the connectors 
for the power cord and the game I /O. At the right rear is 
the housing for the expansion slot. The left side is taken 
up by the ICs that make up the VIC computer. The two 
40 -pin ICs in the left rear corner are the two 6522 VIAs 
that the VIC uses to communicate with external devices. 
Just in front of them are the two 24 -pin ROMs (read -only 
memories), which contain the machine -language routines 
that make up the VIC control program and BASIC. In 
front of them is the 6502 microprocessor that controls the 
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peace 
Introducing our third generation computer... 

the all -new QDP -300. Now, you can rest assured 
've found the most advanced microcomputer 

orl the market today. The QDP -300 is a user - 
y system - its on -line "Help" system gives 

!fin untrained operators access to its full power. 
flees CP /M* and MP /M* operating systems that 

assure the user of an abundance of compatible 
aware. The QDP -300 even has a dual voltage 

that allows worldwide operation (115 or 
volts) at the flick of a switch. For word process - 
financial forecasting. engineering design and 

ng, inventory. payroll, bookkeeping 
`mod more. the QDP -300 will work hard for you for 

and years to come. It s also comforting to 
that the QDP -300 is fully expandable and 
upgradeable as your computer needs grow. 

's even more. It might make you sleep better 
know that the QDP -300 is backed by one year, on- 

warranty with service provided by General 

.... 
i:t 

Electric Apparatus and Engineering Services 
more than 50 service locations nationwide. 
features and all of the others we've built 
QDP -300 don't bring you peace of mind. 
low price tag will. 

More Flexibility - Easily upgr 
bit capability which gives the user 8 
operation. IEEE 6961S -100 Bus. 

More Speed - Unique "cache 
operation makes the QDP -300 one o 
operational 8 bit systems on the ma 

More Power - Advanced s 
utilizing Z80B* * CPU operating at 

More Storage - Dual 8" flop 
provide a total of 2.4 MB of formatted 
MB and 15 MB internal hard disk s 
30 MB external hard disk system a 

Call or write for complete specifications and 

14.1L IL Ia. 

IDowi111 PLonw ouK 

computer' systems 
10330 Brecksville Road, Cleveland, Ohio 44141 
(216) 526.0838, Telex: 241596 Circle 356 011 inquiry card. 

Specifications subtext to change 

'CP!M and MP'M are trademarks 
ut Digital Research Corp 
ZSOB is a trademark of Zilog Corp. 
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Photo 1: The VIC -20 circuit board. The Reset switch, shown at 
left, has already been installed in the American version. (Photos 
by John M. Hannan.) 

Photo 2: A close -up of the VIC -20 circuit board. The Reset 
switch is connected to pins 1 and 2 of the 555 IC timer next to 
the lower left -hand corner of the perforated metal box. 

entire system. At the rear center is the 24 -pin ROM that 
contains the VIC character -set patterns and the 40 -pin 
6560 video -interface chip (hence VIC) that controls the 
output to the TV. In front of the 6560 are the ten 2114 
RAMs (random- access read /write memories) that make 
up the VIC's 5K -byte standard memory. The rest of the 
ICs on the board are the TTL (transistor- transistor logic) 
chips that perform the address decoding and interface 
between the larger ICs. 

Photo 1 shows the newer version of the VIC, which has 
the power supply, expansion slot, and game I/O on the 
right side. It has additional metal shielding over the 
power supply as well. The ICs on the new version are re- 
arranged. The 6502 microprocessor and the two program 
ROMs are located in the right front just below the power 
supply. The RAMs are located in the front left in two 
rows. The character -set ROM is just to the right of the 
RAMs. The 6522 VIAs are located in the left rear corner. 
The 6560 and the rest of the TV circuitry can be found in 
the center rear covered by a metal box. The 555 timer is 

122 February 1983 © BYTE Publications Inc 

located at the left of this metal box. 
You will install the Reset switch at the center of the far 

left end. To the left of the perforated metal box is the 555 
timer (see photo 2). With only eight pins, it is the smallest 
IC on the board. Connecting the Reset switch involves 
soldering wires to pins 1 and 2 of this IC. The 555 has a 
dot beside pin 1. The pins are numbered counter- 
clockwise from pin 1. 

Before you make any connections, you must take the 
PC board out of its case. Remove the screws in the cor- 
ners of the board, the two screws along the rear edge, and 
the screw along the front edge. The old version also has a 
black screw in the front center of the black -metal heat 
sink. Do not remove the two screws along the right edge. 
Once you've removed these seven or eight screws, the PC 
board should lift easily out of its case. If the area you're 
working in has any static electricity, make sure you 
discharge yourself by touching a metal object -a filing 
cabinet or table, say- before touching the PC board. 
Static electricity can destroy the delicate ICs on the VIC 
PC board. 

Place the PC board on a flat surface to install the 
switch. Strip about % inch of insulation off each end of 
the two 6 -inch lengths of wire. Twist together the strands 
of the four exposed ends and tin them by melting solder 
into the strands -that makes them easier to solder to the 
board and the switch. Next, solder one end of each wire 
to one of the connections on the switch. Solder the other 
end of one of the wires to pin 2 of the 555 IC. Solder the 
other wire to pin 1 of the 555. When you solder the wires 
to the pins, get the connections hot enough to melt the 
solder, but be careful not to get them too hot. Excess heat 
can damage parts and cause traces to lift from the board. 
The key is to work as fast as possible. 

After you've made all the solder connections, you'll be 
ready to prepare the case for mounting the switch. You'll 
have to drill a hole through the left side of the case large 
enough to accommodate the neck of the switch. Because 
the VIC case is about 1/4 inch thick, you may have to 
countersink the hole (i.e., make it funnel- shaped) so that 
enough of the neck of the switch will fit through to fasten 
it. Locate the hole high enough from the bottom of the 
case so that the switch will not touch the PC board and 
close enough to the 555 so the wires will reach. Drill the 
proper size hole. If you need to countersink, use the point 
of a larger drill bit to partially increase the size of the hole 
from the inside of the case. After drilling the hole, make 
sure that the switch fits properly. Return the PC board to 
the case and reinstall the seven or eight screws that hold 
the PC board. Then insert the switch into its hole and 
fasten it securely. Reattach the two cables from the top 
half of the case. The cable on the left, for the keyboard, is 

keyed and will install in only one direction. The polarity 
of the LED cable on the right does not matter. Place the 
hooks in their slots at the rear of the case and gently close 
it. If the case is slightly warped, you may have to press 
down on the rear to get the hooks to engage properly. 
After you've closed the case, examine it on all sides to be 
sure that it has no gaps. Turn it over and reinstall the 
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the 
Apple -IBM 
connection 

E E 

A A 

alpha 

I 
IlIIIIIlIII 

Transfers any file back and forth! 
Increase VISICaIC and Wordstar power by transferring 
files from the Apple II to the IBM Personal Computer -with 
no retyping and no errors! 
CONNECT Apples to IBMs, Apples to Apples, or IBMs to 
IBMs. Transfer information from any file thousands of miles - 
in minutes. 

UPGRADE your 64K Apple VisiCalc to 256K IBM VisiCalc 
power. Your worksheets can be larger. 
INCREASE your Apple Wordstar 130K floppy 
capacity to IBM DOS Wordstar 320K floppy 
capacity. Over twice the space on disk. 

CONTROL communication from either side in either 
direction with Master /Slave operation. 
COMMUNICATE with people using the Electronic 
Mall mode. The Apple -IBM Connection can be 
used to send messages to Apples or IBMs. 

Designed for the non -technical user, the Apple - 
IBM Connection comes with a disk for the Apple 
and a disk for the IBM. Connect the two computers 
with a cable or a telephone modem and insert 
the disks. 

Turn on the computers and the software does all the work, 
asking you for the name of the file being transferred, the 
transfer speed, and the type of connection you are using. 
Less than one minute after powering up, the transfer starts. 
The software checks to make sure that no errors occur during 
transmission. 

Alpha Products for the IBM Personal Computer 
All Alpha products come with spoken Instructions. 

Alpha Software - professional, innovative, 
and easy to use. 

Data Base Manager Type Faces 
Question Mailing List 

Call us for participating Computerlands and 
other dealers at (617) 229 -2924. 

AVAILABLE 
TODAY! 

REQUIREMENTS 

Apple II -1 Disk, 64K Memory. D.C. Hayes Micro - 
modem II or Mountain Hardware CPS Card. 
IBM P.C. -1 Disk, 96K (Compiled Version) or 
64K (BASIC Version). Any RS -232 Card. 

'.alpha 
SOFTWARE CORP 

12 NEW ENGLAND EXECUTIVE PARK BURLINGTON, MASS. 01803 

Apple is a trademark of Apple Computer Company. IBM is o trademark of International Business Machines Corp. 
VisiCalc is a trademark of VisiCorp. Wordstar is a trademark of MicroPro Corp. 

Circle 18 on Inquiry card. 

$195.00 
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Listing 1: The Reset program, which will reset the first link field and end -of- program pointers. Starting at line 25, use the POKE 
command to enter the program. 

fjfjfJl flfjfjfl 

00f12 0000 
0003 000 fj PROGRAM TO RESTORE THE BASIC ENG 
0004 0000 OF PROGF'.AM POINTER, 
0005 fjfjfjlj 

0006 0000 CALL hlI TH SYS 822 
0007 0000 
Ofjfj^ 0000 CHAIN =$0533 ;IJIC LINE LINk:. CALCULATOR 
0009 fJflflfl 

001 Cl 00001 ;ASSEMBLE IN TAPE BUFFER 

0011 CI73C 20 33 C5 JSR CHAIN ;FIND LAST LINK 
0012 037F 1;1 C L C: 
0013 0340 A5 22 LC:7A $22 ; ADD TWO TO GET 
0014 0342 r,9 02 ADC #2 ;END i iF PROGRAM 
0015 0344 85 2D STA $2G ;AND SAUE IN ENG' F'OINTER 
0016 fj34 r, A5 2' LDA $23 ;ADD ZERO TO HI BYTE 
0017 0342 r,9 110 ADC #0 ;IN CASE OF CARRY 
001; : 034A n5 2E STA $2E ;SAVE IT 
0019 034C AO RTC_ ;RETURN TO 1:1IC 
0020 Ú34D 
0021 034D 
0022 
0023 

034U 
034D 

POKE THE FOLLOW ING DECIMAL I.IALUES INTO MEMORY 
STAF'T ING AT 828 TO USE THE PROGRAM 

0024 034D 
0(125 
0026 
0027 

034G 
034G 
034D 

;POKE 
;POKE fJ9 C1 

J¡,, 19, ;POKE V_ J. 
0028 034G ;POKE 831 24 
00129 034C' ;POKE 837' 1 r.5 
0030 034D ;POKE °:,3 , 

0071 f131 034D ;POKE 834 , 105 
0032 034D J5 , ;POKE JJ_ 

010" 
0034 

034G 
034D 

;POKE 8'r ï 3' 
rJ -. 

;POKE ,J _ 
0075 034D ;POKE 835, 165 
0076 074D ;POKE JJ _ . 

007 034D ;POKE ?4i1,1f15 
007R O7R CI34G ;POKE 841,0 
0079 (''9 034G ;POKE 14,_ 133 
0040 034C.' ;POKE 847,46 
0041 074D :POKE 844,96 
0042 034C:' 

0043 0134[' ,END 
0044 034G' ERRORS= ClÌlfj O 

three screws in the bottom. You now have a Reset switch 
for your VIC. 

Memory Pointers 
You can use the Reset switch to recover when 

Stop /Run and Restore have no effect. Reset does not 
erase a BASIC program, but it does change two pointers 
in memory that VIC needs to find the program. One of 
the pointers that is altered is the link field in the first line 
of the BASIC program. Each line of a VIC BASIC pro- 
gram has a pointer to the next line. Reset clears the link in 
the first line so that the VIC thinks there are no 
statements in memory. Reset also changes the pointer to 
the end of the program. Both of these pointers must be 
restored to their proper values for the VIC to recognize 
the program that is in memory. 

The easiest way to restore these values is to use the 
PEEK command to examine them before you run the pro- 
gram and then write them down in case you need to use 
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Reset. Then after you reset you can use the POKE com- 
mand to restore them and execute the BASIC CLR com- 
mand to reset the other BASIC pointers. Of course, 
chances are that when you have to use Reset you will not 
have thought to do this. It's possible to find the correct 
values for these pointers after the VIC has been reset. 

On a standard VIC the first link field is located at 
memory locations 4097 and 4098 (1001 and 1002 hex- 
adecimal). It is a 2 -byte pointer to the beginning of the se- 
cond line of the program. The end -of- program pointer is 
at locations 45 and 46 (2D and 2E). Finding the end of the 
program involves following the chain of BASIC state- 
ment links to the end of the program. Fortunately, there's 
a machine -language subroutine in the VIC ROM that will 
reset the first link and find the end of the program. To 
help in executing this subroutine I wrote the Reset pro- 
gram shown in listing 1. The program calls the VIC ROM 
subroutine that recalculates the VIC statement links and 
leaves the last pointer in a temporary memory area. It 
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13 Good Reasons to Buy 
the 1200 

Apple® ll- compatible 
CP /M6-compatible 
128K of RAM 
Built -in floppy disk drive 
Disk controller 
80 column card 
Serial interface 
Parallel interface 
Upper and lower case 
VisiCalc® keys 
Cursor control pad 
Numeric pad 
Auto repeat key 

Extras can more than double the price of your per- 
sonal computer. Not so with the Franklin ACE 1200. 
It's the professional computer system that includes 
the extras -and a long list of exclusive Franklin 
features that make it the most extraordinary value on 
the market today. 

The ACE 1200 has everything you'll need 
to add a color or black and white monitor, 
modem, printer, back -up disk drive and 
other accessories. You can choose from 
the enormous selection of Apple programs 
and peripherals because the ACE 1200 is 
hardware- and software -compatible with 

the Apple II. And, with the built -in CP /M card, you 
can run both Apple II and CP /M programs. Franklin's 
CP /M operates three times as fast as many com- 
peting systems, drastically reducing processing 
time for most business applications. 

The Franklin ACE 1200 -the most extraordinary value 
on the market today. Call or write today for 
the name of your local authorized Franklin 
dealer. 

Franklin ACE is a trademark of Franklin Computer Corporation. 
Apple is a registered trademark of Apple Computer Inc. 
CP M is a registered trademark of Digital Research Inc. 
VisiCalc is a registered trademark of Visi Corp. 

FRANKLIN 
COMPUTER CORPORATION 

7030 Colonial Hi hwa , Pennsauken, NJ 08109 609- 488 -1700 
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then increments this pointer by two and stores the result 
in locations 45 and 46 (2D and 2E). To use the Reset pro- 
gram, you must first enter it into an unused area of 
memory by using the POKE command. As shown in 
listing 1, it resides in the VIC tape buffer at location 828 
(33C), but it is relocatable and could be located in any 
spot you are sure will not be used. Use the POKE com- 
mand to enter the decimal value given in the listing (start- 
ing at line 25) into memory beginning at location 828. 
Next enter a nonzero value into the higher -order byte 
location of the link field with the command POKE 
4098,1. That lets the VIC ROM subroutine know that a 
program is in memory. Call the program with the BASIC 
SYS command SYS 828. Now initialize the rest of the 
BASIC pointers with a CLR command. The BASIC pro- 
gram is now fully restored and you can LIST it or SAVE 
it on tape. 

Note that you must not use any BASIC variables dur- 
ing the above procedure. Doing so will wipe out part of 
the BASIC program. And if you're using an expanded 
VIC, the location of the first link field is different. If you 
have only a 3K -byte expansion board or a Commodore 
Super Expander plugged in, the higher -order byte of the 
link is located at 1026 (402). If you have one or more 
8K -byte expansion modules, the higher -order byte of the 
link is at 4610 (1202). You can still use the above pro- 
cedure to find the correct link value by substituting the 
appropriate address. If you have changed the pointer to 
the end of BASIC memory at locations 55 and 56 (37 and 
38), Reset will restore it to the default value. 

The VIC Reset switch is a handy addition to. the 
VIC -20. It can save you hours of retyping a program. Us- 
ing Reset instead of the on /off switch will also save wear 
and tear on your VIC. 

The Mega Super Computer 

A last! A professional expandable single board computer 
which offers all you could ever desire and afford: 

.. MEGA CO. _ 
2318 8. Park Street. Madison, WI 53713 (608)255.7400 

Circle 251 on Inquiry card. 

EX 
" ELF" Interface 
Converts Your 
Typewriter into Printer i- 

Finest print quality LOW cost 
Easy Installation Quick delivery 
Fits IBM Selectric and Electronic 
Typewriters 
Models for all popular computers 
Call or write for more information, 
today) 
,., We export to all countries - 

xINRNATL 
5115 

TE 

Douglas 
IONA 

Flr 
INC 

Rtl 
Calabasas, CA 91302 U.S.A. 

Tel 12131 710 -1444 115 TWx: 910 494 2100 

Circle 215 on Inquiry card. 

** *SALE * ** 
USED COMPUTERS AND 

PERIPHERALS 
SBC -2001 Advanced Sirgleboard Z80A 
Coogruter 
64K bytes of memory expandable to 256K, DMA. 
four serial ports, complete with BIOS for CP'M 
2.2, and two 8-inch double-density disk drives 
System has been assembled, tested, and burned -in 

51.300 

Singlebosrd CP /M system 
AC-85 manufactured by Autocontrol: 8085 pro- 
cessor, runs at 10 MHz; 64K bytes of memory; disk 
controller performs DMA; CP /M bios in ROM 
three serial ports, with individually software- 
selectable baud rates. Price includes: power supply 
two 8-inch, double-sided, double-density disk 
drives, and CP /M 2.2 negot. $2400 

Call or write 

Jon Swanson 
c/o BYTE, 70 Main Street 
Peterborough, NH 03458 

(603) 924 -9281 

DAISY WHEEL PRINTERS 
SMITH -CORONA TP -1 

$529 

BROTHER HR -15(2 colors) SAVE 
BROTHER HR- 1(16k) $749 
DAISY WRITER 2000(48k) $999 
C -ITOH F -10140 cps) $1295 
COMMODORE 64 Computer ... SAVE 
OSBORNE Computer $1595 
SANYO MBC- 1000(Incl sftwre) $1595 
KAY -PRO II SCALL 
ZORBA SAVE 
Wordstar /Spellstar /Meilmerge .. S349 
Franklin -Ace $899 

MICRO MART 
5375 Kearny V,lla Rd et 15. San Diego CA 92123 

(6191 268 -0169 

/ 
Circle 265 on Inquiry card. 

Get Graphics 
On Your 

DEC* LA120 
DECPLOT.- upgrades your DEC LA120 to 
print graphics fast -only 35 seconds per 
average page...Just $595. Need color too? 
Get DECOLOR '...Only $995. Fully com- 
patible with most graphics software and 
CRT display terminals. 

NEW! VT -125 
COLOR PRINTER INTERFACE 

5495 
Texprint's simple plug -in modules require 
no extra custom software for dot- address- 
able or character -graphics applications. 
Expand LA120 performance, yet preserve 
all original functions. Available now from 
Texprint or DEC distributors. 

'Registered trademark of Digital Equipment Corp 

(TEAPRINT) 
TExPRINT, INC. 
8 Blancnard Rd 
Burlmqtun MA 01803 
16171 273 :1184 

Circle 413 on Inquiry card. 

SMITH CORONA TP -I 
Letter Quality - Electronic Text Printer 

(Daisy Wheel) 

S560 
Limited 

Offer 

Many additional Hardware 
and Software items available. 

Atari 800 - S539 
Atari 400 - S229 

CALL TOLL FREE 
1- 800 -421 -8978 

OR WRITE 
Computer Source International 

Postal Division C 
P.O. Box 213, Daleville, AL 36322 

Circle 110 on Inquiry card. 
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BYTE's Bits 
Public -Domain 

Apple Graphics Routines 
One reason for the Apple II's popularity 

is the large amount of public -domain soft- 
ware available for it. Most public -domain 
software is rather modest stuff, but some- 
one occasionally donates an impressive 
piece of software that is easily good enough 
to be sold commercially. Such a piece of 
software (obviously a labor of love that 
reflects much work and talent) is David 
Shapiro's Dr. Cat's Grafix Disk. This is an 
Apple II floppy disk running under the 
DOS 3.3 operating system that gives the 
user a 5K -byte package of high -resolution 
Apple graphics routines, the source code 
for the assembly -language routines (in 
Apple DOS Tool Kit format), some docu- 
mentation, and a lot of enjoyable demon- 
stration programs. 

David sees Cat -Grafix, as he calls them, 
as an alternative to the high -resolution 
drawing routines provided by Applesoft. 
The package has 25 major routines, each of 
which can be called from BASIC or 
entered via an optional set of ampersand 
routines (e.g., &HIRES). The routines in- 
clude both color and black -and -white ver- 
sions of subroutines that plot points, draw 
lines, outline or fill boxes and circles, scroll 
the high -resolution screen, and draw char- 
acters from a user -defined character set 
onto the high -resolution screen. 

The disk and associated software are in 
the public domain and can be used as part 
of another program (commercial or other- 
wise) if credit is given to Cat -Grafix. The 
disk is currently being distributed through 
Apple user groups and can be copied with- 
out limitation. If you cannot get this disk 
through these channels, it can be ordered 
from: 

David Shapiro 
Pepperland Software 
POB 5158 
Bloomington, IN 47401 

Please send an Apple disk, a check for $8, 
and a stamped, self- addressed return 
envelope with sufficient postage and card- 
board protection for the disk. 

I think that Cat -Grafix is one of the most 
impressive sets of graphics routines for the 
Apple that I have ever seen, and the price is 
certainly right. David is to be commended 
for his decision to give this software away. 
I hope that his efforts will persuade other 
hobbyists to share their work. 
Gregg Williams 
Senior Editor 

Computer 
Jewelry 

Ive Them With Pride from MC /N 
Inc. s¡ ntfl professional 
involvement 

slick pins, they are available in 18K gold ver 
the microcomputer in or st 
Our u puter industry, erling silver. meil 

nique designer Be identified as a 

or 

are the perfect solution for professional! micro 
are the 

e f incentives, io gifts, 
Premiums. coupon, 

Order 
o w completing 

the As lapel pins, contact MC /N Inc. P ns, tie action is guaranteed, your money back 
ante or 

MC /N, Inc. _mmmmmmmm__ Q 
COMPUTER JEWELRY Dealer Inquiry 
Simms Center /Box 9393 
San Rafael, CA 949: 

415/453 -7033 

Please send the following pieces of 
computer jewelry: 

Gold- Silver- 
$12. ea. $10. ea. Amount 

Lapel Pin $ 

Tie Tack 

Stick Pin 

Sub Total $ 

Shipping & Handling 
CA residents add 
6% sales tax 

TOTAL AMOUNT 
ENCLOSED $ 

2.00 

Send info re: Corporate Volume Discounts 

Send info re: Custom 14K or 18K Gold - 
with or without Diamonds or Rubies 

NAME /CO 

ADDRESS: 

CITY: 

STATE /ZIP- 

TELEPHONE 

Visa __._- MasterCard 

Credit Card Number 

ill 

Expiration Date 

InterBank n 

III 
Signature 

Allow 2 -3 Weeks for Delivery 
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Announcing new educational courseware 
for microcomputers to improve your child's 
Basic Skills, High School Skills or Foreign Language vocabulary. 

PLATO Basic Skills. 
PLATO High School Skills. 

for use with TI 99/4A.* 
trot Data and Texas Instruments are 

rking together to make this nationally 
recognized PLATO courseware available 
via microcomputers. 
Control Data's PLATO Basic Skills is a com- 
prehensive curriculum designed to enhance 
the development of elementary and junior 
high Reading, Math and Grammar skills. 

Control Data's PLATO High School Skills 
help high school level students master Reading, 
English, Math, Social Studies and Science. It 
has been used to assist students preparing for 
G.E.D. exams. 
*For Basic and High School Skills pricing and order 
information, write: Texas Instruments, Education 
Department, Box 53, Lubbock, TX 79408. 
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NEW!* Nine lessons in 
Foreign Languages for 
use with Apple II Plus. 
Three lessons each for French, 
Spanish and German. Each 
lesson uses a hangman or 
pyramid game to help children 
learn words most associated 
with defined activities. For 
junior or senior high students. 
Travel Words: Children study 
French, Spanish or German 
words they need to know to 
buy train, plane or bus tickets; 
order in a restaurant; request 
medical assistance; read street 
signs; etc. 
Shopping Words: Children 
study French, Spanish or Ger- 
man words they need to know 
to shop for food, clothing, etc. 
Classroom Words: Children 
study the French, Spanish or 

German words that are common 
to the school environment. 
*Available March 30 

Lessons Available 
For Apple II Plus, 
TI 99/4A and Atari 800. 
Basic Number Facts: Practice 
in addition without carrying; 
subtraction without borrowing; 
and multiplication /division 
with single digits. For elemen- 
tary students. 
Whole Numbers: Practice in 
addition, subtraction, multi- 
plication, division and mixed 
numbers. For elementary and 
junior high students. 
Decimals: Practice locating 
decimal numbers on the number 
line. For elementary students. 
Fractions: Same skill level and 
format as decimals. 

Physics - Elementary 
Mechanics: Students are 
shown a physical problem, then 
must "purchase" the missing 
information to answer it 
correctly. For senior high 
physics students. 
French, German, Spanish 
Vocabulary Builders: Gives 
children a basic vocabulary of 
500 words. Supplements intro- 
ductory and refresher courses. 
Computer Literacy-Intro- 
duction: For jr. or sr. high 
and vocational school students. 

INTRODUCTORY 
OFFERING: 

Single lesson, $45.00 
Additional lessons, $35.00 ea. 
Additional disk included 
with each lesson ordered at 
no extra charge 
10 day money -back trial 

C9 
CONTROL DATA 

PUBLISHING 

SEND FOR PLATO 
COURSEWARE CATALOG 
For a free copy of our PLATO 
catalog, or to order, mail reply 
card; call toll -free 800/233 -3784; 
or write Control Data Publish- 
ing Co., P.O. Box 261127, San 
Diego, CA 92126. In California, 
call 800/233 -3785. 
Circle 121 on Inquiry card. 

PLATO 
COMPUTER-BASED EDUCATION 
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cessing Systems). In the United 
States, the American National Stan- 
dards Institute (ANSI) assigned to the 
Business Equipment Manufacturers 
Association (now the Computer and 
Business Equipment Manufacturers 
Association, or CBEMA) the respon- 
sibility for forming the corresponding 
American National Standards Com- 
mittees X3 and X4, which have since 
merged into Committee X3 (Informa- 
tion Processing Systems). X3 now has 
responsibility for all of ANSI's 
computer -related standards (see 
figure 1 for a chart of the X3 
organization). 

Meanwhile in Europe, the Euro- 
pean Computer Manufacturers Asso- 
ciation (ECMA) was formed, and by 
mid -1961, the standardization effort 
for computers and information pro- 
cessing was well underway. 

Objectives 
While the names and relationships 

of these organizations can be confus- 
ing, the objectives of all the interna- 
tional and national standards bodies 
are so similar that they can be 
thought of as carbon copies of each 
other. Basically these objectives are 
development, promulgation, and 
establishment of standards; coordina- 
tion of standards development; and 
exchange of information. 

At the technical level the objective 
is the development of a standard for a 
specific product or process. 

The World of Standards 
The process for producing standards 

is full of checks and balances. 

As our civilization grows more 
complex, the need for standards in- 
creases at an amazing rate. Without 
thinking in terms of standards, we are 
accustomed to asking for a specific 
weight of oil for our car, film of vary- 
ing speeds for our cameras, tires of a 
certain size, and certain kinds of elec- 
tric light bulbs, electric sockets, ex- 
tension cords, etc. Standards are vital 
to our daily lives. As consumers, we 
have become dependent upon stan- 
dards and would not tolerate the in- 
convenience incurred by a lack of 
standards. 

Standards are such an integral part 
of our daily lives that we are often 
oblivious to their existence and 
therefore do not always appreciate 
their value. As we understand the 
role played by standards in our daily 
lives, it becomes easier to understand 
why a need for standards arises. 
When this need in a particular area 
becomes acute, the next logical step is 

to convene a committee interested in 
the subject to develop a standard. 

Standards organizations exist to 
provide a framework so that stan- 
dards that represent a consensus can 
be developed and approved. 

Much of this material has been adapted from 
The World of EDP Standards, 3rd edition, by 
R. D. Prigge, M. F. Hill. and J. L. Walkowicz. 
(Blue Bell, PA: Sperry Univac Corporation, 
1978). Used by arrangement with Sperry 
Univac. 
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Chuck Card 
2192 Buckboard Circle 
Warrington, PA 18976 

R. Donald Prigge 
418 Sassanqua Dr. 

Georgetown, SC 29440 

Josephine L. Walkowicz 
National Bureau of Standards 

Building 225 
Washington, DC 20234 

Marjorie F. Hill 
34 South Lanvale Ave. 

Daytona Beach, FL 32014 

History 
In the early part of our century, the 

general need for standards was fairly 
widespread, and as a result, several 
organizations were founded to 
develop standards in a variety of 
areas. Therefore, when the first sug- 
gestions were made that standards 
should be established in the field of 
computers and information process- 
ing, there already existed mature and 
well -established organizations 
available to accept that responsibili- 
ty. On the international scene, the In- 
ternational Organization for Standar- 
dization (ISO) authorized the forma- 
tion of Technical Committee 97 
(Computers and Information Process- 
ing) and Technical Committee 95 (Of- 
fice Machines). These two commit- 
tees have now merged into Technical 
Committee 97 (Information Pro- 
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Here's what your 
IBM Personal Computer can 

do with Edix+Wordix 
(for only $390.00!) 

Emboldening 

Right - 
justification 

Underlining 

labeled and 
automatically 

numbered lists 

Pollution and Health 

Aserioan Health Conference 

Ile Palletise 

Natural pros eeeee such as forest rira 
and volcanic eruptions. or turning 
cities set afire during war, have long 

mt.atn.t. the air. Smog and the by- 

products of oat burning have long been 
.0 

aa 

Irritating disturbance, 

1 areas and clouding the 

kiss. 

Air and water pollution .ofatmr 
chengably: all people no the earth 

char. the ocean,* and the sir. Sig- 

nificant local pollution of either owl 

greatly smut distant epe- 
nially If the oceans cannot by the 

processes of precipitation, oxidation, 

and absorption cleanse the atmosphere. 
Efrents include lapel. noaunicatlon, 
irritability, depression, fatigue, and 
tension. 

at 11L Gtaimanaraa 

There are three alor types of eirhtrne 
casements: 

taatakataata 

Automatic page and 
section numbers in 
headers and footers 

EDIX + WORDIX gives you 
maximum flexibility for creat- 
ing your documents. Its unique 
multiple -window screen opens 
new horizons to your creativity. 
And EDIX is so easy to use most 
of our customers claim they 
never have to read the User's 
Manual! 

Not only can EDIX + WORDIX 
do everything we've shown, 
but it can drive any printer, and 
access special symbols, too. 
These and other features make 
EDIX + WORDIX the World's 
Finest Microcomputer Word 
Processor! 

Circle 166 on Inquiry card. 

Additional liberation of 

carbon a oxíd, Sulfur 
oxides, and nitrogen 
oxides into the air. 

A 

n 

oxioue mixture of fog 

end smoke. 

par tirle. Minute particles such es 

duet, dirt, smoke, and fly 

ash. These ay ail a 

face., distribute light 

r ys unevenly. and enter 
lunge. 

6. Matar Palletise 

Pollution of water from the naturel 
proo.sea of squat tc animal and plant 

S. F. Kraft 
June, 1981 

life combined with hurt. -..do .eta 
0onatitutes soother hazard to health. 

h., Ilya at Wie[ tallutlan 
Traditional agate use 

. 
f up onyn supply 

neded e by Matto plat and adaal 
life. when tenter" In tM tr o. 
not decompose the gate, wdeapread 
aquatic into recult. 

t.,.t These pollute water 

when sewage carrying these bacteria 

enter river Stress. These micron. 
may spread infectious hepatitis or 

typhoid fever, *specie], it rural .04 
urban fringe ar 

eae 

where papptet Sm 
deity i. high and public utilities 
limited. 

6.1.1 Istrlata. Thee* elements that 
nourish plot life, particuleriy phos- 

phate* and nitrates, are produced by 

swage, led ustria3 vests*, and soil 

erosion. They ere no removed by trt- 
ent canters sob ayt 

. a inadvertly be 

changed Into aal. mineral form 

that stimulates 
wore 

eaasive plant growth. 

6.1.3 SgatSstlo Coafo.la. Detergeets 

and pesticide, affect water. There ay 
be . tossitlltty of human poisoning 

time. Absorption generell, follows over 
his forests: 

A e C1 Mm ` 
p 1) IS 

where A, G and er are as defined it 

Section 3. 

6.1.4 Isargamia.. Minerals fr. eln- 

the. parasitic anifeetatims_ 
discussed artier. In any event. 
the ffecte roed with water 

pollution ere °tunt. 
Thee* prmeases are ...tally due 
to thou effante,a all ea d. to Sea Section 8. 

Section 6 Page 3s _.selon II 

r- 
EmE46i716 

TECHNOLOGY 

2031 Broadway Boulder, Colorado 80302 
303 447 -9495 

For more information or to place 
an order, call toll -free 800 -782 -4896 

master charge 

or see EDIX + WORDIX at 
ComputerLand® and other fine computer stores 

1 

Dealer inquiries welcome J 

e Multi -line 
headers and 

footers 

e Automatic section 
numbering and table 

of contents 

Automatic 
hyphenation 

Subscripts, 
superscripts, and 

overstrikes 

Automatic 
footnote placement 

It takes just a toll -free phone call 
to join the growing group of sat- 
isfied EDIX + WORDIX users. 
Why not pick up your phone 
right now? 

Requires 128K IBM PC with 
DOS. EDIX demo available 
for $15. 

1M Lademark of Emerging kehmAum t.onwiunt.. loo 
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Membership and Finance 
The membership base of standards - 

making bodies varies somewhat, but 
in general, at the international level, 
the members represent nations. At 
the national level, individual mem- 
bers represent interests of consumers, 
producers, and general- interest 
groups. 

Membership in standards organiza- 
tions is restricted in the sense that 
each organization establishes cate- 
gories and balance for membership 
but is open -ended in respect to the 
number of members. In the ISO, 
membership is restricted to the stan- 
dards organization most represen- 
tative of each nation. ANSI 
represents the United States in ISO, 
and therefore, no other standards 
organization based in the United 
States can hold membership. (Other 
standards organizations are subtly 
restrictive on the basis of technical in- 
terest, product produced, or similar 
categories.) 

Although many international and 
national organizations derive their 
operating revenue from membership 
dues and the sale of standards, others 
are wholly or partially supported by 
their governments. Several national 
standards organizations have ex- 
tended their activities to include a cer- 
tification program, which contributes 
to their income. Most of the organiza- 
tions important to computer stan- 

ANSI 

SMC 
SEC 'T 

X3 

CREMA 

IAC 

TECHNICAL COMMITTEES 

SPARC 

HARDWARE SOFTWARE SYSTEMS 

Figure 1: Structure of the American National Standards Committee X3 for Information 
Processing Systems. The abbreviations stand for the following: ANSI, American Na- 
tional Standards Institute; SMC, Standards Management Committee; CBEMA, Com- 
puter and Business Equipment Manufacturers Association (the secretariat to X3); IAC, 
International Advisory Council; and SPARC, Standards Planning and Requirements 
Committee. 

dards are self- sustaining 
organizations. 

nonprofit 

Technical Committees 
Within a standardization organiza- 

tion, technical committees are 
chartered to develop standards in an 
assigned range of interest. Because 
this charter generally covers a broad 

technical area, a technical committee 
may work simultaneously on several 
overlapping or independent technical 
areas within its assigned responsibili- 
ty. A technical committee may also 
need to establish liaisons with tech- 
nical committees of other standards 
organizations or within the same 
parent organization. 

Most technical committees have an 

Digital Dialing Units For Your Acoustic Coupler 

Unit #1: the index finger of your 
right hand, used to manually dial a 
telephone number and place the 
telephone handset in the coupler's 
cradle. 

Unit #2: TNWs new OPERATOR 
Automatic Calling Unit, automatically pulse 
dials under computer or terminal control. Also provides unattended telephone 
answer capability. Use it with your acoustic coupler or most direct connect 
modems. 110 to 300 bits per second, powerful command interpreter, RS -232 
interface to computer or terminal. Complete with power supply, cabinet, 
documentation, and full one year warranty for only $129. 

liMAr Dept. 9876 
CORPORATION 

3444 Hancock Street, San Diego, CA 92110 
(619) 296 -2115 Telexll 910 -335 -1194 

132 February 1983 © BYTE Publications Inc Circle 416 on Inquiry card. 

www.americanradiohistory.com

www.americanradiohistory.com


computers 315 - 472 -8055 
wholesale Box 91 Brewerton, NY_ 13029 

Circle 112 on inquiry card. 

+We pay UPS shipping 
0441i Viowipf owe 

*X*: .*:*: .0 on prepaid orders 

.,-.-. 
chars es ;:;: ñ.Y..ïCT=.ï. ........... ............. . " V., . ... . . . Á i i & i í 

-SYSTEMS- 
ALTOS 20% OFF LIST 
ACS 8000-2 $2649 
ACS 800010 6195 
ACS 8000-12 7189 
ACS -8000-14 8790 
ACS 8000-15 3739 
MTU 1 2000 
MTU2 2000 
Series 5-15D 2285 
Series 5-5D 4275 

ATARI 
800148K) $659 
400116K) 259 
810 Disk Drive 449 
850 Interface 169 

CROMEMCO 
CS-0 $1035 
CS -1 3195 
CS1H 5595 
CS2 3755 
CS 3 5595 
ZPU 315 
64 K Z 585 
TuArt 249 
16FDC 475 
I , nrrq,lete CROMEMCO line is evadable 

INTERTEC 
Superbrain II Jr $1969 
Superbrain II QD 2349 
Superbrain II SD 2650 

MORROW DESIGN 
Decision I $1335 
Micro Decision w/Terminal 

1 Drive Call 
2 Drives Call 

Discus 2D 830 
Dual Discus 20 1385 
CO us for prices on the fa MORROW line 

NORTHSTAR 
Advantage $2895 
Horizon 2Q -64K 2655 
HD 18 Mg. Disk 3879 
G CP/M for Advantage 119 
wr r,rry the rrirpte re NorthStar Irrre Calif 

TELEVIDEO 
TS -801 $2650 
802 2755 
802H 4755 

ZENITH 
Z 89 80 CP/Meor H/DOS .... $2075 
Z-89-82 CP/Meor H/DOS 2115 
Z-90-80 CP/Meor H/DOS 2115 
Z 90-82 CP/Meor H/DOS 2299 

Advertised prices reflect a cash discount on 
prepaid orders only. Most items are in stock 
for immediate delivery in factory sealed cart 
ons with full factory warrantees 

-TERMINALS- 
ADDS 
Viewpoint $529 

HAZELTINE 
Esprit 
Esprit II 
Esprit Ill 
1420 
1500 
1520 
Executive 80 -20 

INTERTEC 
Intertube III 725 

429 
515 

1350 
589 
845 

1350 
Save! 975 

SOROC Call! 
TELEVIDEO 
910 $559 
912 659 
920 719 
925 719 
950 899 
X -tra Page Memory 80 

WYSE 100 749 

ZENITH 
Z 19 639 
ZT 1 549 

-PRINTERS- 
ANADEX 
DP9500 $ 1290 
2K Buffer 80 
9501 1290 
9620 1475 

CENTRONICS 
704-9 Ser $1519 
704-11 Par 1569 
730-1 Ser Save/ 299 
730 -3 Ser 479 
7371 Par 689 

C -ITOH 
Prowriter 8510A Par $425 
Prowriter 8510A Ser 595 
Starwriter F10 Par 1370 
Starwriter F10 Ser 1370 
Printmaster F10 Par. 1785 
Printmaster F10 Ser 1785 
C ITOH Starwriter F10-Tractor, 200 
Prowriter II Call 

DIABLO 
620 RO 25CPS 
630 RO 40CPS 
Tractor 

$1275 
1949 

275 

EPSON 
MX-80 $440 
MX -80FT 520 
MX -100 715 
Serial RS232 w /2K 120 

INTEGRAL DATA SYSTEMS 
Prism 80 Basic $760 
Prism 132 Basic 1075 
Prism 80 Package 1299 
Prism 132 Package 1465 
Prism 80 All but color 1065 
Prism 132 All but color 1260 
Paper Tiger 445G 599 
Micro Prism 639 

NEC 
3510 01515 
3515 1540 
3530 1650 
7710 2295 
7715 2395 
8023 465 

OKIDATA 
80 $300 
82A 395 
83A 839 
MS 989 
84P 989 
Tractor for 80 /82A 50 

SMITH -CORONA TP -1.... Call 
TEXAS INSTRUMENTS 
TI -810 Basic $1289 
TI -810 VCOIFuII 1549 
TI-820 RO Basic 1545 
TI-820 KSR Package 1739 

- MONITORS- 
AMDEK 
100G 141 
Color I 310 
Color II 649 
Color III 419 
300G 149 

BMC 
Green Phos. $99 

SANYO 
9"Green Phos. $159 
12"Green Phos. 209 
13"Color 439 

ZENITH 
Z -121 

-HARD DISKS- 
115 

CORVUS 
5MB $2555 
10MB 3995 
20 M B 4795 

Prn-a se specify what type of computer used 
Mirror Backup 629 

MAEZON 
5M g. $2235 
10 Mg 2760 
15 Mg 3020 
CP /M-s100 75 

-FVl0!IJ EPA J- 
HAYES 
Micro Modem 100 279 
Micro Modem II 279 
Smartmodem 300 215 
Smartmodem 1200 520 
Chronograph 199 

NOVATION 
4102D 300 1200 4259 
D-Cat 145 
Apple Cat II 310 
Nov -212 1200 Baud 549 

-SOFTWARE- 
ASHTON -TATE 
o Base II 3593 

COMPU -View 
V Edit 
MICROAP 
Select Ill 156 
Selector IV 245 
Selector V 456 
Glector 245 
MICAH 
CPM' 2 X 225 
Expand es 
MICROPRO 
SupersortI 165 
Supersort II 156 
WordStar 296 
Mailmerge 115 
DataStar 246 
CalcStar 715 

MICROSOFT 
Z 80 Soft Card 
Apple 16K RAM Card 
Edit 80 
Macro 80 
Basic 80 
Bascom 
Fortran 80 
Cobol 80 
Softcard Premrmum Pack 
MICRO TECH 
OSBORNE 
Business Pack 2116 

General Ledger s6 
Payroll, Cost Accounting 59 
Aces Payable Accs Receivable 59 
SORCIM 
Supercalc 226 

BLANK DISKS -Call for prices 
- MEMOREX, MAXELL, 
SCOTCH, VERBATIM - 

If you can't find what you 
need listed here, just call for 
the best prices on the items 
you require. 

125 

295 
166 
e6 

155 
275 
306 
335 
565 
625 

CALL 

N.Y. residents, add appropriate sales tax. 
Shipping is not included (unless otherwise 
stated) C.O.D.s require a 25% deposit. All 
prices and offers may be changed or with- 
drawn without notice. 
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FUNCTION 

ISO /TC 97 MEMBER COUNTRIES 
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P QQ,írPWW` 20P P 2 P QP Q.'"ry~ t J Já c;.'" w cP 2`áJti cW 2CW cQá Ó P ? P O W W O 2 ? C' h .Q 

P 
C O 

W Q pP 4, WO 

tiP1Q1 J I 
T C 9 7 PLENARY 

7 
0 OP 

( ( ( 
0 O P 

( I 
O P 

( ( 
O P 

( ( 
O 

( ( 'i 
P P 

¡ - 
P O 

( 
P O 

i i 
P P 

. ( 
O P 

( 
P 

i i 
U P 

( ( 
O P O P 

t ¡ / 
O P 

/ 
O O 

. 

P P 

. 

P O O O 

( r 

P P 
( 

P 0 0 

SC1 VOCABULARY O O P OP P 0 0 P P P 0 0 0 0 P 0 P 0 0 P 0 P P 0 P P P U 

SC2 CHARACTER SETS O O P O O P P PO 0 Pa P 0 0 O P P P 0 0 0 P O P P P O P P 0 0 

SC5 PROG. LANGUAGES P P P 0 P P 0 0 P P P PO P O P P p P P O P O P P P P P o 0 

SC6 DATA COMMUNICATIONS U 0 P 0 P P 0 P P P P 0 P 0 O P P P 0 0 0 P 0 P P 0 P P P 0 

SC/ DOCUMENTATION 0 OP 0 P 0 OP O P P O 0 0 0 P P P 0 0 P 0 P P O P 0 0 0 

SC8 NUMERICAL CONTROL O O P 00 0 0 00 O P P D 0 0 O O P P 0 U P O P 0 P PP P P 0 

SC9 Pl/NUMERICAL CONTROL 0 P 0 0 O P' P P O P P 0 0 0 0 P P 0 P P P P 0 

SCIO MAGNE fICDISKS 0 p 0 P P 0 P P 0 0 P P P U 0 0 0 0 P P P P 0 

SCII PLEXIOLE MAG MEDIA 0 0 0 0 OP 0 P P 0 0 P P P 0 P 0 0 P P P 0 

SC12 INSTRUMENTATION TAPE 0 0 0 0 0 0 P P 0 0 0 P 0 U D O 0 0 P P' P 0 

SC11 INTERCONNECTION 0 0 0 0 P 0 0 P P 0 0 P p F 0 0 0 P O P P P 0 

SC14 DATA ELEMENTS 0 P OP 0 O 0 OP P 0 0 0 0 P 0 0 0 0 P P 0 P P' O 0 

SCIE LABELLING 0 0 0 U 0 0 P 0 0 P P P 0 P P P P 0 0 

SCIE OPEN SYSTEMS P P P 0 P 0 PP P P P PO U PP P P P 0 U P 0 P P P 

SCI IO/CREDIT CARDS P P 0 P 0 0 0 P P P 0 P P 0 0 P P P P P' 

SC1B TEXT PREP & INTERCHANGE P 0 PP P P P 0 P P P 0 P P r 
P P P P SC19 OFFICE EU .ö SUPPLIES 0 0 0 O p P P 0 r P 0 0 

NOTE. All data as 

of 82 06 15 

P PRINCIPAL U OBSERVER P' SECRETARIAT 

Figure 2: The ISO /TC 97 is the technical committee for information systems. The member countries belong to one or more of the 
various standards committees (SC) under the technical committee. Each member country has the option of participating in a principal 
or an observer role. Additionally, some members may serve as secretariat of a standards committee. 

organizational structure similar to 
that of the parent organization and 
have a quota of administrative and 
advisory groups to supervise the pro- 
gress of the technical work. 

Most of the developed countries 
take an active part in the develop- 
ment of standards. Some elect to 
monitor the international develop- 
ment work, which is then evaluated 
in terms of their national require- 
ments. Australia and Denmark are 
examples of this type of participation. 
It is also common practice for some 
national organizations to adopt the 
International Standards developed by 
the ISO Technical Committees (see 
figure 2 for a list of the member coun- 
tries in ISO Technical Committee 97). 

Development of a Standard 
Standards development is based 

upon cooperation and consensus of 
the parties involved regarding tech- 
nical content. This may require many 
changes in wording to effect a com- 
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promise, as well as many material ad- 
ditions or deletions. The ultimate ob- 
jective is to produce a standard for 
which consensus can be achieved. 

The philosophy of consensus im- 
poses a responsibility upon the 
organizations within which standards 
can be initiated, developed, and ap- 
proved: the organizations must 
develop a process, methods, and 
operating procedures that will 
guarantee that a consensus has been 
reached. 

In the United States, ANSI recog- 
nizes only three methods for the 
development of evidence of consen- 
sus for approval of American Na- 
tional Standards: the Accredited - 
Organization Method, the Canvass 
Method, and the Standards- Commit- 
tee Method. All methods have the 
same objective, i.e., to develop 
evidence of consensus of interested 
parties for approval of a proposed 
standard. Any individual or any 
organization may propose a standard 

for approval and, in so doing, may 
specify any one of the three methods. 

Accredited -Organization Method 
Any organization involved in stan- 

dards work may seek accreditation 
from ANSI. As an accredited 
organization, it may submit proposed 
American National Standards to 
ANSI for approval. 

To be accredited, an organization 
must have a procedure for develop- 
ment of consensus comparable to that 
required under the Standards 
Committee Method. 

When the proposed standard has' 
been approved within the accredited 
organization, it is sent to ANSI for 
approval as an American National 
Standard. 

Canvass Method 
When a standards -making 

organization or any other responsible 
organization has existing or draft 
standards it wants to have considered 

Circle 479 on inquiry card 
www.americanradiohistory.com

www.americanradiohistory.com


PGS 

PGS rince on 
Graphic Systems 

High Resolution RGB Color Monitor 
Designed for the IBM Personal Computer 

FEATURES 
80 characters x 25 lines 
690 dots horizontal resolution 
16 colors 
.31 mm dot pitch tube 
non -glare, black matrix 
plugs directly to IBM PC 

$795 

ILáLááJLiJLiáJI 

Princeton Graphic Systems' new HX -12 high resolution color 
monitor is designed with an NEC .31 mm dot pitch CRT to give you 
up to 690 dots horizontal resolution. You need not compromise the 
display quality of your system with monitors rated at less than the 
640 horizontal dots generated by your IBM PC. The PGS HX -12 
delivers 16 supercolors, 80 characters x 25 lines. It is the best 
priced performance PC direct drive monitor in the market today. Get 
the PGS HX -12 and discover for yourself how well it complements 
your IBM Personal Computer. 

Princeton 
Graphic Systems 

101 -I State Road Princeton. New Jersey 08540 , (609) 683-1660 i TLX 685 7009 PGS Pri 
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Computer Exchange - The Supply Center for the IBM -PC 

SOFTWARE tor Rho 
113M-PC 

BUSINESS 

. ASHTON -TATE. dBase II. repunes CP /M -86 .1 128K 

dBase II. repines PC -DOS 8 128K 
APPLIED SOFTWARE TECHNOLOGY, Versatorm NEW 

DATAMOST. Real Estate Investment Program NELYI 

Wide -On 

DEMVEN SOFTWARE. Easy (Eaecutwe Accounting System) 

LISI 
PRICE 

$ 700 
S 700 

i 389 
S 130 

$ 130 
S 750 

OUR 
PRICE 

$419 
$449 
$265 
$ R9 

$89 
$545 

EAGLE SOFTWARE. Money Decisbns NEW' $ 150 $179 
HOWARDSOFT. Real Estate Analyzer $ 250 $1119 

INFORMATION UNLIMITED, Easywrder II (a WPS) S 350 $259 
EasyspeHer (88K Words) 5 175 $129 
Easylde/ (a DBMS) S 400 $299 
Easy Planner S 250 $18! 

INNOVATIVE SOFTWARE, T I M III la DBMS) $ 495 $369 
INSOFT. Data Design (a powerful easy to use DBMS) NEW' S 225 $169 
ISA. Spell Guard S 295 $220 
ISr, MatheMagic S 90 S 69 

Graphmagic NEW S 90 $ 65 
Math /Graphmage Combo NEW 5 160 $109 

1E3150E7, Spellbinder (a versatile WPS in CP /M.86) f495 $249 
MICROCRAFT. Requires CP /M -86 8 CBASIC 86 

Legal Billing 6 Time BAlkeeprng $ 750 i395 
Protesswnal BrBmg 8 Time Keeping - Bd4eeper S 750 $39$ 

4 MICRO LAR, The Tia Manager S 250 $189 
MICROPRO. WordStare plus free WordStar Trarmnt Manual $ 495 S249 

Ma INerge u S 250 S 19 
SoellStir' S 250 $129 
3 Pak Wad 8 Mad 8 Spell, above 3 S 845 $445 

MICROSOFT. Flight Simulator (by Sub-togim NEW $ 50 S 35 
NORELL. Vnualue $ 100 $ 75 

Easy Data DBMS S 250 $119 
NORTH AMERICAN BUS. SYSTEM. The Answer S 250 $169 
PRI CORPORATION. Personal Investor NEW! S 145 S99 

# PEACHTREE. Peach Pak 4 (51. AR I AP) S 595 $395 
PERFECT SOFTWARE, Perfect Wster' S 389 $239 

Perfect Speller ' v $ 189 $119 
Perfect Frier " $ 289 $179 

SELECT INFO. Select (a WPSI S 595 $339 
SORCIN /ISA, SuperCalc S 295 $199 

SuperWnter S 395 $269 
SYNERGISTIC. Data Reporter NEW! $ 250 $169 

4IA VISICORP, VrsoCak,'256K S 250 $179 
VnODea or Yn &chedule, each S 250 $199 
Visa rendi Plot $ 300 $219 
VisrF ne or Desktop Plan 1, each $ 300 $239 

Business Forecasting Nadel NEW! 5 100 S 75 

UTILITY 
CENTRAL POINT, Copy II PC. bit copier & utddies NEW $ 40 f 35 

NAGT SYSTEM. Copy /PC, Backup Copier and Utdrties 5 35 $ 29 

NORELL DATA. System Backup. Bit Comer S 50 f 39 
NORTON, Norton Utd4ies. 14 powerful programs. 3 drsks $ 80 S 65 

HOME & EDUCATIONAL 

ACORN. Last Colony $ 30 $ 21 

AUTOMATED SIMULATIONS. Temple of Apsnai $ 40 f 29 
Od Barons NEW! S 100 S 75 

BRODERBUND. Apple Pano $ 30 S 22 
4CONTINENTAL. The Home Accountant Plus S 150 $112 

DATAMOST, Pig Pen S 30 5 22 
Space Strike $ 30 $ 22 

DAVIDSON, The Speed Reader $ 75 i 55 
INF00011. Deadline S 50 $ 39 

Cork I or Zork II a Zork III, each $ 40 5 21 
Gol) Challenge NEW! 5 25 f 11 

Uysses 8 The Goldre Fleece $ 35 5 25 
Pill CORP.. Personal Investor 5 145 5 91 
SENTIENT. Cyborg NEW! 5 35 5 2S 

SIRIUS. Conquest or Call Io Arms $ 30 $ 23 

SPINNAKER, Snooper Troops. NI or 02 each $ 45 S 35 
Story Machine or Face Maker S 35 525 

STRATEGIC. The Warp Factor $ 40 S 30 

VERSA COMPUTING. Graphics Hardcopy Sytlem 5 25 S 11 

64K IBM -PC 

$2850 
System Includes 
Two Disk Drives 

12" Green Monitor 
Monitor Not As Shown 

90 Day Warranty 

Call For Details And 
Other Configurations 

IBM na of IBM Corporation. 

IBM 

H ar íór $M 
IBMPC 

LIST OUR 

PRICE PRICE 

MEMORY CHIP KITS. 64K addon to your memory cams. 9 chips. 200NS, 
tested and burnedm, 90 day warranty S 150 S 69 I_ Combo Plus. 64K rrM async. port 

Combo P 

f 495 $339 
Plus. 64K ed pan arafkl port. 5 495 5359 

PaltieW101 Combo Plus, 64K w /async 8 para. S 555 $395 
Combo Plus. 64K w /async. para 8 clock /cal 5 595 $429 
Fa aboye Combo Plus of 128K add $85. to 192% add SI92, loe 

256K add 5256. 

BUY VALUE of the YEAR: 

C O M E X 64K RAM Card. 152K when full) 
2 year warranty S 395 $149 

192K RAM Card 2 year warranty S 675 5249 
CURTIS, PC Pedestal? w 

lean Display on PC S 80 S 65 

CAN/014G 
9 Fool Cde for IBM Keyboard lealends 3' to 9'1 5 50 f 45 

OSI 501 Hard Disk, 5 Meg 

MAYNARD, Floppy Drive Control Board 

MICROSOFT 640 RAM Card w /Parry 
128K RAM Card w /Pasty 
256K RAM Card w /Parity 
64K RAM Chips'. 

Tecmar Inc. ALLmONE Board 64K 
128K 
256V 

QUf'1DErHM COF7POF7AFlON 

SI 995 
f 195 

S 350 
S 525 
S 875 
S 175 

S 565 
S 735 

f 975 

Quadhoard, 64K, expandable to 256k. 4 li nchan board 5 595 
Quadboard. I28K, expandable to 256K. 4 function board S 775 

Quadbard. 192K expandable ta 256K. 4 function board S 895 } Quadbard. 256K, tour tunctmn board S 995 

Mrcrotam, Snap.on. 8K, Par/Par, Epson, WMEB. '/PSI S 159 
Microtazer. Sap-on. 64K, Pa/Par, Epson, IFME64, w /PSI S 299 
Power Supply for Mrcrofazee (9V, 256). RPSI S 20 

TG PRODUCTS, Joystick S 65 

51495 
5165 

5259 
$395 
0659 
$125 

5415 
5535 
$675 

$435 
$565 
5635 
$670 

$145 
$235 
S 15 

5 49 

* o4K plps 
XCf C V CP M AO ppe anon 

LLVVLL/\ f 6011 f449 

Control Data OR 71=n 
DISK DRIVES. Double Sided 3208 Solee as now 
VPpled pan% 18M -PC. Teiatl-bmRM.* and with 1 NCA S 595 5249 

erstallahon intimamos. 90 day WMIRasr W R{. 2 w more S 595 $239 

PRINTERS AND ACCESSORIES 
EPSON. See Epson section bebo, 

NEC. Dot Matha. 8023 Printer F/T S 695 5525 
STAR MICRONICS. 909Dot Matras, 100cps. 2 36. Gemmi 10' 5 499 $385 

909 Dot Matriz. 100cps. 2 3K. Gemmm 15' S 649 $495 
APPLE COMPUTER, INC.. Silentype Printer for Apple II 5 395 5335 
IDS. Microprism 480. near lever quality. 110cps. 80 col S 799 1699 * Prism 80 Color 200cps (all opnons.color. sprint auto) $1795 51450 

Paper Tiger. 440 rt /Graphrcs and 2K landed Special $1295 $495 
LETTER QUALITY - DAISY WHEEL PRINTERS, 

OLYMPIA. ES 100. Printer /Typewriter. complete with all 

interfacing to the Apple II $1735 $1295 
COMBES, Conviter CR I. RS232 Senal I /F. 200 wpm 51199 S/145 

Comrrter Tractor Feed for CR -I S 118 S 99 

SUPPLIES Tractor Feed Paper Ribbons. Heads. Quine Deny Wheels 8 Ribbons 

DISKETTES 
Control Data Corporation 12 for 10 Special. Limited Time' 
CDC. 120 each 5 with ring SS. SD (Apple. 18M. etc) 

12 each. 5... wdh ring SS. DO (Apple. IBM etc) 
$ 450 

$ 40 
$195 
$ 22 

12 each S's with rng, SS, SC (H /P, IBM 320K. etc) 5 51 5 28 

12 each 8', SS. SD 5 51 S 28 

10 each 5'a with ring DS. DD (IBM( S 50 S 39 

IBM, 10 each, 5%, SS. SD (Apple. IBM, etc ) S 60 5 15 

IO each, SU. SS, DD 1H/P, IBM 320K, etc l 5 65 5 49 

VERBATIM. 10 each 5'.. with ring, SS. SD or SS. DD 5 50 $ 28 

143011, 10 each, 5'v. 55, SD 5 55 5 35 

DYSAN, 10 each. 5'.. SS, SD S 55 S 39 

10 each. 5. DS, DO S 65 f 19 

* Means a BEST buy. 
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136 BYTE February 1983 

Hot line For Information 
On Your Order 

(503) 7723803 

VISA 

EPSON PRINTERS & ACCESSORIES 
4 MORO F/T III. with Granaraa 5 745 

MA I00 F /1 III with CraRrar S 995 
IBM PC to Epson Cade S 60 

Apple Interface and Cable for 1X80 or MO100 S 95 
Grappler by Orange Nino specify pnnler S 165 
Apple Graphrcs Dump S 15 

Atan to Epson Cable S 40 

Other cades interlaces ribbons heads and paper In stock 

1525 
5695 
f 45 

S 59 

5119 
5 9 

5 30 

Call 

SOFTWARE 
SYSTEM 8" CP /M -80 BUSINESS 

LIST OUR 

PRICE PRICE 

* ASHTON TATE dBase II 5 700 5419 
COMSHARE TARGET. Target PlannerCac S 99 5 39 

Masterplanner 5 325 5225 
PlannerCalc Applcatons Pkg S 50 S 10 
PlannerCalc Combo Pkg 5 125 5 65 

INFOCOM. Deadline S 60 S 45 
7ork I or Zork II or Zork III or Starcross, each 5 50 S 39 

ISM, MatheMagrc S 100 S 75 

MICROCRAFT, Legal Biasing 5 Time Keeping f 750 5395 
Prof Billing 6 irme Keeping - BHlkeeper 5 750 5395 

4 MICROPRO. WordStar' plus free WordStar training Manual S 495 5249 
MailMerge . s 250 S 79 
SpeoStar' S 250 $129 
3 Pak, Word I Mail 6 Spell, 3 above S 845 5395 
SuperSort S 250 $169 
DataStar f 295 $199 
CalcStar S 145 f 99 
MICROTMuniplan 5 275 IL/ JVf 1 Fortran 80 S 500 

5199 
5325 

BASIC Compiler S 395 5295 
COBOL -80 S 750 5545 
BASIC -80 S 350 $275 
mulisp /muStar -80 S 200 5145 
M Sor80 S 195 5145 
Edil 80 S 120 580 
Macro-80 S 200 5145 

OASIS. The Word Plus (45.000 word verification) 5 ISO Call 
PEACHTREE. Magic Wand S 500 5195 

Seizes 4 GL. AR. AP or Inventory, each S 600 5395 
Series 8 GL, AR, AP, Ins or Pay each S 750 $495 
Series 9 Peach Teat 5 500 $330 
Series 9 Spelling Proofreader $ 300 5195 
Series 9 Calo Mad List or Telecomm. each S 375 5245 

PERFECT SOFTWARE, Perfect Waster' 5 389 $239 
Perfect Speller' S 189 5119 
Perfect Filer S 289 5179 

MONITORS 
NEC. 12' Green f 249 5159 

12' Color. Composite $ 450 5349 
SANTO. 9' B8W S 190 $149 

9" Green S 200 $139 
12" Green s 260 $199 
I3" Color. Composite S 470 $349 
13" Color RGB s 995 5795 

ZENITH. I2 Green S 150 $119 
ANDEK, I2' Green 11300 5 200 5159 

13" Color I. Composite S 449 $359 
13' Color II. RGB, Hi Res (Al) II, Ill 6 IBM,PCI S 899 $799 
13" Color III. RGB, Commercial. (Ap II. In) 5 569 $469 
DVM. Color II or III to Apple II Interlace S 199 $175 
Note Color II and III come *Ah cable for IBM -PC 

MODEMS AND 
TELE COMMUNICATIONS TERMINAL 

MATES. Mrcromodem II (tor the Apple III S 379 5275 
Apple Terminal Program for Micromodem II S 99 S 69 

NOVATION, Applecat II Modem 5 389 5269 
212 Apple Cat S 725 5599 

MATES. Stock Chronograph (RS232) S 249 $189 
Stock Smartmodem (RS232) 5 289 5225 
Smartmodem 1200 (RS.2321 S 699 5535 
Mrcromodem 100 (100 bus) S 399 5275 

SIGNALMAN, Modem MKI (RS232) 5 99 5 79 
18M -PC to Modem Cable S 39 S 29 

AMOR. Datalink 1 000 Hand Held Communications Terminal 5 399 5325 

* * CORVUS SYSTEMS 
* 6 Meg Hard Disk. wio interface 52995 52095 * I I Meg Hard Disk, r/o interlace 54795 52695 

20 Meg Hard Disk. /o interface $5795 $3495 
IBM PC Interlace (IBM DOS). Manual 6 Cable 5 5 300 $239 
Mirror burit in for easy backup 5 790 $595 
Apple Interlace. Manual 6 Cable 5 S 300 $239 
Omni Disk Server for Apple II (SpecraS 5 990 5495 
Omni Transporter Card Apple II ($pecral) S 495 5275 
Omni Junctwn Bin Set ISpecra0 S 39 5 25 

Other Interfaces. Omnr.Net Constellation Mirror All in Stock 

H/P 747 Calculator S 195 [ha H/P 7470A Graphics Plover 51550 

H/P 4ICV Calculator with 2 21( Memory S 275 

51195 
5149 
5219 

Full 41 accessory and software in stock. Call. 

ORDERING INFORMATION AND TERMS: Ali items 
ll Bon 1380. eamsedrately 

honor 
nrCa 

usually m stock We immediately honor Cashiers Checks, Money Orders, Fortune 1000 
(necks and Cover nment Checks Personal or Lompany Checks allow 20 days to clear No C O D Add 3' for VISA or MC Include telephone number Add 3'+. for shipping, 
insurance and handling IS l&H) with 55 minimum UPS ground is standard so add 3 more for UPS Blue with $IO mrmmum Add 12.. total for S 16H for US Postal APO or EPA 

with $15 minimum For Hartau Alaska and Canada. UPS acs in some areas only all others are Postal so call write. or specify PO Foreign orders except Ganada for S 11H add 18 
or $25 minimum except for monitors add 30,. or $50 minimum Prices subiect to change and typo errors. so call to verily All goods are new. Include factory warranty and 

are guaranteed to work Due to our low onces, all sales are linal Call before returning goods for reparr, or replacement Orders received with msufhcent S 10H charges will 
be refunded ORDER DESK HOUR5 8 to 6 PST M F and IO to 4 Sat 1 PM here is 4 PM In NY 

We nave been a computer dealer since 1978 and In marl order since 1980 Banks Fust Interstate Bank, (503) 7765620 and Jefferson 
OUR REFERENCES: State Bank.(503)7735333 We belong to the Chamber of Commerce (5031 772 6293. or call Dun 6 Bradstreet a you are a subscriber 
Computer E .change is a doesipn of O tech Group. Inc 
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CíÍW PR1CÉDItl Pf?ofESsrbNAi$' WHO kIVOw WHa7'IHFY Win-MU KNOW. HOW TO USE /r. 

Manufactured 1-S1 ii E. Hawaii by 
epppia cor1pubm. 

Exclusively for L4 

CALL US ON THE APPLE IIE 
LIST OUR 

PRICE PRICE 

B &H APPLE II+ 

64K (48K + OUR 16K CARD) 
Disk, Micro Sci A2 w/3.3 Controller 
Disk, Micro Sci A2 Only 

f1725 '1150 
'579 '378 
'479 '299 

apple II /II + /IIE 
supply center1 

HARDWARE 
SOFTWARE 

The BAH Apple II. dines Irom rho 

Apple Apple I I . only in that d is m 

black hammertone color and its 
warranty is longer 

Warranty Factory warranty is by 

Bell and Howell not by Apple) and 
is one year parts plus 90 day labor 

Warranty service available at Bell 
and Howell service centers or 

return to Computer Exchange 

for Apple 11 /11+ /IIE 
LISI OUR 

RAM EXPANSION: * OUR RAM Card 16K 1 179 59 

* ALS. ADDRam 16K S 149 79 * Microsoft. RAMCard 16K S 195 89 * Saturn Systems, 32K S 249 169 
64K S 425 319 

* Axton 12811 5 475 375 * Axton. RAM Disk 320e 51395 995 

80 COLUMN VIDEO CARDS: * ALS. Smarterm II S 179 139 

Dirt Cheap Video S 89 69 

Color II f 179 139 
Vides. Videoreim S 345 239 

WE Vista. Vision 80 0 395 199 

MISCELLANEOUS: 
ALS. The CP /M Card S 399 299 

Z-Card f 169 129 
16K ADDRam Special f 149 79 

Synergioer w /S'calc Condor 5 749 929 
Axton, 320K RAM Disk System $1395 995 
ASTAR, RF Modulator S 35 25 

CCS. Serial Interlace 7710A S 150 129 

Other CCS Cards in stock Call all 
Dan Papaw, Lower Case Chips S 50 39 
Don't Ask. DAO-003 S Mouth S 125 85 
Eastside. Wild Card, copier S 130 99 

Kensington. System Saver f 90 69 
Kraft, Joystick S 65 49 

Paddle S 50 39 
MIR. Sup R Ian S 50 39 * Microsoft. Z80 Softcard Pack S 345 245 * Softcard Premium Pack 5 695 495 

$125-5300 Rebate Coupon on above 2 

I6K RAMCard S 100 09 * Mountain. CPS Muldunction Card 1 239 199 

Oralp Micro, Grappler Plus S 165 119 
Practical Peripherals. 

MBS 8K Serial (Epson) $ 159 129 
MBP 16K Para (Epson) $ 159 129 
Microbufle II 16K, (specify) $ 259 209 
Microbutter II 32K, (specdy) S 299 229 * PCPI, ADph-Card, 14 features. 

6 Mhz $ 595 435 

RH Electronics. Super Fan II 9 75 59 

55M.010.11.Senal /Para IntetaceS 225 169 

TG Products. Game Paddles S 40 29 
Joystick 9 60 45 
Select-A-Port $ 60 45 

Yana. VersaWnting 
Graphics Tablet S 300 239 * Vida. Videoterm 80 col. S 345 239 

Soft Video Switch $ 35 25 

Enhancer II $ 149 99 
Function Strip S 79 59 

Full Vides Line. Call UD to 35% off. 

PSIO Para /Ser Interface S 229 169 
WICO. Trackball S 80 

PRICE PRICE 

55 

on disk for Apple 11 /11+ /IIE 

BUSINESS 

EC LIMITED SPECIAL 
8001 32K Computer S 995 $699 
286K Total. Dual Drive PC8031 $ 995 $699 
32K addon and 1:0 Unit PC8012 $ 649 $485 
Call for other software and accessories 

LIST 

RICE P 

Apple Computer. Inc. 
The Controller GL. AR, AP 625 
Apple Writer II 150 

Apple Pascal 250 
Apple Fortran 200 
DOS Tool KO 75 

DOS 33 Upgrade Kit 75 
Apple Pilot 150 

Dl Portfolio Evaluator 50 
How to. 50 
Mcrocouner 250 
Micro Telegram 250 
Apple Logo 175 

Applied Soft Tech.. Versaform 389 
Artsu. MagicWindow II New. 150 
Asfion -late. dBase II (CP /M) 700 
Continental. GL, AR, AP or PR ea. 250 

1st Class Mail 75 

Home Accountant 75 

Hayden, Pie Writer (Specify bed.) 170 * High Tech.. lob Control Sys. 750 
Into Master 189 

Howard Soft. 
Real Estate Analyzer II 195 
Tax Prepare' 150 

Info. Unlim., Easywriler (PRO) 175 

# ISA. Spellguard (CP /M) 295 
UK. Letter Perfect w /Mail Merge 150 

* Micro Craft, (CP /M) 
Professional Billkeeper 750 

Legal Billing 8 Timekeeping 750 
Micro lab. Invoice Factory 200 

Tax Manager ISO 

Micro Pro, all CP /M) 
WordStar Training Manual 495 
MailMergeTu 250 
SpellStar Tw 250 

SPECIAL, All 3 above 895 
Data Star r w 295 * Microsoft, Multi-Plan (CP /M) 275 

Multi-Plan (DOS 3.3) New, 275 
Musa. Super Text 40/80 175 

Super Text 40/56/70 New, 125 * On -Line. ScreenWriter II 130 
The Dictionary Nw! 100 

General Manager II New, 230 
Osborne/C.P. Soft. (Disk and Boo I * Some Common Basic Programs. 

75 Business. Statistics and Math 
programs for the Apple II f 100 * Practical Basic Programs 
40 more very valuable programs 
beyond "Some Com BasicProg" $ 100 

UR 
CE 

799 
119 
199 
159 

59 
59 

119 
45 

25 

125 
125 

149 

265 
99 

419 
169 

49 
49 

99 
350 

119 

29 

99 
19 
99 

99 

95 
95 
99 

99 

99 
69 

99 
349 
149 

175 

175 

129 
95 

89 
69 

155 

f 49 

1 49 

Peachtree, Requires CP /M and MBASIC. Specify 
Videoterm or 40 columns. 
Series 40 CL AR or AP, each S 400 5275 

LIST OUR 

PRICE PRICE 

Series 40 Gt. 6 AR 6 AP, all 3 595 $395 
Series 40 Inv or Pay. ea. 400 5275 
Series 9 Text & Spell 6M41La113 595 5395 
Series 80 GI. it AR 6 AP, Vides 595 1395 

Perfect. Perfect Writer 389 5239 
Perfect Speller 189 9119 
Perfect Filer 289 9179 

Quality, CBS w/3 gee (a DBMS) 650 9475 
Sensible, Sens Speller, specify 125 9 15 * Silicon Valley. Word Handler 250 $ 139 

Sof. /Sys.. Executive Secretary 250 9169 
Executive Speller 75 1 55 

solidus /Softech 
-10 Stockfile 600 *350 

Stockseller 700 $450 
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*Rampower 12811 System for 800) f 475 

Rampower 48K Module flor 4001 f 185 

Rampower 32K Module 1400 or 8001 S 120 

Free with above 3 Remorse,. Diagnostic Diskette 

Cal for other software and accessories, 25's In 50% off 

5599 
9475 
5169 
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Standards Are Volatile 
You might think that an official 

standard is as stable as a mountain. 
Most standards are in fact more stable 
than Mount St. Helens but not as 
stable as Gibraltar. ANSI brings up 
standards for review every five years, 
when they may be reaffirmed, revised, 
or withdrawn. If the responsible com- 
mittee does not act, the standard 
automatically dies. Sunset laws ap- 
peared in standardization before they 
appeared in government. 

Revisions to the editorial content of 
the standard specification are the most 
common; technical changes are more 
rare and must be treated as if a new 
standard were in development, with all 
the necessary meetings, documents, 
etc. 

The constant review process protects 
both computer -product vendors and 
users from technological stagnation 
caused by fixed standards. But conse- 
quently, the standard's name must 
carry a date, which becomes very sig- 
nificant if changes are made. For in- 
stance, FORTRAN programmers must 

be aware of the changes made between 
the 1966 FORTRAN standard and the 
I977 revision of the language 
(American National Standard 
X3.9- 1978). 

Because major changes in a standard 
might prove to be detrimental to both 
industry and consumers by making 
items obsolete, some standards are 
stabilized through the process of 
registration. When a standard is 

registered, as for instance the ASCII 
(American National Standard Code for 
Information Interchange) character 
set, an entry is made in the broadly cir- 
culated standards registers. When 
changes are made to the character set 
standard (as happened in 1977 and 
may happen again in 1984), the new 
entries will be placed in the same stan- 
dards registers while the original entry 
remains unchanged. In this way, 
several versions of a standard can exist 
at the same time. Using this method 
helps to avoid repeating the entire 
standardization process when there is a 
need to make changes. 

as American National Standards, it 
can use the Canvass Method. In this 
event, the group takes a canvass or 
mail poll of all organizations that are 
known to have concern for and com- 
petence in the subject. 

The organization proposing the 
standard becomes the sponsor and is 

responsible for preparing the canvass 
list. Generally, a six months' time 
limit is placed upon responses to the 
poll. 

When the canvass ballot period 
closes, the sponsoring organization 
must submit all pertinent documenta- 
tion to the standards -approving 
organization. This documentation in- 
cludes the standard being proposed, 
the canvass list, the comments re- 
ceived, and the sponsor's responses to 
adverse comments. For example, 
these materials would be sent to 
ANSI, and futher processing as an 
American National Standard pro- 
ceeds. The programming language 
Ada has recently progressed through 
this method. 

Standards Committee Method 
The Standards Committee Method 
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is the one best known to the comput- 
ing industry. It is used when one or 
more organizations have developed 
or are developing standards on the 
same or related subjects. 

The method described here is the 
ANSI version. However, the funda- 
mental principles are identical to 
those at the international and local 
levels. As an example, the factors ap- 
plied to the decision to form a stan- 
dards committee are the same in 
ANSI as in ISO. Additionally, the 
ANSI responsibilities in establishing a 
Standards Committee, watching its 
progress, and acting upon its output 
are identical to those of the com- 
parable ISO councils. 

The Standards Committee Method 
consists of a secretariat (admin- 
istrative- support group) and a stan- 
dards committee embodying a bal- 
anced representation of consumers, 
producers, and general interests. In 
many cases, a sponsor may also be in- 
volved. 

The terms secretariat and sponsor 
are often used synonymously, but 
each has a distinct place in the stan- 
dardization process. The secretariat 

plays an important role in the effi- 
cient functioning of the standards 
committee. While a secretariat is 

always associated with a standards 
committee, a sponsor need not be. 
The secretariat organizes and ap- 
points officers to the standards com- 
mittee and generally handles all of the 
administrative work for the standards 
committee. The relationships of stan- 
dards organizations and secretariats 
can be confusing at times, as each can 
fulfill several roles. As examples, 
CBEMA was authorized by ANSI to 
act as the secretariat for American 
National Standards Committee 
(ANSC) X3, and ANSI itself holds 
several ISO secretariats, among 
which is that for ISO /TC 97. 

A sponsor, as defined by ANSI, is 
"an organization or group which 
assumes responsibility for develop- 
ment and publication of its standard 
and subsequently submits it to the in- 
stitute for approval under any of the 
methods covered in these proce- 
dures." As an example, the American 
Society for Testing and Materials acts 
as a sponsor of ASTM standards 
when these are proposed as American 
National Standards. By this defini- 
tion, CBEMA cannot be a sponsor 
because it does not develop its own 
standards. 

Standardization Process 
Regardless of the method used to 

submit a proposed standard, the ob- 
jective of the approval process is to 
confirm that consensus has been 
reached. Within this process, four re- 
quirements must be met: all substan- 
tially concerned parties must have an 
opportunity to express their views, 
and these views must be considered; 
significant conflicts with other 
American National Standards must 
be resolved; consideration must be 
given to existing national and interna- 
tional standards; and evidence of 
compliance with ANSI procedure 
must be shown. 

The process to accomplish all of 
this occurs in three phases. 

1. Planning: A standard is proposed, 
and a judgment is made as to its 
value to the industry. A committee 
is authorized to accomplish the 
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PHASE I - PLANNING 
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Figure 3: The standardization process is divided into three stages: planning, develop- 
ment, and approval. This flowchart depicts the milestones in each stage, beginning with 
the project proposal to SPARC (Standards Planning and Requirements Committee of 
ANSC X3), through the appropriate technical committees (TC) and ANSC X3 (Ameri- 
can National Standards Committee for Information Processing Systems), culminating 
with submission to the secretariat and finally to ANSI. 

work, and a public announcement 
is issued to that effect. 

2. Development: A committee is 

formed (or assigned) to develop 
the standard or standards. When 
work is completed, the proposed 
standard is transmitted to the ap- 
proving body. 

3. Approval: Approval is obtained 
through the hierarchical structure 
of the approving body, and the 
standard is published. 

See figure 3 for an example of these 
phases in the ANSC X3. To satisfy 
the commitment to consensus, each 
phase includes requirements for 
balanced representation, distribution 
of information, and approvals. If this 
is a national standard effort, the 
liaison and joint participation re- 
quired for developing an interna- 
tional standard are also found in each 
phase. 

Planning Phase 
Any standardization organization 

may consider a request to establish a 

standards committee for a particular 
subject. The request is forwarded to a 
technically oriented advisory authori- 
ty within the standardization 
organization. In ANSI, the Executive 
Standards Council assigns the subject 
to a Standards Management Board. 

In evaluating the request for initia- 
tion of a standards committee, the 
foremost consideration is that those 
concerned with the subject have an 
opportunity to express their views. 
For this purpose a general conference 
may be convened, a poll may be 
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Computer Solutions 
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for S -100 IBM Personal Computer 
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Computing has entered a new era: The SemiDisk era! No longer are you tied down by the speed of floppies or winchesters. Your 
computer can operate many times faster with a SemiDisk. And with our self installing software it couldn't be easier. Just plug in and hold 
on! No kidding! Special pricing: $1595 for 512K Byte and $2495 for 1 meg Byte. 
Specifications: For information contact: 

Computer Solutions 
Robert Pinkham 
P.O. Box 931 
Hillsboro, OR 97123 
(503) 640 -5665 

TYPE: Semiconductor Disk Emulator 
CAPACITY: 512k or 1Mb 
POWER REQUIREMENTS: 0.6A (512k) 0.9A (1Mb) 
BATTERY BACKUP: 10 -12V Unreg. (optional) 
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taken to determine interest in the sub- returned to the standards -develop- 
ject, or a research study may be 
undertaken by an ad hoc study 
group. 

When the decision has been made 
to form a standards committee, ap- 
propriate notices are issued to the 
press and interested parties are en- 
couraged to participate. The Stan- 
dards Management Board then ap- 
points a secretariat for the committee. 

Development Phase 
The work of the standards - 

development committee culminates in 
the transmittal of a proposed stan- 
dard to the cognizant authority. This 
is preceded by a ballot to verify that 
consensus has been reached. If only 
one subject was assigned to the com- 
mittee, the committee ceases to hold 
meetings but remains ready to pro- 
cess the comments generated during 
the approval phase of the proposed 
standard. It should be noted here that 
if any changes must be made in the 
technical content as a result of a 
ballot, the proposed standard is 

ment committee. 

Approval Phase 
The approval phase begins when 

the secretariat receives the proposed 
standard with the request that it be 
processed as a national or interna- 
tional standard. The secretariat first 
determines that all the required 
documentation has been submitted 
and then distributes the document for 
review prior to taking- a formal 
ballot. If comments are received dur- 
ing the balloting process, these are 
forwarded toRthe development com- 
mittee for resolution, and the pro- 
posed standard may then be returned 
to the secretariat for review. The 
nature of the comments (substantive 
or editorial) determines whether the 
next step will be further changes or 
transmittal to the next higher level of 
authority. 

The proposed standard now enters 
the stage where processing will be 
completed to make it a national or in- 
ternational standard. From this point 

The Ultimate 
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on no decisions are made on the 
technical content; the total emphasis 
is on the evidence of consensus. 
When the existence of consensus has 
been validated, the standard- develop- 
ment cycle is complete. The proposed 
standard is then published in its en- 
tirety, or a notice is published in- 
dicating that the standard is avail- 
able. 

Operating Procedures 
An understanding of the operating 

procedures of various standards 
organizations provides one of the best 
avenues to an understanding of the 
total process of standardization. It is 
here that you can best appreciate the 
checks and balances that constitute 
the development of a standard and 
come to understand the slow, 
laborious, and frequently frustrating 
delays, which to an outsider seem un- 
warranted but which are part of the 
process. 

Basic to the process of standardiza- 
tion are the ballot procedures and 
member involvement. Both of these 
are indispensable to achieving con- 
sensus. 

ANSI Voting Procedures 
Let's examine the important voting 

process in detail. The voting period 
for the letter ballots of a standards 
committee is six weeks from the date 
of issue. The results of the ballot re- 
main confidential to the secretariat 
and the committee officers until the 
ballot period closes. 

When the ballot period closes, the 
secretary of the standards committee 
forwards the ballot tally to the chair- 
man of the standards committee, who 
determines whether consideration of 
unresolved negative votes and com- 
ments shall be by correspondence or 
by a meeting of the standards com- 
mittee or subcommittee involved. 

(Often, committee members vote 
"no" on a given ballot because of 
minor objections to either the pro- 
posed standard or its specifying docu- 
ment. A simple clarifying statement 
in the standard can change a "no" to a 
"yes "; the vote is said to have been 
resolved.) 

If technical changes must be made 
to resolve negative votes, these 
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changes must be submitted to the 
standards -committee' membership 
within the four -week period given for 
responses. Those who voted in the af- 
firmative must either reaffirm their 
vote in the light of any substantive 
changes or cast a negative vote. If 
negative votes cannot be resolved, 
these must be reported to the mem- 
bership of the standards committee, 
with the reasons given for the nega- 
tive votes. Each voting member, on 
receipt of unresolved negative votes 
and comments from those balloted, 
must indicate whether or not this af- 
fects his original vote. The final result 
is recorded and reported to the 
secretariat and to the membership of 
the standards committee. 

At this point, the secretariat may 
use its discretion as to whether the 
proposed standard is ready to be sub- 
mitted for ANSI approval. If at least 
two- thirds of the standards commit- 
tee members voting have approved 
the standard, it is mandatory that the 
proposed standard together with the 
necessary exhibits be submitted to 
ANSI. If this is not done by the 
secretariat within one calendar month 
of the ballot closure, one or more of 
the members of the standards com- 
mittee may offer the proposed stan- 
dard for approval. 

When the proposed standard 
reaches ANSI it is examined by the 
staff to determine that the documen- 
tation required has been forwarded 
and that evidence of consensus exists, 
just as was done when the proposed 
standard was submitted to the 
secretariat for a ballot by the stan- 
dards committee. 

The proposed standard is now sub- 
mitted to the vote of the Board of 
Standards Review, which requires an 
affirmative vote of not less than two - 
thirds of the full board, taken by 
written ballot. 

Documents 
The names of the standards 

documents will give you a clue to the 
stages in the standardization process. 
As the documents containing a pro- 
posed standard specification move 
through the standardization process, 
the changes in document names in- 
dicate the level of acceptance the 
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standard has attained. The following 
names are used: Working Draft or 
Preliminary Draft, Proposed Draft or 
Proposal (proposals submitted for a 
technical committee ballot), Draft 
Standard (a Proposed Draft that has 
received the approval of the technical 
committee for publication), and Stan- 
dard (a Draft Standard which has 
received all the necessary approvals 
for adoption as a national or interna- 
tional standard). 

Member Responsibilities 
All standards -committee work is 

accomplished by volunteers selected 
from the ranks of the member 
organizations. At the technical -com- 
mittee level the individual must be 
technically competent in the subject 
and function as an independent "ex- 
pert." In addition, the participant 
must become cognizant of all facets of 
the subject other than his own specific 
area of expertise in order to under- 
stand the viewpoints of other mem- 
bers. This is an essential requirement 
for obtaining consensus. 

In addition to their professional 
positions within their organizations, 
participants must plan to spend a 
fixed portion of their own time on 
standards -committee work as well as 
allocate time to inform their own 
organizations on standards. A de- 
tailed knowledge of international 
protocol is essential so that a 
technical committee can function 
properly in the international environ- 
ment. 

International Standardization 
International standards are becom- 

ing increasingly influential in world 
trade. Multinational companies find 
that differing national technical re- 
quirements have joined trade tariffs 
as significant factors in worldwide 
marketing because they may require a 
company to produce costly and un- 
necessary variants of a product. 
Development of international stan- 
dards helps resolve these technical 
barriers to trade. 

While it is neither desirable nor in- 
tended that international standards 
should be applied with the force of 
law, the policy of legislating by 
"reference to standards" is becoming 
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more and more frequent as 
technology develops and trade ex- 
pands. The effective implementation 
of the "reference -to- standards" 
technique requires that legislation 
and regulations be drafted in the form 
of general requirements that contain 
references to a standard or a group of 
standards, which, in turn, provide 
more detailed explanations of the 
general requirements, as well as il- 

lustrations of the means of meeting 
the requirements. 

If all standards originated at the na- 
tional level and moved in an orderly 
fashion to the international level in 
one organizational structure, few 
complexities would exist. However, 
standards originate in many areas 
and from many organizations and 
thus involve liaisons with many other 
organizations. The international or- 
ganizations best known to the com- 
puting community are the ISO, the 
IEC (International Electrotechnical 
Commission), and the Comité Con - 
sultatif International Téléphonique at 
Télégraphique (CCITT) of the Interna- 
tional Telecommunication Union (ITU). 

Conclusion 
International standardization pro- 

vides the solution to the problems of 
diverse national standards, the pro- 
tection of consumer interests, and the 
elimination of trade barriers. 

Throughout history, whenever a 
need for a standard was recognized, 
the interested parties either formed or 
designated an organization through 
which the process of developing stan- 
dards could take place. Now the 
development of standards is a vast 
worldwide activity that could almost 
be classified as an industry in itself. 

Simply put, a standard is a solution 
to a problem. It is not too surprising 
then that as our problems get more 
complex, the process of finding a 
solution also increases in complexity. 
Thousands of individuals are in- 
volved in standardization work for 
the computer industry alone, and the 
work they do affects all of us. 
Perhaps the information in this article 
will help you better appreciate the im- 
portance of standards and the stan- 
dards process to our technological 
world. 

Where to Obtain 
Standards Information 

ACM Standards Committee 
Association for Computing 

Machinery 
11 West 42nd St. 
New York, NY 10036 

American National Standards 
Institute 

1430 Broadway 
New York, NY 10018 

Computer and Business Equipment 
Manufacturers Association 
(CBEMA) 

X3 Secretariat 
Suite 500 
311 First St. NW 
Washington, DC 20001 

Electronic Industries Association 
Engineering Department 
2001 Eye St. NW 
Washington, DC 20006 

IEEE Computer Society 
POB 80452 
Worldway Postal Center 
Los Angeles, CA 90080 

IEEE Service Center 
445 Hoes Lane 
Piscataway, NJ 08854 

Information Handling Services 
Product Management Department 
15 Inverness Way E 

POB 1154 
Englewood, CO 80150 

(This is a commercial firm that 
compiles and distributes copies of 
electronics standards for a fee.) 

Institute for Computer Sciences 
and Technology 

A200 Administration 
National Bureau of Standards 
Washington, DC 20234 

United States Department of 
Commerce 

National Technical Information 
Service 

5285 Port Royal Rd. 
Springfield, VA 22161 
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MDBS I I I TM' 

Mainframe -quality DBMS from 
Micro Data Base Systems, Inc. 

International Software Enterprises -USA 
(312) 981 -9200 

INMASSTM' 
Integrated Manufacturing and 
Accounting Software System 

MICROCOMPUTER CONSULTANTS 
(916) 756 -8104 

ACCOUNTING PLUS"' 
A comprehensive microcomputer 

business accounting system. 
SOFTWARE DIMENSIONS, INC. 

(916) 722 -8000 

DATA COMMUNICATIONS 
SOFTWARE 

ASYNC, BISYNC & SNA -SDLC protocol 
data communications software. 

IE Systems, Inc. & Micro-Integration, Inc. 
(603) 659 -5891 

QUICK CHECK"' 
Instant Answers for Money Matters, 
Bookkeeping/Accounts /Inventory 

CHUCK ATKINSON PROGRAMS 
(817) 249 -0166 

PC /FORTH"' 
Program development systems for Z -80 

and 8086/88 microcomputers 
Laboratory Microsystems, Inc. 

(213) 306 -7412 

WHEN YOU BUY 
THE RIGHT SOFTWARE, 
YOU CAN'T GO WRONG 
ON THE HARDWARE. 
CP/ M compatible software - for maximum 
work power on more than 600 computer models. 
All the computers in the world won't help you without smart 
software. That's why we're showing some of the best software 
products you can buy, from solid, innovative companies. They're 
shown here together because they're all CP /M compatible. CP /M is 
the universally accepted operating system created by Digital Research 
that allows software products like these to run on more than 600 
different computer models including the biggest names in hardware. 
So, to get smart software for your system, call one of the fine 
Independent Software Vendors listed above or to find out how CP /M 
can increase productivity in your world, contact Digital Research at 
(408) 649 -5500. 

The creators of CI', v 

Circle 148 on Inquiry card. 

The logo, tagline and CP /M are either trademarks or 
registered trademarks of Digital Research Inc. 
C1982 Digital Research Inc. 
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The Panasonic portable computer 
We've improved the way 

.,Panasonic. 
It will improve the way you 
solve problems. And the 

solutions come from the 
portable computing power 
you have at your 
fingertips. You can take it 
with you on planes, cars, 

boats, anywhere, because 
it fits into a suitcase. You can 

be more cost effective in the 
field, because you'll have 

access to more information for 
making on- the -spot decisions. 

You'll have the incredible 
advantage of being able to 
telecommunicate from anywhere 
you are. It gives you a whole 
new world of computing. 
Portable computing. 

Software Solutions - Now 
there's an exciting new software 
system for the 6502 

microprocessor that gives you more 
solutions to your problems. 

The popular language software for the portable computer includes 
Extended Basic Compiler /Interpreter, SnapFORTH and Microsoft Basic.® 

The Panasonic portable computer also has a wide range of specific 
software programs for your specific problems, such as: 

The Scientific Calculator -An incredibly powerful tool that solves mathematical problems for the 
scientist, engineer, and professional wherever they go. 

Portabudget -It's your portable personal financial manager. It gives you up -to- the -minute personal 
control. It allows you to be your own record keeper, savings advisor, accountant, bill manager, credit 
and charge account guide, investment counselor, portfolio keeper, and tax assistant. Overall, it 
helps plan your personal financial life, portably. 

Portacaic -Gives you the portability and the flexibility to automatically analyze numerical problems 
wherever and whenever they arise. You can assess "what if" alternative business problems, 
comprehend key variables in business, and dynamically analyze problems on engineering projects. 

Portawriter -It allows you to write, edit, and format information. And, you can telecommunicate the 
information from wherever you are. Whether you're in the boardroom, hotel room, or even on a golf 
course, Portawriter gives you full editing and formatting capability for notes, reports, letters, news 
copy, tables, lists, forms, orders, you name it. 

Portalog - It is an easy, precise tool for time - billing professionals without a minute to lose. Whether 
you're on the road or in the office, you can log time, compile bills, generate billing reports, and track 
the work of your highly paid employees. Portalog gives you improved timekeeping productivity. 

Telecom puting 2'M -It lets you telecommunicate with your data base. You can establish 
communications between headquarters and field forces. Exchange files and programs between 
remote stations. Access timesharing services and store data in a large computer's mass storage. 
You can also upload and download program data. 
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with a wide range of new software. 
you solve problems. 
Portaflex -A master program that allows you to create solutions for applications, such as: 
ci Inventory Control - Analysis and control of inventory while you're on the job. 
n Order Entry -A customized system for any sales order entry. It offers you productivity, and the 

advantage of faster order entry. 

o Field Service - Retrieve, diagnose, and analyze your field service data wherever you are in the field. 

o Auditing and Accounting - Custom auditing and accounting, anywhere you are in the field. 

o Estimating - Versatility for flexible bidding and estimating at your job site. 

Software Development Tools for the Customizer - Create your own custom programs and burn 
them into your EPROM so your program is recorded in nonvolatile form. 

Simply take a desk top microcomputer,* insert the software development discs, create your own 
program, de -bug that program, compile the program, then "burn -in" your problem -solving EPROM. 
Presently offered for Apple ll Plus 

Hardware Specifications - 
The Panasonic portable computer offers 6502 
microprocessor (1 MHz) technology. 

It offers 4K or 8K internal nonvolatile RAM 
48K internal ROM 
Built -in Ni -Cad rechargeable battery pack 
External AC adapter /recharger 
26- character liquid crystal display 

o 65 -key completely redefinable keyboard 

Introducing Peripherals for Additional Solutions - 
Modular peripherals let you customize your system. 
o Multiple RS -232C serial interfaces 

Asynchronous modem with cassette interface 
(110 or 300 baud) 
40- character microprinter (thermal dot matrix printing) 
8K or 16K RAM memory expansion packs 
X-Y, four -color plotter (up to 80 characters per line) 

o TV adapter (32 characters X 16 lines with color 
and graphics) 

The Panasonic portable computer. It's improved the way you solve problems. Because we believe 
its portable modules and multiple software applications can vastly improve your productivity. And that 
can be an important solution to your profit problems. 

The portable computer from Panasonic. We've improved the way you solve problems. 

Link Panasonic. It's changing the way the world uses computers. 

Please send me more information. Dealer Inquiries Invited 

Panasonic Company, Hand -Held Computers 
One Panasonic Way, Secaucus, New Jersey 07094 

Name (PLEASE PRINT) 

Title & Company 

Type of Business 

Address 

ü City State Zip 

eas 

B-S 

Phone Number 

Circle 328 on inquiry card. 

Panasonic. 
just slightly ahead of our time. 
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Welcome to the Standards Jungle 
An in -depth look at the confusing world of computer connections. 

RS -232C, RS -366, RS -423A, 
RS -449, V.10, V.11, V.24, V.28, 
X.21, X.21 bis, X.26, X.27, current 
loop... Welcome to the standards 
jungle. All these are standards or rec- 
ommendations designed to help you 
connect computers to terminals, mo- 
dems, and computer networks. Why 
are there so many? What are the dif- 
ferences between them? The similari- 
ties? Ill attempt to guide you through 
this horrendous complication of stan- 
dards, but first let's take a look at 
where these standards originated. 

The standards or recommendations 
Ill cover come from two organiza- 
tions. The standards with the RS 
prefix are from a United States 
organization, the Electronic In- 
dustries Association (EIA). These are 
the most widely used standards for 
computer equipment in North Amer- 
ica and hence the world at this time. 
The standards prefixed by a V or X 

are from the Comité Consultatif In- 
ternational Téléphonique et Télé- 
graphique (CCITT), a committee of 
the International Telecommunica- 
tions Union, which is an agency of 
the United Nations. The concerns of 
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Ian H. Witten 
Computer Science Department 

University of Calgary 
2500 University Drive NW 

Calgary, Alberta 
Canada T2N 1N4 

the CCITT encompass all aspects of 
telecommunications worldwide. Be- 
cause of sometimes conflicting factors 
influencing its decisions, such as 
special national requirements and 
geopolitical concerns, the CCITT 

The EIA standards 
are the most widely 
used standards for 

computer equipment 
In the world. 

makes recommendations rather than 
standards. Although the EIA stan- 
dards and the CCITT recommenda- 
tions are almost identical in many 
cases, they differ somewhat in word- 
ing and detail. Additionally, the 
CCITT has taken a separate direction 
from the EIA in the past few years, 
which I will discuss later. (A complete 
copy of the standards and recommen- 
dations can be purchased by writing 
to the respective organizations: EIA, 
2001 Eye St. NW, Washington, DC 
20006; and CCITT, United Nations 

Bookstore, United Nations Assembly 
Building, New York, NY 10017.) 

An RS -232C Beginning 
My jungle tour starts with a whirl- 

wind overview of the standards listed 
in table 1, after which I'll describe 
each one in greater detail. A good 
place to begin is with the most 
popular standard for connecting com- 
puters to modems and terminals, RS- 
232C. The official title for this com- 
plicated standard is Interface Between 
Data Terminal Equipment and Data 
Circuit- Terminating Equipment 
Employing Serial Binary Interface. 
The C in RS -232C indicates that it has 
been revised. This standard includes 
much more than just the transmit -and 
receive -data wires you use to connect 
a terminal to a computer. 

The RS -232C standard has four 
parts: electrical signal characteristics, 
interface mechanical characteristics, 
functional description of the signals, 
and a list of standard subsets of 
signals for specific interface types. 
The first part defines the voltages to 
be used and their interpretations as Os 

and ls. The second gives you the size 
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ACE 1000 COLOR 
COMPUTER! List $1545 
SHARP COMPUTER 249 

SUPERBRAIN H 

Double Density 1894 
Quad Density 2274 
Super Density SD 2649 
COMPUSTARS 
TO DEALERS CALL & SAVE 

Advanced Micro Digital S -100 Super - 
Ouad Single Board Computer. Z80 64K 
RAM, Disk Controller. 
RS -232 Only 699 

ALTOS - single and multi -user 
ACS -8000 -15D List 5990 

Only 4699 

ATARI 400 289 
800 655 

PRINTERS 
OKIDATA 82A 489 
CENTRONICS 739-1 499 
IDS PRISM 80 743 

EPSON MX -80 FT 547 
MX-80 459 
MX -100 749 

ANADEX 9501A 
Silent Scribe 1345 
NEC #3510 Letter Quality 1623 
C. ITOH F10 Letter Quality 1399 
Smith Corona TP -1 595 

TRAXX 51/4' Add -on Drives 249 

Memory Merchant 16K static 159 
Central Data RAM S -100 64K 299 
Systems Group 
RAM S -100 64K 449 
Microangelo Video Graphics 715 

AMERICAN SQUARE COMPUTERS Is 
organizing a World Wide Association 
of Computer Dealers. Open a Store or 
Start Work Out of Your Home! We 
Charge NO FRANCHISE FEET (Our 
Competitors charge a FRANCHISE FEE 
of from $15,000.00 to $45,000.00.) Be a 
Winner! Let US help YOU get started 
MAKING MONEY by HELPING 
PEOPLE to put COMPUTERS to WORK. 
Write or Phone today. 

Which Computers are Best? ... Free 

Insured Shipping at Low Rates 

We Repair 
Computers 

TELEVIDEO 
Televideo 910+ 518 
Televideo 925 718 
Televideo 950 899 
Televideo Computers Call 

ADDS VIEWPOINT A -1B 489 
ZENITH Z -19 Terminal 649 
Z -8948K Computer 2119 
Z -90 64K DD 2399 
ZVM -121 ZENITH 
Green Screen monitor 125 

INTERTUBE III 
or EMULATOR $710 
AMDEK Color Monitor $329 

GODBOUT COMPUPRO 
Super Sixteen 8085/8088. The fastest 
8 -16 bit computer! Runs 8 and 16 bit 
code! 128K Static RAM, 6MHz CPU's 
LIST 3440 SPECIAL 2569 

New: Systems 816/A. B, and C with 
enclosure and drives. 
816/A .... List 5495 .... Only 4395 

SEATTLE pure 16 bit computer is the 
fastest microcomputer by actual test! 
S -100, 128K Static RAM, 8 MHz 8086, 
22 slot Mainframe 
Model #2 List 3785 Only$3025 
#1 as above 
but 64K List 2990 Only $2392 

IBM PC memory made by SEATTLE. 
Now with "Flash Disk" .. 192K = 897 

64K =427 
CALIFORNIA COMPUTER 2210A 
List $1995 Only $1595 
Z80, 64K, I /O, Disk controller + CPM. 
California main frame 484 

SYSTEMS GROUP computers run 
FRIENDLY OASIS Call SAVE 

QUAY COMPUTER 
Two drives + CPM $1745 
Four user MPM 208K + 

Hard Disk $5945 

TARBELL'S 
Empire I & II have two 8" disk drives. 
The I is single sided, the II is double 
sided. 
FREE Business Software 
Empire I ... List 4888 ... Only 3495 

Corvus Hard Disk SAVE 
SSM Video BRD VB3 kit 361 
Spectrum Color ASM 223 

One hour free 
troubleshooting 

on business 
systems. 

NORTH STAR 
ADVANTAGE 64K Green Phosphor. 
The Best Business Graphics, 2 Disks, 
Serial Port. Options CPM - Business 
programs $2894 

MICRO DECISION 
'A DEAL YOU CAN'T REFUSE" 

64K RAM, Z80. 4MHz, 2 Serial Ports, 
Disk Controller. FREE SOFTWARE: 
CPM - Microsoft BASIC - BaZic 
-Wordstar -Logicalc- CorrectIt. 

List Only 
with 1 5Y." Disk .. : $949 ... $1049 
with 2 53/4" Disks .. 1545 ... 1400 

NORTH STAR Horizon 
Powerful North Star BASIC Free 
Superb for Business & Science 

Free Secretary Word Processor 
Horizon Standard is now HRZ -2-64K 
Quad 
Factory Assembled & Tested Only 
Horizon -2 -64K -Quad $2894 
Horizon- 1- 64K -QHD 5 3999 
Horizon RAM 64K 594 
Big Sale on Multi -User 
Time-Sharing SAVE 
North Star Hard Disk 18Mb 4295 
English to Basic Translator 75 
Zbasic 2 to 5 times faster! 325 
Secretary Word Processor 89 
Wordstar Word Processor 278 
Floating Point Board 899 
Oasis 699 
CPM for N' -Extra features 147 
Micro Mike Software CALL 
MICROSTAT $355 
Pascal -80 539 
Extra Precision BASIC 49 
Northword 179 
I of omanager 329 
General Ledger 399 
Accounts Receivable 399 
Accounts Payable 399 
Inventory 399 
Order Entry 399 
PROPAC 1299 
DOS BASIC 5.2 28 

INTEGRAND main frames S -100. Many 
models to choose from 

Only 200 & UP 

MODEMS 
DC HAYES -S -100 $329 
POTOMAC MICRO MAGIC .... 369 
SIGNALMAN 97 
CAT NOVATION 159 
AUTOCAT 215 

Full Time Graduate 
Technician on Duty. 

Call for latest prices & availability Factory Guarantees 

DECISION I 

"The IBM -360 on the Z-80 as S -100 BUST" 

Sixteen Programs running simultan- 
eously! Free CPM, Microsoft BASIC. 
and WORDSTAR with complete system! 

DECISION 1 65K Static + 

8" Disks DMA 3403 
DECISION 1 65K Static 
2 5'." Disks 2795 
DECISION 1 65K Static + 

5" Disk 5 Mb Hard Disk 4235 
DECISION 1 -2user 256K Static 
5" Disk * 5 Mb Hard Disk + 

MICRONIX 5830 
DECISION 1 -Z -80 + I/O 65K 1915 
DECISION 1 - Rackmount 20 Mb 
HO - 8" DRV Reg. 6235 

Inventory Sale 5415 

MORROW Hard Disks 
up to 26 MEGABYTES 

HDC -M26 53333 
HDC -M20 3333 
HDC -M10 2955 
DMA -M5 Reg. 1775 

Inventory Sale 1400 
DMA -M 10 2235 
DMA-M16 2795 

MORROW 8" Disk 
Discus 2D * CPM 600K . Only $834 
Discus 2 + 2 + CPM 1.2 Mb .. 1068 
Add Drives 2D - 599 2 + 2 1795 
Discus 2D dual CPM ... Only 1384 
Free Microsoft BASIC from MORROW 
with Discus system or hard disk. 

FAST FIGURE - Most powerful 
spread sheet. 5'." or 8" 99 

Wordstar 278 
All MicroPro Software for IBM, Apple, 
North Star, Morrow, etc. SAVE! CALL 

We Beat Prices 

AMERICAN /SQUARE- COMPUTERS 
919 -889 -4577 4167 i K vett Dr. Jamestown N.C. 27282 919 -883 -1105 

Circle 22 on inquiry card. BYTE February 1953 147 
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Circle 145 on Inquiry card. 

!!!!FANTASTIC PRICES! ! ! ! 

FROM DIGITAL DIMENSIONS 
OKIDATA 

ML -80 $339 
ML -82A $415 

'Ml -83A 5680 
'ML- 84(parallel) $985 
'ML-84(serial) SI 095 

ML -92 $509 
ML -93 $869 
PACEMARK 2410 CALL 

PACEMARK 2350 CALL 
'Includes Tractor Feed 

ANADEX DP8000 $749 
ANADEX DP9500/9501 $1279 
ANADEX 9500A/9501A $1359 
ANADEX DP9000/9001 $1209 
ANADEX DP9620A $1459 

SCM -TP I $649 
120 word /min Daisy Wheel, 10 or 12 pitch, 
serial or parallel interface 

DAISYWRITER 2000 $1,015 
BIDIRECTIONAL 48 CPS AVERAGE THROUGH- 

PUT, 48K BUFFER, CENTRONICS, 488, 

RS232 Et C. LOOP INCLUDED. 
DAISYWRITER 1500 S $955 

4K Buffer Serial Only 
OAISYWRITER 1500 P ...... $925 

4K Buffer Porollel Only 

IDS 

PRISM 80 $1.219 
Includes sprint mode, dot plot and cut sheet guide 
PRISM 80 $1319 
Includes sprint mode, dot plot, cut sheet guide and 3.4K 
buffer. 
PRISM 132 $1,649 
Includes all of above and 4 -color graphics 

C.ITOH 
Prowriter (Parallel) $489 
Prowriter (Serial) $629 
Prowriter 2 (Parallel) $719 
Prowriter 2 (Serial) $769 
Storwriter F10 $1,449 
Printmaster F-10 $1,699 

DISK DRIVES 
RANA ELITE I $305 
MICRO -SCI $289 

MODEMS 
HAYES 300 BAUD SMART MODEM $219 
HAYES 1200 BAUD SMART MODEM $515 

E -Z COLOR board $199 
For the Apple U or Apple 11 Plus. 
16- Color, 256 x 192 resolution. Requires 
3.3 DOS. Includes demo software and 
E -Z COLOR Editor. 

E -Z COLOR board for 8100 Systems $279 
E -Z COLOR board for TRS-80 $239 

INTEX TALKER text -to- speech synthesizer. Serial and 
parallel interface included $280 

AMDEK 13" COLOR -I $335 
AMDEK 13" COLOR II $719 
NEC JB1201 GREEN Monitor S159 

FOR THE IBM P.C. 
Quadram Quadboard w/84k $429 
Quadram Quadboard w/128k $519 
Quadram Quadboard w/192k $809 
Quadram Quadboard w/256k $699 

DIGITAL DIMENSIONS 
190 Chapel Rd.,Manchester, CT 06040 

Info Er Orders Call 203- 849.3811 
Orders Only 1- 800 -243 -5222 

C.O.D. Welcome. Allow 2 -3 Weeks For Checks. MC /VISA 
OK. All Prices Include UPS Ground Freight In U.S. CT 

Residents Add 71/4% Sales Tax. Prices Subject To Change 
Without Notice. 
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EIA CCITT Approx. 
Date 

Speed /Distance 

RS-232C V.24, V.28 1969 20,000 bps and 50 ft. 

RS-366 V.25 

RS -422A V.11, X.27 1975 10 million bps and 40 ft 
100,000 bps and 4000 ft 

RS -423A V.10, X.26 1975 100,000 bps and 40 ft 
1000 bps and 4000 ft 

RS-449 1977 2 million bps using 
RS -422A 
20,000 bps using 
RS -423A 

X.21 1976 

X.21 bis 1976 

current -loop (not 
officially sanctioned) 

Table 1: The standards jungle. 

10,000 bps and 1500 ft 

Purpose 

interface specification for 
modem control, including 
electrical and mechanical 
characteristics and func- 
tional definitions of 
signals 

automatic calling unit 
used in conjunction with a 

modem to allow a corn - 
puter to dial calls 

electrical specification only; 
two -wire connection for 
each signal 

electrical specification only; 
one -wire connection for 
each signal with common 
return wire 

interface specification for 
modem control, using 
RS -423A as electrical 
specification, with option 
of RS -422A for some 
wires 

interface specification for 
data equipment to public 
data network, using syn- 
chronous format and 
digital rather than analog 
transmission on telephone 
networks 

modification of X.21 to 
allow its use with existing 
synchronous data equip- 
ment and analog tele- 
phone networks - 
essentially the same as 
V.24 and RS -232C 

provides send and return 
data paths only (no 
modem control) -not a 

proper standard -used 
originally for Teletype ter- 
minals and now used on 
many microcomputers 

of the plug and the disposition of the 
pins. The third, which I'll discuss in 
most detail, gives a functional de- 
scription of the 21 signals which make 
up the RS -232C standard. The fourth 
part lists about 14 subsets of these 21 
signals that are used in different types 

of modems. The CCITT recommen- 
dation, V.24, is almost identical with 
RS -232C; however, the electrical 
signal characteristics are specified 
separately in a companion recom- 
mendation, V.28. 

When you access a computer over 
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Computers for Business. Home Applications. Resource Management. Technology 8 Science 

NEW: 15 -Day Exchange Privilege (See "TERMS" for details) 

splayed and sold at our Showroom,12210 Michigan Ave., Grand Terrace, CA: 

ktInir 
KAYPRO II 

PORTABLE 
COMPUTER 

Beats the competition on every count: 
80 col , 24 lines on 9" screen. Z -80, 64K 
400K K on 2 Floppy dnves (more storage!) 
More free software included PerfectWnter, Per- 
fect Speller, Perfect Filer, Perfect Calc spread 
sheet, Profit Plan finance forecasting. CP/M. 
BASIC 

List $1795 CALL for availability! 

MICRO- DECISION 

Perfect desk -top computer. 
Z -80. 1 Floppy standard. 2nd optional, Optional 
terminal, or use your own. 
CP/M with user friendly "shell" 
WordStar, SpellChecker, SpreadSheet. Microsoft 
Basic -80 & BASIC 

ist $1195 - $1790, Limited Quantity CALL 

3 GRAPHICS SYSTEMS:_. 

ZENITH Z -100 _ 
Advanced color graphics under Z- BASIC, 16 

bit (8088) & 8 -bit (8085) 128K RAM, expand- 
able to 768K (Expand to 192K for only $180). 
Runs most IBM -PC software and CP /M. 3 

configurations, 1 -2 Floppies. 90 day ON SITE 
warranty. List $3249 -4099 S CALL 
ZENITH Hard Disk $ CALL 

Tèlekideo 
TELEVIDEO 
1602G 

Superior graphics computer just released. 
244,224 pixels, zoom, pan, rubberband! 16 

bit (8088), 128/256K Hardware arithmetic 
option. Networking capability. 2 Floppies 
700K CP /M 86 w /Dig. Res. Graphics Lan- 
guage. List$4495 -5 CALL 
TELEVIDEO 1602GH: Similar but 
10M Hard Disk. List $6995 S CALL 

iCUa' M {IMI 

NORTHSTAR 
ADVANTAGE 
High resolution graphics under BASIC Z80A 
(4MHz), 16 bit (8088) upgrade only $499, 64K, 
2 Floppies, 720K/Hard Disk 5M. 
List 13559.4999 S CALL 

Graphics Peripherals: IDS PRISM COLOR 
PRINTER. 200 CPS, high resol. graphics. 
List $1995 $ CALL 

AMDEK Digital Plotter. 4- color, flatbed. 
List $949 S CALL 

NEC 
NEC APC 

Extremely sophisticated 
graphics and color display ' --- 
(ip14x1024 pixel) 16-but - 
(80861), 128K standard, expandable to 256K 1 -2 8" 

loppies 1 MEG each (run any CP /M program avail- 
able on 8 ''). Detachable keyboard Integral monitor 
(monochrome /color). Extensive software. 
H01 Monochrome. 1 Floppy, List $3299 $ CALL 
H02 Monochrome, 2 Floppies, List $399$ S CALL 
HO3Color monitor, 2 Floppies. List $4998 5 CALL 

CALL for appointment 

ALL11.10/ 
ALTOS SERIES 5 

Ideal for independent business or advanced personal 
computer user supports 3 users wrth independent 
tasks concurrently. Z-80, 192K, 2 Floppies 2 MEG. 
expandable to hail disk. Comes with MP/M II, 
OASIS also available Qt $2910 CALL for mihbilfyl J 

IBM /APPLE PRODUCTS: 
HARD DISKS & MICRODISKS: 
Your backup worries are over. 
OCS Hard disk 6 MEG removeable + 6 

MEG fixed. List $3.499 ONLY $2,795 
CORONA Hard disk 5 MEG, mounts 

internally ONLY $1,535 
10 MEG ONLY $1,919 
AMDEK 3" Micro- Floppy System, w /controller, 
1 MEG total. List $899 $ CALL 

MEMORY & 1/0 BOARDS: 
OUADBOARD: clock, serial & parallel 

ports, 1281( $599 
OUAD512 + 64K + senal Dort $369 
OUAD512 + 2560( + serial port $699 
OUADSCREEN Super -Monitor 

(166 col x66 line) $ CALL 
OUADCOLOR for better color graphics $ CALL 

MONITORS & PLOTTERS: 
AMDEK 12" Amber $159 
AMDEK COLOR II RGB, hi- resolution, 13" ._MS 
AMDEK COLOR Ili RGB 
ZENITH RGB high -resolution RGB 
PRINCETON high -resolution 12" RGB 
NEC 12" RGB high resolution 
TV AC pnnter -adapter tAPPLE 

RAPPLER 

BUSINESS OWNERS...Can You afford NOT to computerize? 
If conflicting claims for different systems leave you bewildered, if a salesman is 

"pushing" a system about which you have doubts, or your costly computer is not 
delivering its promise -help Is now available. Our Business Program divides 
computer acquisition to 4 phases, and provides 4 distinct services. Use ONLY the 
service needed, control your cost at EVERY phase, and pay ONLY for what you 
get -each of our services is available Independently: 
1) ASSESSMENT OF NEEDS: On time -usage basis, you obtain access to our CONSULTANTS, 
who combine business background and extensive computer expertise, and can discuss your 
needs with them over the telephone. The initial interview is FREE. then YOU determine how 
much of the consultant's time you need, charged at $30/15 min. You pay ONLY for profes- 
sional, objective advice. No purchase is required now or later. 
2) HARDWIRE: We carry a large variety of business systems, single and multi -user. You are 
not locked into any particular concept or product line. Our pricing is highly competitive, and 

you pay ONLY for the hardware. But, at your option, all equipment sold by us Is eligible to be 
covered in our System Support Program. 
3) SOFTWARE: We offer a number of comprehensive lines of business software, all widely used 
and competitively priced: ACCOUNTING PLUS, CYMA Business and Professional packages, 
DBASE II, MULTIPLAN. Most important, WE CARRY ONLY SOFTWARE WE ARE ABLE TO SUP- 
PORT: Contract for software support is available for each module you purchase from us. 
4) SYSTEM SUPPORT: Subscription to our SUPPORT SERVICE ($200 /system /year) gives you 
access to our SOFTWARE SPECIALISTS who answer your questions on time -usage basis. Our 
Specialists are recruited from the Systems Instructor ranks, and specialize in a'single line of 
software. They have immediate access to systems running your software, so that a 5- minute 
telephone session with them (at $10) is much more cost -effective than a 2 -hour trip to a com- 
puter store, or a 2-day wait for your computer salesman! To Set Up Your Initial 
Evaluation Call Our Business Division (714) 781 - 6566 

CoTèle idea 
COMPLETE TELEVIDEO 
MULTI -USER SYSTEM: 

Murople workstations with independent capabilities and tasks- 3 inventory control stations. 2 Accounting Office Sta- 
tions, 1 Management station (16 -lot) with graphics canal:40y TeleVideo TS-816 CPU with 40 MEG hard disk and 
tarps bacbwp. Complete accounting, inventory control, financial management and business graphics programs 
operating under Turbo-Dos w/Ne 8 record lockout for uninterrupted mule -user service 1 high -speed dot -matnx 
printer and 1 letter -guakty printer. receive/auto -dial modem. Complete integration included. 

List$29,395 CALL FOR INFORMATION 

SMITH -CORONA' 

IBM - 
COMPATIBLE 
COMPUTER: 

4fit 

CGLLIMBIA 1600 16-bá 8088, accepts all IBM 
bo. .rds, reads 8 runs all IBM software, but has also 
add,Unal Z -80 processor to run B -bit C /PM. So 
compatible it can even use IBM keyboard! 128K, 1 

parallel & serial ports standard, 8 expansion slots! 
COLUMBIA 600 package- computer as above + 
keyboard + CRT controler List $3,635 _.S CALL 

SYSCOM -2: Apple-Compat Computer 
Fully compatible ith APPLE -II, runs APPLE pro - 
grams List 3869__ $CALL 

NEW: COD 15 -Day Exchange Privilege (subject to terms below) 

ORDERS & INFORMATION: 
Mo. -Fri. 9:00 AM -5:30 PM PST, Sat. 10:00 AM -4:00 PM PST 

1 (8 
BANK 

845-5555 CA. AK. HO call 783-1363 
BANK REFERENCE BARCLAYS BANK Or t,ALIFORNIA 1213) 892 724a 

ISA MASTERCHARGE 

APO FPO INTERNATIONAL ORULRS ACCEPTED 

INC. P.O. . Box 3791, Riverside, CA 92519 

TP -1: 
AT OUR PRICE, 

NO COMPUTER 

SHOULD BE WITH- 
OUT ONEI 

Daisy -wheel, lettel-quality, inter- 
faces all computers. Sena! & parallel models at 
same low price. No less than 18 pent -whe 
only $6.95 each. List $649 .ONLY $545111 

INTERFACES & MODEMS, ETC. 
Hayes Modems: 
SmartModem 300 $214 
SmartModem 1200 $523 
MicroModem II $289 
MicroModem 100(5 -100) $289 
VENTEL RS -232 Modem 3763 
MICROFAZER printer butler $139 
INTERFAZER f /multi -users, up to 8 terminals 

8 2 punters! $239 

SCOTCH DISKETTES by 3M the very best! 
51/4 ss.dd. 5 boxes min $21 /box 
8" ss.dd. 5 boxes min $27/box 

EAGLE 
COMPUTERS 

Highly ratea bust- -^ 
ness computer, con- 
figured as Word Pro- 
cessor at rh price of 
dedicated w pp. (See Popular Gomputinp 12/82) 
CP/M, CBASIC SPELLBINDER w.p.6 ULTRACALC 
Included free!!! 

EAGLE II 280, 64K, 2 Floppies 780K $2349 
EAGLE III same but 1 6M X3199 
EAGLE IV 10M Hard Disk $4795 

Software: Accounting Plus 
All 8 MOD only S1495I I I 

EAGLE 1600 f CALL 

GEMINI -10 
from 

Star- Micronics 

All the features of EPSON -FT, plus backspace, 
continuous underline, 

List $499 ONLY Z CALU I I 

GEMINI-15 similar but 15" carriage. Even 
hatter buy: List $649 ONLY S CALL!!! 

Additional dot -matrix printers 
NEC -8023A (parallel) $459 
AXIOM 80 col. 30cps, graph., p 

Okidata 82A (ser /parallel) 
Okidata 83A 132 col. (s/p) 
Oludata 84 -P 200 cps & 50 cps. 

correspondence mode 
Okidata 84 -S same, but serial 
Okidata 92, lust released 
Microprism draf/corresp 

$289 
S CALL 

3649 

5994 
$1099 

S CALL 
$529 

Letter- quality printers: 
NEC 3510 33cps serial $1149 
NEC 3530 same, parallel $1599 
NEC 7710/30 55 cps, s/p $2194 
DIABLO 620 25cps, ser. SINK 
BROTHER HR -1 

DAISYWRITER 16K Buffer 

Mannesmann -Tally 
MT -160 heavy -duty 
serial or parallel, 
tractor included. 

$674 
MT 160 L, similar, 

letter -quality 1759 

TERMS: Pnces in this ad apply to prepaid orders only, reflect 5% cash discount off our regular sale prices Per- 

sonal checks allow 2 weeks to clear. Fortune -1000 companies. Universities and Government only 30 -day net, based 
on our regular (non -cash) paces. COD based on non -cash pnces and requires payment in full by Cashier's Check or 
Certified Check upon delivery California residents add 6% tax. This ad supersedes all pnor offers. Prices subject to 
change and offers may be withdrawn without pnor notice. All merchandise new in original factory cartons, carry full 
manufacturer's warranty, and are covered by full insurance dunng shipping. Absolutely no retum on used or dam- 
aged items. Software returnable ONLY in UNOPENED original wrapping. We now offer 15-DAY EXCHANGE 
PRIVILEGE, subject to 10% restocking charge on returned merchandise, and excluding special order items. Add 396 
for Handling, Shipping 8 Insurance ($3.95 minimum). 

GPM s a 'gear": minar% of bow Resaarclr. Mkaadt *IRANI as tradarrak d liomdt Cap CYMA s tradwrmk d 
CYAN 0orp laboo06 is Iradnwk or SoAran 2900 MA is radetwed trademark O nog Inc WordStar, WAN. Calc9a, 
Omaófr. Milapl we eadarwk d keooPro Company APPLE it tradwnerk d ApM Comp*" Inc 
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telephone lines, the computer must 
connect to a modem or data set (data 
set is the term used instead of modem 
in Bell System literature). The com- 
puter's modem communicates 
through the telephone network to 
another modem that connects to your 
terminal. This configuration involves 
two RS -232C interfaces: one between 
the computer and its modem and the 
other between your terminal and its 
modem. Official terminology labels 
both the computer and your terminal 
DTEs (data terminal equipment) and 
labels the modems DCEs (data cir- 

cuit- terminating equipment, most 
often some sort of data- communica- 
tion equipment). 

Because you often want the choice 
of using your terminal with a modem 
or directly connecting it to a com- 
puter's output port, the RS -232C 
standard frequently provides both 
connections. Strictly speaking, the 
RS-232C standard was never intend- 
ed for connecting a DTE device di- 
rectly to another DTE, and most of its 
signals are unnecessary in that ap- 
plication. When manufacturers claim 
that a product is RS- 232C -compatible 

QUALITY COMPUTER FORMS 
AT PRICES YOU CAN AFFORD 

WE SUPPORT MORE SYSTEMS WITH 
FORMS THAN ANYONE! 

INVOICESSTATEMENTSCHECKS P.O.'S SHIPPERS MEDICAL FORMS 

INCOME TAX FORMSW2'SLETTERHEAD 

Accounting Plus Altos Accountant Apple Controller Broderbund Continental 
Durango Dynabyte Gold Great Plains Libra Programming Inc. Microcomputing 
Consultants Open Systems Peachtree Radio Shack Solomon Star State of the 
Art Structured Systems Systems Plus TCS TSE Vector Graphics 

We Support 215 Systems Not Listed Here, So If You Don't See Your 
Software Here Call Toll Free For A Free Sample Packet Of Forms 

For Your Software. 

SHEERCUT 
WORD PROCESSING LETTERHEAD 

SHEER CUT LETTERHEAD FROM CHECKS TO -GO USES A NEW PROCESS TO 
PRODUCE CONTINUOUS FORM PAPER THAT TRIMS CLEAN WHEN BURST. 
NORMAL COMPUTER PAPER USES FIVE P:RFORATIONS PER INCH, BUT 
SHEER CUT USES A NEW TECHNOLOGY TO PRODUCE 80 PERFS OR 

"TIES" PER INCH. THIS PRODUCES A VERY CLEAN AND UNIFORM 
EDGE WHEN BURST, AND IS ECONOMICAL IN BOTH SMALL AND LARGE 
QUANTITIES. SHEER CUT IS AVAILABLE ON A STOCK FORM BASIS 
IN FOUR "CLASSIC LAID" PAPERS, OR IN ANY TYPE PAPER ON A 
CUSTOM ORDER. EVERY OTHER FORM CAN BE IMPRINTED TO PRODUCE 
CONTINUOUS FIRST AND SECOND SHEETS. BLANK PRICES ARE 360 
FOR 1,000, $235 FOR 5,000 AND $400 FOR 10,000, WITH 
IMPRINTING, DEALER, AND VOLUME PRICING AVAILABLE. , . 

',,,,CONTINUOUS AND SNAP -OUT -- 
_ 

r.,..1 
L _J 

L 
AND OTHER CONTINUOUS 

TAX FORMS 

CALL TOLL FREE NOW: (800) 854 -2750 IN CA (800) 552 -8817 
(619) 460 -4975 

8384 Hercules St. P.O. Box 425 La Mesa, CA 92041 

Your Assurance of Value and Service. 
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they usually mean that the equipment 
accepts and generates only a small 
fraction of the RS -232C signals and 
also doesn't violate any other parts of 
the standard. 

Generally, the RS -232C standard 
covers such things as the protocol for 
answering calls and modem control 
for reversing the transmission direc- 
tion in a half -duplex link. It does not, 
however, cover the requirements for 
autodial units. This information is 

provided by the companion specifica- 
tion, RS -366 (comparable to CCITT 
recommendation V.25), which de- 
fines how the computer presents the 
digits to be dialed to the autodialer, 
how the computer signals the end of 
the number, and what occurs when 
the autodialer cannot successfully 
complete the call. 

The major drawback to RS -232C is 

its limited transmission distance of 50 
feet. In practice, you can go con- 
siderably farther, but always at your 
own risk. A second disadvantage is 

its maximum transmission speed, 
although this is not usually a limita- 
tion in applications between com- 
puters and terminals. While RS -232C 
can operate at speeds up to 19,200 
bits per second (bps), the data rate 
between computer and terminal is 

usually 9600 bps at best, and it is very 
difficult to transmit data even at this 
slower rate over the switched tele- 
phone network. 

The distance restriction is not a 
serious disadvantage if you use 
modems to access a remote computer. 
The modems usually sit beside the 
computer and terminal, and the long - 
haul transmission takes place be- 
tween them over telephone lines. In 
local applications, however, you 
often find RS -232C connecting ter- 
minals directly to computers, simply 
because it is obviously convenient to 
use the same terminal and computer 
interface whether o: not a modem 
connection is used. This is where the 
50 -foot limit becomes restrictive. Fur- 
thermore, the RS -232C voltage levels 
are not particularly convenient 
because they aren't the same as those 
in standard TTL (transistor- transistor 
logic) and MOS (metal -oxide semi- 
conductor) technologies now domi- 
nating computer implementations. 
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GP-100A: US$389 

COMMAND PERFORMANCE. 
Seikosha gives you all the best features -including economy and super -clear graphics. 

Unlike some graphic printers, Seikosha's new Other valuable features: 
GP -100A Uni- Hammer Graphic Printer puts full dot Graphics, regular and double width character 
addressable graphics at your command. The GP -100A modes can be intermixed on the same line. 
lets you repeat a column of data as many times as Automatic printing. When the text exceeds 

needed with just one command. Software control enables the maximum line length, there is no loss 

double -width character output, and the positioning is of data due to overflow. 

both character and dot addressable. Designed for simple Self test printing is a standard feature. 

operation, it ranks among the most cost -efficient graphic width 
type 

adjustable 
interface. 

Paper width is adjustable up to 10 inches. 
printers on the market. Command performance tech- Optional Interface :RS232C,1EEE488,applell,etc. 
nology that not only works for you now, but takes you 
well into the future. Graphic Printer Series 

Available at COMPUTERLAND and other fine 
stores in your area Circle 381 on Inquiry card. 

Distributed by AXIOM CORPORATION 1014 Griswold Avenue San Fernando, Calif. 91340 Phone (213) 365 -9521 TWX (910) 496-1746 

Manufactured by SEIKOSHA SYSTEM EQUIPMENT DIV. 4-1-1 Taipei Sumida -ku Tokyo Japan. Phone: 03 -623 -8111 Telex: 262.2620 
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This means you need an additional 
power supply with this configuration. 

Because of these problems with RS- 
232C, the current -loop interface, 
made famous by the original Teletype 
terminals, has come back in fashion, 
particularly for low -cost home com- 
puters. This interface is not a proper 
standard, with both 20- and 60- milli- 
amp (mA) versions, but it usually 
works over distances of up to 1500 ft 
at rates of up to 9600 bps. Unfor- 
tunately, the current -loop interface is 

completely incompatible with RS- 
232C and requires you to use switch - 
able, dual- standard hardware or con- 
version boxes. Moreover, the inter- 
face comes in two flavors: active, 
which actually generates the current, 
and passive, which either detects the 
current or signals by switching it on 
and off. The conversion boxes enable 
passive devices to communicate with 
active devices. For example, a micro- 
computer usually contains the active 
interface and a terminal has the 
passive one, which means you must 
have an active -to- active conversion 

to directly connect two microcompu- 
ters. 

Overcoming Defects 
The EIA introduced standards RS- 

422A, RS -423A, and RS -449 to over- 
come the defects of RS -232C and to 
incorporate and improve upon the 
advantages of the current -loop inter- 
face. A major change was to un- 
bundle the joint electrical, mechan- 
ical, and functional specifications of 
RS -232C. Just the electrical specifica- 
tions are in RS -422A and RS -423A. 
To allow you to transmit data at high 
rates, RS -422A uses two wires for 
each signal. This setup, known as 
balanced transmission, doubles the 
number of wires in the cable. RS- 
423A transmits at lower speeds and 
uses one wire as a common return 
path for all signals. This is called un- 
balanced transmission and is similar 
to the design of RS -232C. The RS- 
423A standard operates in both RS- 
232C and RS -422A environments and 
thus provides users of existing equip- 
ment with a migration path to move 

to the new RS -422A regime. 
The EIA has introduced RS -449 as 

its intended successor to RS -232C. 
The standard provides a complete 
functional description of the signals 
needed for modem control, together 
with the mechanical specification of 
the plugs and sockets. The electrical 
specification for most signals is RS- 
423A, but RS -422A is also available 
for high -speed operation if necessary. 
RS-449 has a horrendous number of 
wires (46 as opposed to the 25 of RS- 
232C) in two plugs, one with 37 pins 
and one with 9. Fortunately, most ap- 
plications don't require the signals in 
the 9 -pin plug. Apart from its im- 
proved speed and distance specifica- 
tions, RS -449 offers some minor func- 
tional enhancements over RS -232C in 
automatic modem testing and a pro- 
vision for a standby channel, but it 
still does not incorporate dialing out. 
The success of RS -449 in the commer- 
cial market remains to be seen. 

Meanwhile, the CCITT has been 
steering a different course. With its 
X.21 recommendation, introduced in 

The Most Promising Duia 
For An Orchestra. 

Our duet is perfect for a single user system. 
The same duet performs even better in a multi -user orchestra. 

S -100 Single Board 
Computer Single 
or multi processor 
capability Pro- 
grammable master 
or slave selection 

Redundant pro- 
cessor manipulation 

4MHz Z80A or 
6MHz Z8OB CPU 
64K RAM and 2K EPROM with 

2 serial, 2 parallel, 4 timer 
ports Bi- directional inter - 
processor channel Dual 
mode serial ports interface a 

Multi -layer PCB construction. 

$495, Circle 216 on Inquiry card. 

Module 
controller 

host adapter 
single 

S -100 Disk Controller 
8" and /or 5'/4" floppy disk 
SASI (ANSI, SCSI) hard disk 
Single and double density, 

and double side Software 
implementation on CP /M' 

2.2 and TurboDOS' 
' TM of Digital Research, Inc. 

' TM of Software 2000, Inc. 

JC SYSTEMS 
1075 Hiawatha Ct. 
Fremont, CA 94538 
(415) 657 -4215 
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NEC 

NEC's c lassac JB1201 green monitor, one of mrc« x ornputuag's 
per for naante let ltI F SV on the (' ', md t TI ilit '( khnnk 

:1 M 71 K A 61 1 M WIli ::1 1I1 :3d :k .!e 

NEC PC-6023A-C 

Our impressive new NEC dot matrix printer. Parallel interface, 100 cps, 2K buffer, pin or friction 
feed Stunning performance and compatibility in the hottest new peripheral of the year. 

NFC 

Give your IBM system some NEC, 
d watch its performance soar. 

herals from NEC can make almost any Shack , and Atari computers, not to men - 
uter system better. Lion our own outstanding NEC PC -8000 
Our sparkling new JC1203 color series. Also available is a brand new, ex- 

itor is plug and pin compatible with the tremely low cost, NEC green monochrome 
for IBM® PC, and delivers the bright, monitor, the JB1260, perfect companion 
, clear, and stable screen image for for an Osborne , for instance . 

h the entire NEC line has Ask your dealer for a dem- 
been famous. Similar corn- ) onstration. Or write us 
ility is available to at 1401 Estes Avenue, Elk 

ers of Apple II Radio Grove Village, IL 60007. 

IVE 1- 

Productivity 
at your fingertips 

NEC Home Electronics (U.S.A.), Inc. 
Personal Computer Division 

Nippon Electric co.. Ltd., Tokyo, Japan 
Circle 294 on in.uir card. 
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ERG /68O0Ó 
MINI -SYSTEMS 

Full IEEE 696/S100 

compatibility 

HARDWARE OPTIONS 
8MHz, 10MHz or 12MHz 68000 

CPU 

Memory Management 

Multiple Port Intelligent I/O 

64K or 128K STATIC RAM 

(70 nsec) 

256K Dynamic RAM, with full 

panty (150 nsec) 

8" D /D, DIS floppy disk drives 

5MB -40MB hard disk drives 

Full DMA host adaptor 

20MB tape streamer 

10 to 20 slot backplane 

30 amp power supply 

SOFTWARE OPTION 
68KFORTH1 systems language 

with MACRO assembler and 

META compiler 
Fast Floating Point package ,. 

Motorola's MACSBUG 

IDRIS2 operating system with 
C, PASCAL, FORTRAN 77, 

68K- BASIC' compilers 

CP /M -68K3 OIS with C, 

Assembler, 68K1- BASIC, 

+ 68K' -FORTH 
Trademark 'ERG, Inc. 

'Whitesmiths 'Digital Research 

30 day delivery 

with valid Purchase Order 

OEM prices available 

For CPU, Integrated Ca Sets 
or Systems. 

Empirical Research Group, 
P.O. Box 1176 

Milton, WA 98354 

206 -631-4855 

nc. 
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PIN 

1 

7 

EIA 

AA 
AB 

CCITT 

101 

102 

Signal 

Protective Ground 
Signal Ground 

Source 

2 BA 103 Transmitted Data 
4 CA 105 Request To Send 

20 CD 108.2 Data Terminal Ready 
23 CH 111 Data Signaling Rate Selector DTE 

(DTE source) (computer interface) 
24 DA 113 Transmitter Signal Element Timing 

(DTE source) 
14 SBA 118 Secondary Transmitted Data 
19 SCA 120 Secondary Request To Send 

3 BB 104 Received Data 
5 CB 106 Clear To Send 

6 CC 107 Data Set Ready 
22 CE 125 Ring Indicator 

8 CF 109 Received Line Signal Detector 
21 CG 110 Signal Quality Detector 
23 CI 112 Data Signaling Rate Selector DCE 

(DCE source) (modem or terminal) 
15 DB 114 Transmitter Signal Element Timing 

(DCE source) 
17 DD 115 Receiver Signal Element Timing 

(DCE source) 
16 SBB 119 Secondary Received Data 
13 SCB 121 Secondary Clear To Send 
12 SCF 122 Secondary Received Line Signal Detector 

Table 2: RS -232C signals. 

1976, it is obvious that the committee 
looks forward to the day when direct 
digital connection to a digital tele- 
phone network will be possible. Then 
all data transmission will be syn- 
chronous, and the communication 
equipment will provide bit and byte 
timing signals. X.21 includes the pro- 
tocol for making and answering calls 
and for sending and receiving data 
using full -duplex synchronous trans- 
mission. Byte- timing signals are in 
fact an option, which the vast majori- 
ty of digital telephone exchanges will 
almost certainly provide. In sharp 
contrast to RS -449, X.21 uses only six 
signals. The electrical specifications 
are in recommendations X.26 (corre- 
sponding to EIA RS -422A) and X.27 
(EIA RS- 423A). 

Although X.21 is defined as the 
lowest (or "physical ") level of the in- 
ternational X.25 packet- switching 
protocol, it is far ahead of its time, 
for direct digital connection to public 
telephone networks is hardly possible 
now. For this reason, CCITT offers 

the X.21 bis recommendation as an 
interim measure to connect existing 
computer equipment to packet com- 
munication services. With this, the 
wheel turns full circle, for this recom- 
mendation is essentially the same as 
RS -232C (V.24), and sadly, its use is 
almost universal in packet- switching 
protocol today. 

I have, in the tradition of all great 
guides, followed a circular path. To 
create a more detailed path through 
this standards jungle, let's look closer 
at each of the standards I have men- 
tioned. 

The RS -232C Standard 
The 21 signals in RS -232C are num- 

bered according to three systems: pin 
numbering used in the conventional 
25 -pin connector, the EIA RS -232C 
numbering, and the CCITT V.24 
numbering (see table 2). I will explain 
each of the signals by providing a 

variety of different applications of the 
standard, each using progressively 
more signals. 
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INDUSTRIAL QUALITY BOARDS FOR THE 
IEEE -696/S -100 BUS 

DUAL 
SYSTEM 83/20. 
Multi- User /16,1 rpl`Jp(IQ7L1. 
20/40 MB 
Hard Disk. 
UNIX, INGRES 

Relational DBMS... 

CPU 68000 
MC68000 processor 
10 MHz operation 
16 -Mbyte addressing 

Single -user 

CPU 68000M 
MC68451 MMU 
Segmented memory 
management 
Multi -user 

w $995 

DMEM 
2561( dynamic RAM 

24 -bit addressing 
2 itt ns access 

w $1295 

CMEM 
8K/16K/32K CMOS 
6 MHz for 8/16 -bit 
Non -volatile with 
Li battery 

EPROM 
32/64K ROM 
16 -bit data paths 
24 -bit addressing 

WDC -SMD 
DMA Winchester 
controller 
25 ms access time 
No interleaving 

S104 
4 -port serial I/O 
256 bytes of FIFO 

DMA transfers 

24 -bit memory addr. 

CLK -24C 
Real time clock 
LSI CMOS chip 
Li battery backup 

AlBL.O&GBtQUE 
AIM -12 (A -to-D) 

32 S.E. channels 
25 p -sec conversion 
12 -bit resolution 

VIC 4-20 
4 channels 
20mAoutputs 
12 -bit performance 

AGM-12 (D -to-A) 
12- bit ±55 L.S.B. 

0-10V, ±5V, flou 
simper select ou0wm 

IEEE - 
696/ 

5.100 
BW 

$695 $595 $645 

Sales representatives in 
most metropolitan areas. DUAL OEM and Ik,ilci irnc inK 

is available. 

2530 San Pablo Avenue Berkeley CA 94702 (415) 549 -3854 172029 SPX 

Circle 153 on Inquiry card. 

IEEE /S -100 
MEMORY 
WOULD... 

DRESSING anti hank stItt t 

VE DYNAMICALLY 
MOVABLE WRITE PR( )1 E c 1 

RE VI Itt preent atr'dental 

CMEM 
AVAILABLE NOW FROM DUAL 
SYSTEMS, the CMEM memory 
boards combine high -speed 
CMOS memories with a new 
5 -8 year lithium battery. The 
CMEM offers the nonvolatility 
of an EPROM board while retain- 
ing the instant writability of a 

high -speed read /write RAM. 
These industrial grade boards 
are subjected to a 168 -hour 
burn -in and a 1000 -cycle power 
interruption test to insure data 
retention and the highest degree 
of reliability possible. 

CMEM -32K, 32K Bytes $695 
CMEM -16K, 16K Bytes $595 
CMEM- 8K, 8K Bytes $495 

DUAL 
DUAL SYSTEMS CORPORATION 
2530 San Pablo Avenue Berkeley 

CA94702 (415)549 -3854 172029 SPX 
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OUR PRICES, SELECTI i N 

AND SAME-DAY SHIPPING 
MAKE US COMPETITIVE. 

Red Baron. Home of the Nation's 
NEC 8023 

Outstanding Graphics, Print 
Quality & Performance 

illii*//#"*********\: 
144 x 160 dots/inch Proportional spacing 
Lower case descenders N x 9 dot matrix 
8 character sizes 5 unique alphabets Greek 

character set Graphic symbols 100 CPS print 
speed Bi- directional, logic- seeking Adjustable 
tractors Single -sheet friction feed Vertical & 
horizontal tabbing 
NEC 8023 A 
Dot Matrix List $795 $Call 

IDS Prism 801132 
Affordable Color, Speed 

\110061111 ' Mil& 

200 CPS Bi-directional, logic- seeking 24 x 9 dot 
matrix Lowercase descenders 8 character sizes 
80-132 columns Proportional spacing 
Text justification Optional color and dot resolu- 

tion graphics 
Prism 80 Base List $1,299 /,, 
Prism 132 Base List $1,499 $Call 

The Epson Series 
High -Quality Printers 

at a Low Price. 

POO l'Ciy 
FX t- 

S 
FR,FS 

Epson MX -80FT List $745 $Call Epson MX -100 List $995 VV 
Full Line of Epson Accessories 

Smith -Corona TP -1 
Daisy Wheel Printer For Under $900 

7 

Letter quality Standard serial or parallel data 
nterface Drop in ribbon 144 WPM Various i 

available Loads paper like typewriter 
Handles single sheets for forms ^A 

Smith Corona TP -1 List $895 $Call 

Brothers HR-1 Daisy Wheel 
Perfect for quality, 

quiet word processing. 

NEC Spinwriter 
7700 & 3500 

Daisy Wheel Quality Leader 

44 filill 

High speed, letter quality 55/33 CPS Typewriter 
quality Bi -directional printing & proportional 
spacing Quiet OCR quality print Hi -res 
plotting/graphing Quick change ribbon Optional 
cut -sheet feeder, horizontal or bi- directional trac- 
tors Prints up to 8 copies 
NEC Spinwriter RO 
Serial Parallel 7700 List $3055 $2500 

Serial 3510 List $1895 $1700 

= .. I , 

16 CPS Prints up to 6 copies Bi- directional 
Cloth or carbon quick -change cassette ribbon 
Quiet, efficient operation for word processing 

Brothers HR -1 

Parallel List $1,100 $Call Serial List $1,200 lQ 
Anadex Silent Scribe 

The Quiet Serial Matrix 
Impact Printer 

Up to 500 CPS Dot addressable graphics 
Parallel and serial interfaces standard Switch 

selectable protocol Cartridge ribbon Foreign 
character sets Underlining 1.5k to 12k buffer 

Correspondence quality print 
List Discount 

Anadex DP -9501A $1,725 $1300 
Anadex DP -9620A $1,845 $1,475 
Anadex WP -6000 $3,250 SCall 

Televideo CRT's 
Price, Performance & Reliability 

Will 
List Discount 

910 $ 699 $575 
925 $ 995 $730 
950 $1195 $945 
970 $1495 $Call 

Monitors 
Crisp, Clear, Compatible 

4111111111111111111111j 

Amdek 
Video 300, green List $249 $Call 
Color I List $499 

for low 
prices 
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Largest Computer Printer Inventory. 
Tkni Grappler +T" 

Apple' Graphics Interface 

- !-.-- imu r \, 

._._... 

-,'t 

Graphic and text screen dumps Dual Hi -Res 
Graphics Printer Selector Dip Switch Apple Ill 
compatible Inverse Graphics Emphasized 
Graphics Double Size Picture 90° Rotation 
Center Graphics Works with Pascal and CPM 
Optional Bufferboard Available C 
Grappler + $175 
Requires software driver 

Apple is a registered Trademark of Apple. Inc. 

The BufferboardTM 
For Apples and Printers 

-'- 
NEW 

.. 
V. - 

.............. .... 

Take your existing printer interface -and 
buffer it! 

Versions for Grappler + , Apple interface, Epson 
interface, and others Comes standard with 16K 
buffer Expandable to 32K and 64K Includes 
interface docking cable 

The Bufferboard 175 

IDS Microprism 480 
Prints like a daisy, 

priced like a matrix! 

dfte.4 
Correspondence Quality in a Single Pass 
Dual Speed 75, 110cps Proportional Spacing 
Bi- directional, logic- seeking Platen Pin 

or pressure feed 24 x 9 dot matrix 10, 12, 16.8 
Characters per inch Double width Characters r 
iDS Microprism 480 ....List $799 Cali 

á 

' . 1 4 

7 7v1 
j 

.Ñ 

' 
4 . !y' 

/ 

The Okidata Series 
Hi -Res or TRS 80 Block Graphics 

111111111 
on ,iiiiiii 

Interface Equipment 
Complete Stock of Options, 

Cables and Accessories 

CCS APPLE SERIAL Interface & Cable ...$150 
SIGNALMAN MODEM $Call 
COMPLE TE STOCK F EPSON 

ACCESSORIES $Call 
CUSTOM PRINTER CABLES FOR 

Apple, Atari, IBM, TRS -80 (all models) $Call 
HAVES MICROMODEM II $300 
PRINTER STANDS: Large $ 99 

Small S 25 
PRINTER RIBBONS -Most Types $Call 

120/200 CPS 9 
seeking printing 
print styles Optional 

Okidata 82A 
Okidata 83A (w/Tractor) 
Okldata 84 (Parallel)..list 

l! - 

Customer Benefit 
Package 

1. Free Expert Consultation. 2. Tech- 
nical Staff. Even your most involved 
questions get quick, helpful answers 
from our staff of printer technicians. 
3. Free Catalog. Get your inform- 
ative catalog with printer compari- 
son chart and print samples today. 
4. Warranty. The manufacturer's war- 
ranty where applicable. 5. Same -Day 
Shipping. 6. Free MasterCard and 
Visa. 7. We Stock What We Sell. We 

every effort to keep a large 
stock of our advertised products. 
8. APO /FPO Orders Welcome. 

x 9 Matrix Bi- directional, logic- 
Lower case descenders Four 

Hi -Res Graphics 

List $649 
.List $995 ^A 

$1395 $CQII 

Here's How 
Phone orders 
ment on orders 
Free use of MasterCard 
accepted. Personal 
clearance. Manufacturer's 
cluded on all 
revision. 

To Order: 
are welcome; 

placed 

checks 

equipment. 

same -day ship - 
before 11:00 a.m. 
and Visa. COD's 

require2weeks 
warranty in- 

Prices subject to 

Red 
Eisenhower Circle, 

Call For Free Catalog: 

(800) 854 -8275 
CA, AK, HI (714) 779 -2779 

Iciron 
COMPUTER PRODUCTS 

Circle 369 on inquiry card. 

Anaheim, CA 92807 4501 E. 
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Video Display Terminal - signals 
used: Protective Ground, Signal 
Ground, Transmitted Data, and 
Received Data. The Protective 
Ground is for safety and connects to 
the equipment chassis at both ends of 
the link. The Signal Ground estab- 
lishes a common ground reference 
voltage for all data signals. Transmit- 
ted Data is the data path from the 
computer interface to the terminal, 
while Received Data is the path in the 
reverse direction. You don't need any 
other connections for a simple asyn- 
chronous RS- 232C- compatible ter- 
minal interface. 

Serial Printer -signals used: Pro- 
tective Ground, Signal Ground, 
Transmitted Data, and Data Set 
Ready. Because the data connection 
to the printer is only in one direction, 
you don't need the Received Data 
line. However, most printers cannot 
accept characters continuously at an 
even rate. For example, a daisy -wheel 
letter -quality printer takes a signifi- 
cant time to move the print head from 
one position to another, and so the 

printing rate depends on character 
spacing. A Return character generally 
takes longer than other characters 
because in most cases the print head 
has to move farther across the paper 
than for other characters. This 
presents the problem of flow control; 
the printer must provide feedback to 
the computer interface to control the 
data flow. The Data Set Ready line is 
one way to provide the feedback. 

You can use the ASCII 
control codes DC1 and 
DC4 to regulate data 

flow to a serial printer. 

Actually, Data Set Ready has other 
purposes. A modem uses it to indicate 
that its power is on and that the 
modem is ready to receive data for 
transmission. Many software device 
drivers examine this signal before 
transmitting each output character 
and simply delay transmission until it 
is in the on state. Therefore, you can 

HIGH RESOLUTION GRAPHICS 
FOR SUPERBRAIN, COMPUSTAR, Z -89 & TRS -80 MODEL II. 
XCELTM HARDWARE: A retrofit package for graphics display with 512 x 240 
resolution. TRS -80 Mod. Il, $595. All others, $895. 

XCELTM SOFTWARE: Operates under CPMTM and is compatible with Basic, 
Fortran, Cobol, PLI and Pascal. 

SYMBOL GENERATOR- $175 
Alternate character sets with bold face, 90° 
rotation, circles, quadrants, vectors, rec- 
tangles and area fills. C1 X Y`X. 

GRAPH PLOTTER- $175 
Line, graph, histogram, bar graph and 
scatter plot with automatic annotation 
of axes scaling. 

GRAPHICS 
TERMINAL- $395 
Configures computer as a 
low cost graphics 
terminal. 

3 -D GENERATOR-$345 
Creating, editing and viewing 
"wireframe" objects from any 
angle with scaling zoom and 
graphics editor. 

"NEW" SCREEN PRINTER -$65 
Allows hard copy printout on most dot 
matrix printers. 

SURFACE 
PLOTTER- $395 
True perspective view 
with hidden line 
removal. 

SAVE UP TO $950 ON PACKAGE PRICE OFFERS! 
FOR MORE INFORMATION CALL (213) 320 -6604 L .MAXTEK,IIVC. 2908 Oregon Court, Torrance, CA 90503 

Available in Europe from Micronex Ltd., Chew Magna, England 3042 (STD 027 -589 3042) 

aUenu,. iMirorr. Inc CPU ,epswreubaserna,. Dpaal Resea,,, 
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use the signal for flow control, even 
though it was not designed for that 
purpose. You can also use other lines, 
such as Clear To Send, for the same 
purpose. 

Another technique for regulating 
data flow to a device like a serial 
printer is to use the ASCII (American 
National Standard Code for Informa- 
tion Interchange) control codes DC1 
(device control 1, often called XON) 
and DC4 (often called XOFF). These 
codes correspond to the control 
characters Control -Q and Control -S 
respectively. Some software device 
drivers use them to suspend and 
resume output to a terminal. When 
you use these codes for flow control 
on a printer, you connect the Re- 
ceived Data line rather than the Data 
Set Ready line. The printer then 
transmits Control -S when its buffer is 
full and Control -Q when it is ready 
for more data. 

Many printer manufacturers cater 
to both flow -control methods. How- 
ever, in practice, significant problems 
can arise with each of them. When 
the printer is connected through a 
modem, there is no connection be- 
tween the states of the Data Set 
Ready lines at the two ends of the 
link, and so you can't use the first 
method, which is meant for purely 
local use. The XON /XOFF protocol 
should work fine over a telephone 
connection, provided the operating 
system you use responds quickly to 
the XOFF control character. While a 
few extra characters don't usually 
matter on a video display terminal, 
they can mean a disastrous buffer 
overflow for a printer. The same 
result may occur due to characteris- 
tics of a terminal multiplexer, which 
in many cases has internal character 
buffers that store several characters 
awaiting transmission. When XOFF 
arrives, the data to the printer will 
not cease immediately, even if the 
operating system instantly stops send- 
ing characters. In another case, if 
you connect your printer to the 
printer port provided on some ter- 
minals, you may again see a delay in 
the execution of the XOFF command 
due to the buffering going on in that 
unit. 

Remember that RS -232C was never 
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1 run out of memory?" 
Most people do run out of memory 
with only 18K VisiCalc* workspace. 
But you can expand your Apple II* 
to 177K VisiCalc memory! You 
can also get 80- column display, 
lower case letters, and hard disk 

Circle 377 on Inquiry card. 

support-all without buying 
a bigger computer. 

The Saturn expansion system for 
VisiCalc consists of a preboot dis- 
kette, one or more plug -in RAM 
boards, and an optional 80- column 
display board. You can put the 
Saturn boards in any slot. And with 
all that memory, our software lets 
you save files on more than one 
diskette. 

Each Saturn RAM board includes 
additional software for other pro- 
gramming applications. So your 
BASIC, PASCAL, and CP /M pro- 
grams get an extra bonus. 

Ask your computer dealer for 
more details about the Saturn 
memory expansion systems. See 
how much bigger and better your 
models can become! 
VisiCalc is a registered trademark of VistCorp Apple II is a 
registered trademark of Apple Computers, Inc. 

5,172tR71 
51/57S7H5 INC. 

P.O. Box 8050 
3990 Varsity Drive 
Ann Arbor, MI 48107 

1 (313) 973 -8422 
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We Scout Out 
The Best Buys. 

THE PURCHASING AGENT is your computer buying company 
We negotiate the purchase of millions of dollars of hardware and software 
at the best prices each year Our buying power gives you more hardware 
and software for your money. Our fee is 25% of what we save you off list price. 
By participating in the savings, we share a common goal - to save you money. 

Call us for your price on any product not listed. All prices shown 
include our tee. 

COMPUTERS IBM Personal comp. CALL PRINTERS 
Amdek Color I l l term 430 Brother, parallel, daisy 910 

Alpha Micro 1000 VW 55,960 AST CALL C Itoh, F -10, daisy 1)50 
Alpha Micro 1030 12,047 Baby Blue CALL Daisywriter 2000 1,120 

Alpha Micro 1051 17,634 Davong 5 meg H D 1,575 Diablo 620. daisy 
Alspa AC1 -21SS 2,320 Diablo 630 API 1,825 25 cps 1,195 

Altos 8000-10 5,850 NEC 3550 1,920 Diablo 630, daisy 2.050 
Altos 8600 -10 7,586 Seattle boards CALL IDS Prism 132 options 1,430 
Altos Series 5.1SD 2,100 & all IBM peripherals CALL NEC 3510 CALL 
Altos Series 5 -5D 4,195 Micromation CALL NEC 7710 R O 2, 325 

Apple Computers CALL 
Associate CALL 

Molecular 
Morrow Micro Decisions 

CALL 
CALL 

NECISellum 1, 16K, 
tractor 2,595 

Burroughs CALL NEC 16 bit APC system CALL Qume 9 45 f ul l panel 1,865 

California Computer NEC 800064K PC sys 2,266 Qume9 55tullpanel 2,180 

Systems 300 -1A 4,414 NorthStar Advantage 2,625 Smith Corona TP -1, daisy 681 

Columbia Data CALL NorthStarAdv H D 5 4,395 Tally CALI 
Compupro GodboutrM Onyx 5001 MU -6 7,350 Texas Instr. TI 810 1,240 

Sys 816/A 4,200 
Sys 8161B 5,360 

Onyx 8000 MU -10 
Osborne 

7,900 
CALL OTHER PERIPHERALS 

Sys 816/C 6,880 Sanyo 1000 1,540 Amdek Color II term 694 

Assembled and tested Seattle System 2 3,251 Vente1212+ modem 765 

Cromemco System 1 2,946 Televideo TS -802 2,600 Corvus 10 meg. H.D. 2,995 

Cromemco System 2 3,400 Televideo TS -802H 4,450 Houston Instr DMP-29 1.549 

Cromemco 68000 Televideo TS -806 5200 Houston Instr. DMP -40 775 

System 1 4,395 Vector 2600 3,895 Morrow 20 meg. H.D. 3,650 

Dynabyte 26% OFF 
Eagle I I 2,350 

Vector 3005 
Vector 4 

5,495 
CALL SOFTWARE 

Eagle 1600 5,420 Victor CALL Call for prices on all your 
Epson Computer CALL Zenith 100 CALL software needs. 

Mastercard, VISA at 3% handling fee Prices subject to change without notice Minimum tee $150 

EXPORT SERVICES AVAILABLE. 
We are agents for overseas computer dealers and disbributors 
INTERNATIONAL TELEX 470851 

On The Frontier of High Technology and Value. 

III THE 0 PURCHASING 
AGENT 

1635 School Street 
Moraga, CA 94556 

Call Toll Free 
800- 227 -2288 

In California 
(415) 376 -9020 
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intended for DTE -to -DTE connec- 
tions. Thus it is not surprising that 
problems arise when the standard is 

used for such purposes. After all, 
these flow -control methods are ad 
hoc mechanisms tacked on to an un- 
suitable standard. 

Full- Duplex Private -Line Modem - 
signals used: Protective Ground, Sig- 
nal Ground, Transmitted Data, Re- 

ceived Data, Received Line Signal 
Detector, and (possibly) Data Set 
Ready. The Received Line Signal 
Detector, often called Carrier Detect, 
says in effect, "I hear something like a 
modem talking to me." You use this 
signal to tell the computer that some- 
one is trying to make contact on that 
line. You could use it to trigger the 
computer to generate a log -on invita- 
tion. Data Set Ready may indicate 
that the modem is ready and not in 
voice or test mode, but this is not a 
common practice in North American 
asynchronous modems. 

Half -Duplex Private -Line Modem - 
signals used: Protective Ground, Sig- 
nal Ground, Transmitted Data, Re- 
ceived Data, Request To Send, Clear 
To Send, Received Line Signal Detec- 
tor, and (possibly) Data Set Ready. 
Request To Send and Clear To Send 
control the transmission direction in 
the half- duplex operation. The com- 
puter generates Request To Send 
when it wants to transmit. The Clear 
To Send signal indicates that the 
modem is ready to receive characters 
for transmitting. There will be a 
delay -typically 200 milliseconds 
(ms)- between the Request To Send 
signal from the computer and the 
Clear To Send handshake, because 
the modem must generate the carrier 
waveform and allow it to stabilize. 
When the transmission finishes, the 
computer drops Request To Send, 
causing the modem to turn the trans- 
mitter off. To ensure that both ends 
of the link cooperate in choosing the 
direction of the transmission, you 
need a software protocol. 

Switched Network Auto -Answer 
Modem -signals used: Protective 
Ground, Signal Ground, Transmitted 
Data, Received Data, Request To 
Send, Clear To Send, Data Terminal 
Ready, Ring Indicator, Received Line 
Signal Detector, and (possibly) Data 
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This Programming professional deserves a 
lot more from his personal computer. 

He's earned it. As a seasoned professional, 
he's learned to master some of the world's 
most advanced programming tools. lbols 
specially designed to meet the everyday 
demands of programming experts. 

But as the owner of a personal com- 
puter, he's come to expect less. Less 
performance. Less sophistication. And less 
flexibility. 

Why should programming a 
personal computer be any different? 

Prior to the announcement of micro/ 
SPF" development software, experienced 
programmers felt programming a personal 
computer was a lot like playing with a toy. 
You couldn't take it seriously. 

But today, there's micro/SPF," a solution 
to elementary program editing tools now 
offered with most micro- computers. 

With micro /SPF" you get the same 
procedures and commands experienced 
programmers are accustomed to using at 
work. By mimicking features found in 

Circle 338 on Inquiry card. 

standard SPF software, micro/SPF" 
provides all the sophisticated utilities pro- 
gramming professionals expect. 

Programming experts can take 
advantage of skills they've spent 
years perfecting. 

Now, for the first time, mainframe soft - 
ware is available for personal computers. 
SPF screens are fully reproduced in logical 
sequence and each screen is formatted 
identical to those found in the SPF system. 

In addition, micro /SPF" comes equipped 
with the same primary and line commands, 
tutorial messages and program editor 
(with program function keys) experienced 
programmers are used to. 

Programming professionals who've 
spent years perfecting the art of writing 
sophisticated code deserve to work with 
state -of- the -art tools, not toys. Find out 
how micro /SPF'" can help you do work - 
compatible programming on your 
personal computer today! 

P1 V ULR 
PHASER SYSTEMS, INC 50 WEST BROKAW ROAD 

SAN JOSE, CA 95110 
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Set Ready. Here, the additional 
signals are Data Terminal Ready, 
which shows that the computer is 

ready to receive calls, and Ring In- 
dicator, which signals that the 
modem has received a new call. The 
Ring Indicator signal goes up and 
down as the telephone bell rings so 
that the computer can answer after a 

specified number of rings. If the com- 
puter leaves Data Terminal Ready 
on, the modem answers incoming 
calls immediately. If it is off, the com- 
puter should turn on the signal, after 
the appropriate number of rings, to 
answer the call. At the completion of 
the call, the computer should turn off 
Data Terminal Ready to ensure that 
the line is disconnected. Normally 
this is not necessary, because the line 
should disconnect automatically 
when the calling party hangs up the 
phone, but it is good practice to force 
disconnection at both ends. 

Dual -Rate Modems -extra signals 
used: Data Signaling Rate Selector 
(DTE source) and Data Signaling 
Rate Selector (DCE source). Some 
modems allow switching between 
two transmission speeds. These two 
signals control whether the modem 
uses the high or low speed. Usually 
the modem at the calling end sets the 
speed for the connection. In this case, 
the calling computer uses the Data 
Signaling Rate Selector (DTE source) 
to determine the line speed. The call- 
ing modem signals the speed to the 
answering modem, which informs the 
called computer by setting Data Sig- 
naling Rate Selector (DCE source) ap- 
propriately. 

Synchronous Modems -Extra sig- 
nals used: Signal Quality Detector, 
Transmitter Signal Element Timing 
(DTE source), Transmitter Signal Ele- 
ment Timing (DCE source), and 
Receiver Signal Element Timing (DCE 
source). Synchronous modems pro- 
vide a clock signal along with the 
data. In the case of received data, the 
modem provides the Receiver Signal 
Element Timing (DCE source) or the 
clock. For transmitted data, the 
modem may still provide the clock 
signal on Transmitter Signal Element 
Timing (DCE source). Or the com- 
puter equipment (DTE) may generate 
a timing signal instead, called 
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Transmitter Signal Element Timing 
(DTE source). Synchronous modems 
also provide a signal which shows 
whether or not there is a high proba- 
bility of an error in the received data 
(Signal Quality Detector). 

Modems with Primary and Second- 
ary Channels -extra signals used: 
Secondary Transmitted Data, Sec- 
ondary Received Data, Secondary 
Request To Send, Secondary Clear 
To Send, and Secondary Received 
Line Signal Detector. Some modems 
provide a primary transmission chan- 
nel with a high data rate (e.g., 1200 
bps) and a secondary channel in the 
reverse direction with a much lower 
data rate (e.g., 75 bps). The reverse 
channel allows you to listen and con- 
firm reception or to interrupt the 
transmitter. The channel directions 
can be reversed, and the above set of 
five signals allows you to control the 
secondary channel in much the same 
way as the primary one. 

Do you know what 
happens when you 

make a call to a 
computer on a 300 -bps 

full -duplex switched 
line? 

A Scenario 
The following sequence of events, 

illustrated in table 3, will show you 
what happens when you make a call 
to a computer on a 300 -bps full - 
duplex switched line. To begin, the 
computer expects a call and so it 
leaves Data Terminal Ready on, 
which in turn sets the computer's 
modem ready to answer a call as soon 
as one is received. When this hap- 
pens, the computer sees Ring In- 
dicator (which it can ignore because 
Data Terminal Ready is already on) 
and Data Set Ready (the signal for the 
computer to generate Request To 
Send). In the preceding section, I ex- 
plained Request To Send and Clear 
To Send in the context of half -duplex 
calls. In fact, full -duplex modems use 
them also. Request To Send com- 
mands the modem to turn on its 
transmitter. After a short delay, the 
computer sees Clear To Send and ig- 

nores it. At the other end of the line, 
you hear the carrier signal and either 
push the data button (on a data set) 
or put the telephone handset onto the 
acoustic coupler. Now your modem's 
transmitter turns on, producing its 
own carrier whistle. When the 
modem at the computer end hears 
this, it turns on Received Line Signal 
Detector. Upon receiving this signal, 
the computer begins sending data. 
Many operating systems, however, 
ignore this signal and simply wait for 
you to send a character to begin the 
log -on process. 

At the end of the transmission, 
assume that the computer decides to 
terminate because you logged off. 
The computer turns off Request To 
Send, which then turns off the com- 
puter's modem carrier signal. The 
computer then turns off Data Ter- 
minal Ready, forcing the line to be 
disconnected. Meanwhile, in your 
modem, Received Line Signal Detec- 
tor goes off and generates a warning 
note to you. You replace the handset, 
ensuring that the line disconnects 
from your end also. When the com- 
puter sees its Received Line Signal 
Detector turn off, it knows that the 
disconnection is complete, and so 
raises Data Terminal Ready in pre- 
paration for the next call. 

RS -232C and RS -449: 
What's the Difference? 

RS -232C is being superseded by a 
new standard, RS -449. Technically, 
the major differences between them 
result from RS -449's using improved 
electrical- transmission standards. To 
explain these improvements, I will 
first describe the electrical specifica- 
tions of RS -232C. 

An RS -232C transmitter generates 
a voltage of above +5 volts (V) to 
signal one line condition, called 
Space, and a voltage of below -5 V 
to signal the other condition, called 
Mark. To produce these voltages, 
you generally use a power supply of 
±12 V. A receiver recognizes 
voltages of above +3 V as Spaces 
and voltages of below -3 V as Marks 
(see figure 1). When a signal changes 
from one condition to the other, it 
can spend, at most, 4 percent of a bit 
period (the duration of a bit: 2 
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The Ultimate Spreadsheet for 
CP/M-86 IBM PC DOS; and CP /M® 

The Ultimate Spreadsheet? 
YOU BET! 

Packed with more important features and 
performance than any other spreadsheet, ScratchPad 
is perfect for "what if" analyses and financial modeling 
of all kinds. 

The features tell the story: 

Flexible Spreadsheet 
A ScratchPad innovation. Now you can design 

the spreadsheet to fit your application, rather than 
redesigning your application to fit the spreadsheet. 
For example, if you need a worksheet that is extremely 
wide but not very deep, Scratch Pad can do it. 
The matrix dimensions are up to you. 

Virtual Memory 
Another ScratchPad innovation. When your 

computer runs out of memory in RAM, your disk 
drives act as backup memory for additional spread- 
sheet data. (This is something the VisiCalc and 
SuperCalc people don't talk about in their ads. They 
can still run out of memory!) 

ScratchPad with a hard disk on the IBM PC, for 
example, allows in excess of 20,000 entries! NEVER 
see those disastrous OUT OF MEMORY messages 
again. 

Consolidation 
This lets you combine several spreadsheets, 

adding or averaging the numeric data. It is especially 
useful to businesses that want to combine data from 
several departments, or add or average spreadsheets 
from different months or years. Just another reason 
why ScratchPad is the ultimate spreadsheet. 

Circle 398 on inquiry card. 

These features and many others make Scratch Pad 
the most powerful spreadsheet available! So, find out 
why we call ScratchPad the Ultimate Spreadsheet. 

Write: Scratch Pad Information, SuperSoft, 
Box 1628, Champaign, IL 61820. 

This is what others are saying: 

Small Business Computers, July /August '82 
"In our opinion ScratchPad is an excellent 

Ifusi ness- oriented spreadsheet program, easy to 
arn, easy to use, and well documented:' 

IntoWorld, Sept. 6, '82 
"ScratchPad...(is designed) for users who 

want entry simplicity and fast answers:' 

Business Computer Systems, Sept. '82 
...a new memory innovation from 

SuperSoft...ScratchPad('s) virtual memory can 
accomodate an essentially unlimited number of 
entries by tapping the disk drive for secondary 
memory:' 

Available for IBM PC DOS, CP /M-86 and CP /M. 
Scratch Pad: $295.00 
(Requires 96K with PC DOS, 64K with 

CP /M-86, and 56K with CP /M)* 

Japanese Distributor: ASR Corporation International, 
3 -23 -8, Nishi -Shimbashi, Minato -Ku, Tokyo 105. Japan. 
Tel. (03)- 4375371 Telex: 0242 -2723. 
European Distributor: Micro Technology Ltd., 51 The 
Pantiles, Tunbridge Wells, Kent, England TN2 5TH. 
TEL. 0892 -45433. Telex: 95441 Micro -G. 

*Additional memory recommended for optimal 
performance of all features. 

IBM Personal Computer is a trademark of International Business 
Machine Corp. 

CP /M and CP /M -86 are registered trademarks of Digital Research. 
VisiCalc is a registered trademark of VisiCorp. 
SuperCalc is a registered trademark of Sorcim. 

FIRST IN SOFTWARE TECHNOLOGY P.O.Box 1628 Champaign, IL 61820 (217) 359 -2112 Telex 270365 
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Terminal 

raise handset and dial 

hear carrier (analogous to 
Received Line Signal 
Detector) 

push data button (see 
Data Set Ready light) 

modem's Received Line 
Signal Detector goes off, 
modem generates warn- 
ing note, replace handset 

Line 

connect call 

carrier whistle 

carrier signal 

-carry on communication - 

no tone from computer 

call disconnected 

Computer 

Data Terminal Ready is on in 

anticipation of a call 

see Ring Indicator and Data 
Set Ready, generate Request 
To Send 

(after short delay, see Clear 
To Send) 

see Received Line Signal 
Detector 

set Request To Send off 

set Data Terminal Ready 
off, Clear To Send and 
Data Set Ready go off 

Received Line Signal Detec- 
tor goes off, set Data Ter- 
minal Ready on in prepara- 
tion for next call 

Table 3: The sequence of events in a 300 -bps dialed call, proceeding from top to 
bottom. 

VOLTS 

+15 

+5 

o 

-5 

-15 

% 
SPACE 

/ <1FIK 
MARK 

TRANSMITTER 

Figure 1: RS -232C signal levels. 
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VOLTS 

+3 

o 

-3 

PACE 

jj j//// 
RECEIVER 

l TRANSITION 

1 
REGION 

microseconds at the maximum speed 
of 19,200 bps) in the transition 
region. This requirement limits the 
amount of stray capacitance 
allowable in the transmission link 
because capacitance smooths out 
sharp transitions. RS -232C specifies 
that the capacitance must not exceed 
2500 picofarads (pF); and, because 
ordinary cables have a capacitance of 
40 or 50 pF per foot, RS -232C limits 
cables to 50 feet. 

A second difficulty of RS -232C is 

its grounding arrangements with two 
separate lines: Protective Ground and 
Signal Ground. Unfortunately the 
standard does not state clearly how 
these signals are to be used. In many 
implementations, the Protective 
Ground is simply not connected. 

Grounding for distributed analog 
systems is a notoriously difficult sub- 
ject. To give you a simple idea of the 
problems that could occur, imagine 
an RS -232C link between two pieces 
of equipment where Protective 
Ground is not connected but where 
Signal Ground is connected to the 
earth at both ends (this is quite a com- 
mon arrangement). Different ground 
potentials at the ends of the link cause 
a ground current to flow through the 
Signal Ground wire. The inevitable 
resistance in this wire insures that a 
potential difference between the Sig- 
nal Grounds exists that could, if large 
enough, cause the data to be received 
incorrectly. 

The obvious way to overcome 
ground potential differences between 
the transmitter and the receiver is to 
send the signal differentially on two 
wires. The difference between the 
voltages on the wires determines 
whether a Mark or a Space is read. 
This is how RS -422A works, and you 
may recall that this technique is 
known as balanced transmission. 
Figure 2 shows an RS -422A signal, 
carried on a twisted pair of wires. A 
balanced transmission would use two 
of these signals. 

Of course, you can regard even RS- 
232C as transmitting a signal differen- 
tially, with the difference being be- 
tween the signal -wire voltage and the 
ground -wire voltage. What makes 
this approach inferior is that the 
ground wire actually connects to the 
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Completely Redesigned. 
Now, the Grappler + . 

The original Grappler was the first 
graphics interface to give you hi -res 
screen dumps from your keyboard. 
The new Grappler + with Dual Hi -Res 
Graphics adds flexibility with a 
side -by -side graphics printout of 
page 1 and page 2. 

The Grappler + can now be used 
with the Apple ° Dot Matrix, 
the Okidata 84, and is Apple Ill 
compatible In addition, the IDS 
Grappler + is currently available 
with color capability, including 
color graphics screen dumps. 

The imitations are many, so insist on 
the #1 Apple graphics interface on 
the market. Insist on the Grappler + . 

Available now at most Apple dealers. 

'Requires additional software driver. ' Requires graphics upgrade. 

Circle 309 on inquiry card. 

C. Orange Micro, Inc. 1982 

Grappler + 

CPM is a registered trademark of Digital Research, Inc. 
Apple is a registered trademark of Apple Computer, Inc. 

The Grappler + Features: 
Dual Hi -Res Graphics Printer 
Selector Dip Switch Apple Ill 

Compatible* Graphics Screen 
Dump Inverse Graphics 

Emphasized Graphics Double Size 
Picture 90° Rotation Center 

Graphics Chart Recorder Mode 
Block Graphics Bell Control 
Skip -over -perf Left and Right 

Margins Variable Line Length Text 
Screen Dumps. 

The Grappler + also works with 
Pascal and CPM. 

The Grappler + interfaces with 
the following printers: 

Anadex Apple Dot Matrix 
Centronics 122 C. Itoh ProWriter 

Epson MX -70, MX -80 ", 
MX-80F/T MX -100 IDS 460, 560, 

Prism 80 and 132, Microprism 
NEC 8023 .Okidata 82A' 84. 

Oronge Miçtro hri 
1400 N. Lakeview, Anaheim, CA 92807 

U.S.A. (714) 779 -2772 Telex: 183511 CSMA 
Foreign Dealer Inquiries Welcome 
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Circle 301 on Inquiry card. 

IBM 
personal computer 

UCSD 
p- System TM 

Version IV.1 

NCI now offers 
Version 1V.1 which includes: 

RAMdisk 
Subsidiary Volume Support 
8087 Numeric Coprocessor Support 
FASTER Long Integers (2x) 
FASTER Floating Point (3x) 
25% greater floppy storage 

Floppy Write Verification 

Asynchronous Serial I/O 
Extended memory codepool 
8086/87/88 Macro Assembler 
8087 Native Code Generator 
program caller unit 
generalized sort unit 

32 bit seek 
FASTER Seek 
FASTER Turtlegraphics 
Adaptable Support 
PC DOS Filer Utility 

Background Spooler 

Also available 

PFAS Pascal File Access System 
Hard Disk Support 
Advanced Systems Editor 
Sprinter text formatter 
QuickISAM /PascalISAM /SuperDB 
QuickForm /Pascal Form 

Available for 

IBM pc 

Victor 9000 

TM Regents University California 
TM IBM Corporation 

For more information call 

Network Consulting Inc. 
Discovery Park 

Suite 110 -3700 Gilmore Way 
Burnaby, B.C. Canada VSG 4M1 

604-430-3466 
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TWISTED PAIR LINE 

Figure 2: An RS -422A signal. 

Figure 3: Two RS -423A signals. 

ground at each end. Then if the 
ground potentials differ, the ground 
wire carries a substantial current. The 
amount of the current depends on the 
ground -potential difference and the 
electrical resistance of the ground 
wire. This current makes the poten- 
tial of the ground wire different at 
each end. The RS -422A grounding re- 
quirements are much less critical than 
those of the RS -232C because the 
standard does not use ground as a 
voltage reference. Therefore, the use 
of the Signal Ground wire, which 
connects the grounds at each end of 
the link, is optional. 

The third major difference between 
RS -422A and RS -232C is the transi- 
tion region between Mark and Space 
states. This is only 400 millivolts 
(mV) in RS -422A, whereas it is 6 V in 
RS -232C. With the elimination of the 
ground -potential problem, the use of 
such a narrow region becomes possi- 
ble. If the difference signal between 
the two wires is positive and more 
than 200 mV, the receiver reads a 

Mark, while if it is negative and more 

than 200 mV, the receiver reads a 
Space. This approach allows suitable 
transmitters and receivers to be im- 
plemented with just the normal ±5 -V 
power supply. 

Because of the much smaller transi- 
tion region, RS -422A transmitters 
will not drive RS -232C receivers cor- 
rectly. This incompatability poses 
such a serious disadvantage that the 
EIA introduced the RS -423A stan- 
dard, which you can use with both 
RS -449 and RS -232C. This standard 
is not just an interim measure, 
however, for RS -423A does not use 
two wires for each signal as RS -422A 
does and thus is more economical. 
You can see two RS -423A signals in 
figure 3. Each direction uses a com- 
mon return path that connects to 
ground at one end of the link only, 
the transmitter end. The receiver 
judges whether a Mark or Space is 

present by examining whether the 
signal wire is negative or positive 
with respect to the common return. 
Because this return path does not con- 
nect to ground in the receiver, the 
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VIJAL presents ergonomic elegance and 
high performance in a low-cost terminal. 

Tilt: 10° forward. 15° backward 

Swivel: 270° 

N COMPARISON CHART 

FEATURE 

VISUAL 

50 
Hazeltine 

Esprit 
ADDS 

Viewpoint 

Lear 
Siegler 
ADM -5 

TeIeV'Meo® 

910 

Tilt and Swivel YES ¿ti NO A0 IiO 

Detached Keyboard YES NO YES NO NO 

N -Key Rollover YES NO YES NO NO 

Audible Key Click YES YES NO NO NO 

Menu Set -Up Mode YES NO NO NO NO 

Status Line YES NO NO NO NO 

Full 5 Attribute Selection YES NO NO NO YES 

Smooth Scroll YES NO NO NO NO 

Line Drawing Character Set YES NO NO NO NO 

Block Mode YES YES NO NO YES 

Insert /Delete Line YES YES NO NO YES 

Bi- Directional Aux Port YES YES NO YES NO 

Columnar Tabbing YES YES NO NO YES 

Independent RCV /TX Rates YES NO NO NO NO 

Answerback User 

Programmable 
YES NO NO OPT NO 

The VISUAL 50 represents a new 
approach in low cost terminals. Although it 

costs drastically less, it offers the, features you expect 
from the high priced units. 

For example, the VISUAL 50 enclosure is ergonom- 
ically designed in light weight plastic and can easily be 
swiveled and tilted for maximum operator comfort. A detached 
keyboard, smooth scroll, large 7 x 9 dot matrix characters and 
non -glare screen are a few of the many human engineering 
features normally offered only on much higher priced terminals. 

Another distinctive feature of the VISUAL 50 is its emulation 
capability. VISUAL 50 is code- for -code compatible with the 
Hazeltine Esprit,'" ADDS Viewpoint,'" Lear Siegler ADM -3A'" 
and DEC VT 52.' Menu driven set -up modes in non -volatile 
memory allow easy selection of terminal parameters. 

And you're not limited to mere emulation. As the chart shows, 
the VISUAL 50 has features and versatility the older, less power- 
ful low cost terminals simply cannot match. 

Visual Technology Incorporated 
540 Main Street, Tewksbury, MA 01876 
Telephone (617) 851 -5000. Telex 951 -539 

for yourself 

Circle 428 on Inquiry card. 
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Serial #1 

COVO lUS 
. . e ac.ftt 

K 

Maximum 6 Functions (with memory) - 7vr.-- .',,....R.. - .,_ .-- 7".... °_ 
64K -256K Parity Memory Clock / ,, "a Ñ.! 

Calendar (std.) IBM Compatible Async ,,. - .... I 

Port (opt.) IBM Compatible Printer Port ,.. / 
(opt.) SuperDrive included (disk , i - 

emulator prog.) SuperSpool " included - ; 4,' ;dt ,. ; 

(print spooler prog.) 44-- O 

iii ',Ail 
. - i.l. -m ri,iíii 1 

,vv¡is7.: Lrr .0 

Clock 

Serial #2 

__.. ,;, , n,. 

... 

7.111,61 . e . 

ri+0+11.? . 
N + ... 

MegaPak 
option 

to 512K 

MtQIM 
t t1+}AÇ 

_ 

4 1: I ~ I - ' 
12 IT 7 ,/; l. 1i. js . , , 

.. 

i^_I 1 - ' 2 
4i alb a /ó - 1S )g 

_ , 
' .,uów ). ...._, 

(, / 10-OtLlO-LU ßv 
V/1 3d -Otl lO-tï () .1 SS b .,,' 

/ N .ian 
.fieaa 

Other products available for IBM PC: 1) 2780/3780 Bisync Emulation Package; 
2) Advance Communication Card ( Async, Bisync, SDLC, HDLC); 3) Expansion Parity 
Memory (64K- 256K); 4) Disk ++ (memory, Async & disk host adaptor); 5) Original 
Memory Combo; 6) Async Communication Card (1 or 2 ports); 7) Vvire Wrap Card 
13.1 " x 4 "): 8) Extender Card; 9) 327X Emulation. AST products are now available 
from your local Computerland stores and selected dealers throughout the U.S. 
IBM is the registered trademark of International Business Machines. 
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dd -On Cards 
PC are Here! 

;1; 

oy 
- c 11, 

ly. 

;s- 

.. .. Z., !. ... 
C 

L.. ._ 
. r 

! . /1111.11 
.- 1 - . 
-'.1111111111 VIEW 
tilliiiiii 

t* 111111116 

: ` 

I/O Plus 
Maximum 6 Functions (no 

memory) Clock Calen- 
dar Istd .) IBM Compati- 

ble Async Port =1 (std.) IBM 
_ Compatible Async Port =2 
L.a=. ._ e (opt.) IBM Printer Port 

,,,... SuperDrive included 
_ (disk emulator prog.) 

- - SuperSpool in- 
° -,h eluded (print ± spooler prog.) 

14. 

1: 

`q\ 
. ,, __ 

, <?-, 

MegaPlus 
Maximum 8 Functions 64K -512K' 

Parity Memory Clock Calendar (std.) 
IBM Compatible Async Port #1 (std.) 

IBM Compatible Async Port #2 
(opt.) IBM Compatible Printer Port 
(opt.) *512K with MegaPak option 

SuperDrive included (disk emula- 
tor prog.) SuperSpool included 
(print spooler prog.) Split 
memory addressing Patent 

Pending. `-11 

.;, 

-53 
8çTT0-ç0 kSSd 

Circle 3 on inquiry card. RESEARCH INC. 
2372 Morse Ave. 

Irvine. California 92714 
Telephone: (714) 540 -1333 

Dealer inquiries welcome. 
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Pin Signal 

RS -449 RS -232C 

37/19 9/5 
37/37 9/9 
37/20 9/6 

37/28 
37/15 

37/12 37/30 
' 37/11 37/29 
' 37/4 37/22 

37/6 37/24 
' 37/17 37/35 

37/5 37/23 

37/8 37/26 
37/7 37/25 
37/9 37/27 
37/13 37/31 

37/33 
37/34 
37/16 

also 37/16 
37/2 
9/3 
9/4 
9/7 
9/8 
9/2 

37/10 
37/14 
37/18 
37/32 
37/36 

SG Signal Ground 
SC Signal Common 
RC Receive Common 
IS Terminal In Service 
IC Incoming Call 
TR Terminal Ready 
DM Data Mode 
SD Send Data 
RD Receive Data 
TT Terminal Timing 

ST Send Timing 

RT Receive Timing 
RS Request To Send 
CS Clear To Send 
RR Receiver Ready 
SQ Signal Quality 
NS New Signal 
SF Select Frequency 
SR Signaling Rate Selector 
SI Signaling Rate Indicator 
SSD Secondary Send Data 
SRD Secondary Receive Data 
SRS Secondary Request To Send 
SCS Secondary Clear To Send 
SRR Secondary Receiver Ready 
LL Local Loopback 
RL Remote Loopback 
TM Test Mode 
SS Select Standby 
SB Standby Indicator 

AB Signal Ground 

CE Ring Indicator 
CD Data Terminal Ready 
CC Data Set Ready 
BA Transmitted Data 
BB Received Data 
DA Transmitter Signal Element Timing (DTE 

source) 
DB Transmitter Signal Element Timing (DCE 

source) 
DD Receiver Signal Element Timing 
CA Request To Send 
CB Clear To Send 
CF Received Line Signal Detector 
CG Signal Quality Detector 

CH Data Signal Rate Selector (DTE source) 
CI Data Signal Rate Selector (DCE source) 
SBA Secondary Transmitted Data 
SBB Secondary Received Data 
SCA Secondary Request To Send 
SCB Secondary Clear To Send 
SCF Secondary Received Line Signal Detector 

number of signals 
less number of 
number of extra 
duplicate grounds 
cable shields 
spare pins 

Table 4: RS -449 signals 
other signals use RS -423A. 

in list 30 
signals which share a pin - 1 

pins for balanced -line signals + 10 

/commons (one for each cable) + 3 

+2 
+ 2 

with an asterisk (') use RS -422A for higher -speed links; all 

total pins: 46 

and their RS -232Cd analogs. Signals marked 

problem of ground currents does not 
arise. 

For an RS -423A transmitter, the 
voltage difference between the signal 
line and the common return must be 
at least 4 V, positive for a Space and 
negative for a Mark. This gives an 
8 -V transition region- enough for 
RS -232C receivers -but also presents 
the same power -supply problem that 
occurs with the RS -232C. Because the 
RS -423A receiver must be as sensitive 
to the same 400 -mV transition region 
as an RS -422A receiver is, you can 
use an RS -422A transmitter with an 
RS -423A receiver. 
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RS -449 Signals 
It's obvious that RS -449 provides 

few functional advantages over RS- 
232C except those stemming from the 
new electrical transmission methods. 
Table 4 shows all RS -449 signals, 
together with the corresponding RS- 
232C signals. Notice the similarity be- 
tween the new and old standards. The 
major differences are in the ground- 
ing arrangements (Signal Common 
and Receive Common) and testing 
facilities. Apart from these, only a 
few miscellaneous signals have been 
added. All signals shown in the table 
use the RS -423A transmission stan- 

dard except the 10 asterisked ones, 
which may optionally use the RS- 
422A for higher -speed links. (Two 
wires are specified for each of these.) 
The signals are divided between a 
37 -pin and a 9 -pin connector, and the 
ground and common signals are 
transmitted separately for each cable. 
Many applications will not need the 
smaller cable, for it only contains sig- 
nals relevant to the secondary 
channel. 

The Current -Loop Interface 
Now that I have described the elec- 

trical specifications for RS -232C, it is 
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 = New Kerns 

ASHTON-TATE 
dBASE II cali lor prei- $4'O 

CP/M 
ARTIFICIAL INTELLIGENCE' 
Medreal(PAS -3) $849 
Dental (PAS -3) $849 
ASYST DESIONe /FRONTIER 
Prof Time Accounting $549 
General Subroutine $269 
Application Utilities $439 
DIGITAL RESEARCH* 
CP /M 2.2* 

NorthStar $149 
TRS -80 Model II 

(P +T) $159 
Micropolis $175 

CP /M -Intel NOS $135 
PL /1-80 $449 
BT-80 $179 
MAC $ 85 
RMAC $179 
Sid ... $ 65 
Z -Sid S 90 
Tex $ 90 
DeSpool $ 49 
CB -80 $459 
CBasic -2 $ 98 
Link -80 $ 90 
FOX a GELLER 
Ouickscreen $135 
Owckcode $265 
dutd S 65 
MICRO -AP* 
S -Basic $269 
Selector IV $295 
Selector V $495 
MICRO DATA BASE SYSTEMS* 
HOBS $269 
MOBS $795 
ORS orORS0rRTL $269 
MOBS PKG $1999 
MICROPRO° 
WordStar $279 
Customization Notes $449 
Mail -Merge S 99 
WordStar /Mad -Merge $369 
DataStar $249 
WordMaster $119 
SuperSort I $199 
Spell Star $139 
CalcStar $259 
MICROSOFT* 
Basic -80 $199 
Basic Compiler $329 
Fortran -80 $349 
Cobol -80 $589 
M -Sort $175 
Macro -80 $144 
Edit -80 $ 84 
MuSimp /MuMath $224 
MuLrsp -80 $174 
FPL Bus. Planner $595 
ORGANIC SOFTWARE* 
TextWriter Ill 5111 
DateBook II $269 
Milestone $269 
OSBORNE* (McGraw /HIII) 
General Ledger S 59 

0 FI WARE 
SAVE $255 ON PRODUCTIVITY PAC #3! 

Everything you need: a wordprocessor, spreadsheet and 
database. And a phenomenally low, low price! 

Retail 
Regular 
Discount 

Final Word $300 $270 
Plannercalc $ 99 $ 50 
Condor I $275 $295 

$674 595 
SPECIAL COMBINATION PRICE: $439 
Offer good to the end of the month of publication of this 
magazine. Call for our other PAC prices. 

Acct Rec /Acct Pay S 59 
Payroll w /Cost S 59 
All 3 $129 
Al) 3 + CBASIC-2 $199 
Enhanced Osborne 
(vendetta) 
(Includes CBasic).... $269 

PEACHTREE' 
General Ledger $399 
Acct Receivable $399 
Acct Payable 5399 
Payroll $399 
Inventory 5399 
Surveyor $399 
Property Mgt 5799 
CPA Client Write -up $799 
P8 Version Add $234 
MagiCaIc $289 
Other less 10% 

STAR COMPUTER SYSTEMS 
G/L. A/R. A/P, Pay S 349 
All 4 $1129 
Legal Time Billing S 849 
Property Mngmt S 849 

STRUCTURED SYSTEMS* 
Business Packages. 
Call for Price 
SORCIM* 
SuperCalc 5249 
Trans86 $115 
Act $157 

SUPERSOFT* 
Ada $270 
Diagnostic I S 49 
Diagnostic II 8 84 
Disk Doctor $ 89 
Forth (8080 or Z80) $149 
Fortran $219 
Fortran w /Rattor $289 
C Compiler $225 
Star Edit $189 
Scratch Pad $266 
StatsGraph $174 
Analiza 11 S 45 
Dataview $174 
Disk Edit S 89 
Encode /Decode II $ 84 
Optimizer $174 
Super M List 88 
Term 11 $179 
Zap Z -8000 $450 
Utilities I $ 54 
Utilities 11 $ 54 
ACCOUNTING PLUS 
1 Module $385 

4 Modules 
All8 
UNICORN* 
Mince.. 
Scribble 
Both 
The Final Word 
WHITESMITHS 
"C" Compiler $600 
Pascal (incl "C") $850 
"PASCAL" 
Pascal /MT+ Pkg $429 
Compiler.... 5315 
Sp Prog ....... 5175 
Pascal /Z $349 
Pascal /UCSD 49 $670 
Pascal /M $355 
Tiny Pascal S 76 
DATA BASE" 

FMS -80. 8894 
dBASE II $595 
Condor I $275 
Condor ll ... $535 
FMS -81 $445 
"WORD PROCESSING" 
WordSearch $179 
SpellGuard $199 
Peachtext $289 
Magic Spell $289 
Spell Binder 8349 
Select $495 
The Word S 65 
The Word Plus $145 
Palantier -I (WP) $385 
"COMMUNICATIONS" 
Ascom $149 
BSTAM $149 
BSTMS $149 
Crosstalk $139 
Move -it S 89 
"OTHER GOODIES" 
Micro Plan $419 
Plan 80 5269 
Target (Interchange) $125 
Target (Planner) $189 
Target (Task) $299 
Plannercalc S 50 
Tiny "C" $ 89 
Tiny "C" Compiler 5229 
Nevada Cobol $179 
MicroStat $224 
Vedit $130 
MiniModel 5449 
StatPak 8449 
Micro B+ .. ... 5229 
Raid $224 

81255 
54500 

$149 
$149 
$249 
$270 

String /80 $ 84 
String /80 (source) $279 
ISIS CP /M Utility $199 
Lynx $199 
Supervyz S 95 
ATI Power S 75 
Mathe Magic S 95 
CIS COBOL $765 
ZIP MBASIC. CBASIC.... $129 
Real Estate Analysis $116 

APPLE II 
BRODERBUND 
G/L (with A /P) $444 
Payroll... $355 
INFO UNLIMITED* 
EasyWriter (Prof). $155 
Datadex 5129 
EasyMailer (Prof).... $134 
Other less 15% 

MICROSOFT* r Softcard (2-60 CP /M). _ . _ $239 
Fortran $179 
Cobol $499 
Tasc $139 
Premium Package $549 
RAM Card $129 
MICROPRO* 
Wordstar $199 
MailMerge S 99 
Wordstar/MailMerge... _ $349 
SuperSort I. _ $159 
Spellstar $129 
CalcStar $175 
DataStar. $265 
VISICORP" 
Visicalc 33 8189 
Desktop /Plan II $219 
Visiterm.. $ 90 
Visidex $219 
Visiplot $180 
Visitrend / Visiplot. $259 
Visifile $219 
Visischedule 5259 
PEACHTREE* 
G /L. AIR, A /P. Pay or 
Inventory (each) $224 
Peach Pack P40 $795 

SOFTWARE DIMENSIONS, INC. 
Accounting Plus II, 
G /L. AR. AP. or 
Inventory (each) 5385 
(Needs G/L to run) 

"OTHER GOODIES" 
Super -Text 11 $127 

LOWER PRICES, COME 
HELL OR HIGH WATER. 

Data Factory 
DB Master 
Versaform VS1 
VH1 

$134 
8184 
$350 
$445 

16 -BIT SOFTWARE 
WORD PROCESSING 
IBM PC 
Wordstar $279 
Sp011s18r 5175 
Mailmerge $109 
Easywriter $314 
Easyspeller 5159 
Select /Superspell $535 
Write On ... $116 
Spellguard 

(also available for 
8" 8086 systems) $229 
SP Law 
(for Spellguard) $115 

Textwriter Ill $189 
Spellbinder 8349 
Final Word $270 
LANGUAGE UTILITIES 
IBM PC 
Crosstalk $174 
BSTAM $149 
BSTMS $144 
S" 16- BIT SYSTEMS 
Pascal MT+ /8S, SSP $679 
CBasic 88 $294 
Pascal M /88 $445 
Act86 $157 
Trans 88 S115 
XLT88.. $135 
1$-BIT S" AND DISPLAYWRITER 
CP /M 86 $294 
MP /M 88 $585 
OTHERS 
IBM PC il 
SuperCalc $269 
VisiCalc $219 
Easyfiler $359 
Mathemagic 5 89 
CP /M Power S 65 
Condor 21 $265 
Condor 22 $535 
Condor23 $895 
Condor200 $175 
Condor 20R. $265 
Statpak $449 
Optimizer 5174 
Desktop Plan 11 $219 
Desktop Ran Ill $259 
Visidex $219 
Visitrend. $259 
Many others available for use 
with the Baby Blue Board *` 
a" 16-BIT SOFTWARE 
SuperCalc 5269 
CP /M Power S 65 

FORMATS AVAILABLE: 
8" single density 
8" OSI 
Superbrain 
Micropolis /Vector Graphic 
NorthStar Horizon 
NorthStar Advantage 
Osborne 
Heath /Zenith 
Cromemco 
Televideo 
Xerox 820 
Dynabyte 
Hewlett -Packard 125 
NEC 
Eagle 
Apple II/I11 
Otrona 
TRS -80 Model I /II /III 
DEC VT -180 
Altos 
CP /M -86 
IBM PC 

ORDERS ONLY CALL TOLL FREE VISA MASTERCHARGE 
U.S. 1-800-421-4003 CALIF. 1- 800-252 -4092 

Outside Continental US -add $10 plus Air Parcel Post Add $3.50 postage and handling per each item 
California residents add 6,4% sales tax Allow 2 weeks on checks. C.O.D. $ 3.00 extra Prices subject to change 

without notice. All items subject to availability ® -Mfgs. Trademark. Blue Label $3.00 additional per item. 
CP /M is a registered trademark of DIGITAL RESEARCH. INC. 

THE DISCOUNT SOFTWARE GROUP 
6520 Selma Ave. Suite 309 Los Angeles, Ca. 90028 (213) 837 -5141 

Intl TELEX 499 -0448 DISCSOFT LSA USA TELEX 194 -834 (Attn: 499 -0446) 
TWX 910-321 -3597 (Attn: 499-0446) 

Circle 150 on Inquiry card. 
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KEYBOARD i 
SWITCH 

VIDEO 
DISPLAY 
TERMINAL 

SCRE EN 
CURRENT 

DETECTOR 

CURRENT SOURCE 

LINE 

o T 
CURRENT 
DETECTOR 

COMPUTER 
INTERFACE 

CURRENT SOURCE 

PASSIVE 

Figure 4: Computer -to- terminal interface using current loops. 

ACTIVE 
TRANSMITTER 

OPTOISOLATOR 

SWITCH 

ACTIVE 

ACTI VE 
RECEIVER 

PASSIVE 
TRANSMITTER 

OPTOISOL ATOR 
WITH CURRENT 
SOURCES PASSIVE 

RECEIVER 

Figure 5: Active -to- active and passive -to- passive converters. 

worth looking at the current -loop in- 
terface in more detail. Although this 
interface does not represent a proper 
standard, many low -cost microcom- 
puter systems are using current loop 
because it eliminates the need for 
special power supplies. The current - 
loop interface is not a modem inter- 
face, as RS -232C and RS -449 are. It 
generally contains just the transmit - 
and receive -data signals. However, it 
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can drive signals at reasonable speeds 
over respectable distances (9600 bps 
over 1500 feet), which makes it useful 
for directly connecting terminals to 
computers. 

The idea of the current loop is to 
switch a current on and off. The ac- 
tive side of the line generates the cur- 
rent, while the passive side switches 
or detects it. Either the receiver or 
transmitter can be active. This gives 

you four possibilities: Active Re- 
ceiver, Active Transmitter, Passive 
Receiver, and Passive Transmitter. 
Because of the convenience of locat- 
ing the power supply at just one end 
of the link (usually the computer), 
you will find all four of these signals 
in a single computer -to- terminal con- 
nection. You can see this arrangement 
in figure 4. 

Unfortunately, this convention in- 
troduces the need for active -to- active 
and passive -to- passive converters. It 
is obvious that each link must have 
one active component (otherwise 
there is no current to switch), and it is 

also true that a link may have only 
one active component, at least in 
most implementations. Hence, if you 
want to connect a passive terminal 
directly to another passive terminal, 
you must put a passive -to- passive 
converter in between. Similarly, if 

you want to connect an active corn - 
puter to an active computer, you will 
need an active -to- active converter. 
These converters are easy to imple- 
ment and are shown in figure 5. The 
optoisolator provides complete elec- 
tric isolation between the two sides, 
thus eliminating any problems with 
ground potential differences. The 
active -to- active converter does not 
even need a power supply, although 
the passive -to- passive must have one 
to generate the current. 

Automatic Calling Units 
None of the standards examined so 

far support the automatic placement 
of calls by a computer. RS -232C and 
RS -449 provide specifications for 
answering calls, but not for dialing. 
For this there is another standard, 
RS -366 (CCITT V.25) for automatic 
calling units. Making a telephone call 
can be quite complicated, although 
most of us are so used to it that we 
don't think about the complexity. 
The computer must be able to deter- 
mine whether the line is free, 
figuratively take the phone off the 
hook, await the dial tone, present the 
telephone number, and detect and 
decipher the various audio signals 
that the telephone network uses to in- 
dicate the status of a call (the dial 
tone, the busy tone, the ringing tone, 
and the number -unavailable tone). 
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11,1 computer peripherals 

1117 Venice Boulevard Los Rngeles CR 90015 (213) 298 -1297 Telex: 1941561 LSR 
Circle 107 on inquiry card. 

IBM is a trademark of International Business Machines 
© 1982 Computer Peripherals Inc. 
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And now, InfoStar'. 

The first DBMS you can use 
without speaking programmerese. 

So put away your GO TOs and 
DO WHILEs. 

InfoStar is one microcomputer 
data base system that doesn't askyou to 
write in code. Or learn a programming 
language. Instead you make selections 
from an on -screen menu written in one 
easy language. English. 

Which means you don't have 
to be a programmer or computer jock 
to use it. But, in case you are, there's 
something in it for you, too. 

With InfoStar, you can generate 
a custom application four times faster 
than with other DBMS software. 

Reason being it has a lot of the 
features that made WordStar the 
standard in the industry. For instance, 
select-as-you-go menus prompt you 
through all procedures. And to format 
a data entry form or report, you simply 
draw it on the screen. We've said it 
before: what you see is 
what you get. 

But, of course, that's 
not all you get. 

Fact is, InfoStar has 
more informative 

(and self- documenting) capabilities 
than you've come to expect from any 
microcomputer DBMS. 

Starting with report writing. A 
custom report feature - complete with 
transactional updating and exception 
processing abilities - lets you format, 
manipulate and merge countless differ- 
ent ways. And a quick report feature 
lets you finish faster than you can count 
them - usually in 60 seconds or less. 

Not that you have to slow down 
to sort things out either. Because InfoStar 
can sort five to six times faster than 
any other DBMS in its class. 

And for data entry, there are 
high -end minicomputer features. Like 
batch editing. And 200 editing mask 
combinations, to name a few. 

All that's required ofyou is that 
you have a CP /M -based computer. 
And that you take a trip over to your 

local computer store to 
ask about InfoStar. 

They don't speak 
programmerese. 

But they're happy to 
talk business. 

MicroPro* 
The JLcnKl>mpwrr Sdinam Cotnpamy 

write MicroPro, 33 San Pablo Avenue, San Rafael, CA 94903. (415) 499 -1200. Circle 282 on inquiry card. 
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CCITT Signal Source 

202 
206 
207 
208 
209 
211 

Call Request 
NB1 
NB2 
NB4 
NB8 
Digit Present 

DTE (computer interface) 

203 Data Line Occupied 
204 Distant Station Connected 
205 Abandon Call 
210 Present Next Digit 
213 Power Indicator 

DCE (automatic calling unit) 

Table 5: The signals used by RS -366 and V.25 automatic calling units. 

Digit 
Code NB8 NB4 NB2 NB1 

1 0 0 0 1 

2 0 0 1 0 

3 0 0 1 1 

4 0 1 0 0 

5 0 1 0 1 

6 0 1 1 0 

7 0 1 1 1 

8 1 0 0 0 

9 1 0 0 1 

0 1 0 1 0 

EON 1 1 0 0 

SEP 1 1 0 1 

Table 6: Number codes for automatic calling units. In the last four columns a 0 

stands for on and a I stands for off. 

The signals for the automatic -call- 
ing -unit standard are listed in table 5. 
Data Line Occupied tells the com- 
puter if someone is already on the 
line. After checking that the line is 

free, the computer indicates that it 

wants to place a call by using Call Re- 
quest. This effectively takes the 
phone off the hook. When the auto- 
matic calling unit hears the dial tone, 
it signals with Present Next Digit. 
Each digit is a binary-coded decimal 
as shown in table 6. The computer 
generates the next digit and signals its 
presence with Digit Present. Shortly 
afterwards, it again sees Present Next 
Digit, which indicates that the calling 
unit is ready for another digit. The se- 
quence continues until the end of the 
number is reached, which the com- 
puter indicates with the EON (end of 
number) code. The computer can use 
another code, SEP (separator), in the 
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case when there might be a second 
dial tone, as when calling out through 
a private branch exchange (PBX). 
Often you have to wait for a dial 
tone, dial 9, and then wait for a sec- 
ond dial tone from the main ex- 
change. SEP indicates to the calling 
unit that a second dial tone is ex- 
pected. The calling unit then waits 
until that tone is received before ask- 
ing the computer for another digit. 

When the end of the number is 
reached, the calling unit waits for the 
called party to answer and then sig- 
nals Distant Station Connected. 
Otherwise, if the number is unavail- 
able or busy, it signals Abandon Call. 

Moving into the Digital World 
The overwhelming complexity of 

these standards is symptomatic of the 
fact that we are asking the analog 
telephone network to serve a purpose 

for which it was never designed. No 
one foresaw automatic placement and 
answering of calls by computers 
when the first phone was installed. 

Today, the telephone network is 

slowly moving into the digital era, an 
advancement complicated by the 
staggering investment that the tele- 
phone companies have in existing 
equipment. In anticipation of wide- 
spread direct digital connection to the 
telephone network, CCITT is offering 
a new, cleaned -up recommendation 
specifically designed for the digital 
telephone exchange. It is X.21, and 
the minimum line speed is likely to be 
56,000 bps, the data rate needed to 
encode voice to telephone quality. 
Just imagine the impact this will have 
on your home use of remote com- 
puters or information networks like 
the Source. 

The X.21 standard uses only eight 
lines (see table 7). The computer 
sends data to the modem on the 
Transport line and data moves in the 
reverse direction on the Receive line. 
Control and Indication provide con- 
trol channels in the two directions. 
The X.21 modem generates a bit -rate 
clock and possibly a byte- synchroni- 
zation signal. The last two wires give 
a voltage reference and ground con- 
nection. 

Although Control and Indication 
are control wires, most of the control- 
ling information actually uses the 
Transport and Receive lines. The 
computer changes the state of Con- 
trol when it wants to place a call, just 
as you lift the handset off the 
telephone when you want to dial. To 
terminate the call, the computer 
changes Control back to the idle 
state. Similarly, the modem changes 
the state of Indication when the 
remote telephone is answered and 
changes it back if it shuts down. All 
the dialing information travels on the 
Transport line and all the information 
about tones comes back on the 
Receive wire. 

The major advantage of X.21 over 
RS -232C and RS -449 is that the X.21 
signals are encoded in serial digital 
form. For example, when a dial tone 
is received, a continuous sequence of 
ASCII " +" characters is sent to the 
computer on the Receive wire. In 
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Mr. Dow and Mr. ones 
introduce 

Do wJo n es SoftwareTM 

Jones: "Mr. Dow, look what they're selling in that new store 
down the street: Dow Jones Software. You haven't gotten 
us into ladies' fashions, have you ?" 

Dow: "No, Mr. Jones. That's a computer store, and our software 
products allow investors and business professionals to use 
a personal computer like this one here to easily manage 
financial information." 

Jones: "But what about our reputation? We've been leaders in 

serving the business and financial community for over 100 
years. Are you sure this new software will be as reliable as 

The Wall Street Journal and Barron's ?" 

Dow: "Of course, Jones. Our software is so reliable we back it up 
with a full -year warranty. People trust Dow Jones Software 
the same way they trust the Journal. And we have a toll - 
free Hotline number in case they want expert help." 

Jones: "Couldn't that be a lot of phone calls? After all, we've got 
the Dow Jones Averages to get out every day." 

Dow: "Don't worry, Jones. Our software is very easy to use, and 
we have a fully staffed Customer Service Department to 

respond to our dealers and customers." 

Jones: "Just what can our software do ?" 

Dow: "In a nutshell, Jones, with a personal computer, a tele- 
phone, a modem and Dow Jones Software, you can easily 
perform complex analyses on the information available 
from our information service, Dow Jones News /Retrieval °." 

Jones: "People really use our software to make decisions ?" 

Dow: "Absolutely. Once you've stored the information you want, 
our software does the rest. For instance, with one Dow 
Jones Software product you can follow indicators for stocks, 
sort, rank, screen and set critical points for buying and 
selling. With another, you can easily construct technical 
charts. Look at this beautiful graph." 

Jones: "You mean all those calculations I've been doing by hand 
I could do in a fraction of the time with this software? 
That's great!" 

Dow: "It is, Mr. Jones. Just like the Journal, Dow Jones Software 
is a resource you can bank on!" 

Dow Jones 
Market Analyzer." 
A technical analysis product 
that allows private and proles 
sional investors to automatically 
collect, store and update hntor- 
tcal and daily market quotes, and 
to construct technical analysts 
charts at the touch of a key. 

See your computer dealer 
or call 

1- 800 - 345 -8500 Ext. 48 
for a free brochure 
(Alaska, Hawaii and foreign, 
call 1. 215 -789.7108 Ext. 48) 

Dow Jones 
Market Microscope 
A fundamental analysis 
product that allows professional 

pagers to choose and 

follow follow for extensive 
lists of stocks and mdustry 
groups, and to sort, rank, screen 
and set critical points for buying 
and selling. 

Dow Jones 
Market Manager'" 
A portfolio cement 
product for private or profes 

onal mveuors who desire 
mediate access to pncmg and 

financial information, and who 
need an accounting and control 
system for their portfolios of 
secunna. 

Dow Jones 
Connector" 
A communications product 
for the business or professional 
person who wants instant elec- 

tronic access to news, facts and 
vital data at the home or oltice, 
via personal computer, simple 
terminal, communicating word 
processor or teletvpewrver. 

DOW JONES SOFTWARE' 

...Bank on it. 
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CCITT Signal Source 

T Transport 
C Control DTE (computer interface) 

Ga DTE Common Return 

R Receive 
I Indication DCE (X.21 modem) 

S Signal (bit timing) 
B Byte Timing (optional) 

G Ground 

Table 7: Signals used in the X.21 data -communications standard. 

Calling Computer X.21 Modem 

turn Control on (pick up 
handset) 

send phone numlZer on 
Transport line 

wait for dial tone 

signal dial tone with ASCII 
"+ + +..." on Receive line 

dial the call 

send call progress signal 
on Receive line 

Telephone Network 

dial tone comes 

remote phone rings 

remote phone is picked up 

turn Indication on 

-communication on Transport and Receive - 
turn Control off (put down 
handset) 

turn Indication off to 
acknowledge 

line becomes disconnected 

Table 8: The sequence of events in an X.21 call, with time running from top to 
bottom. 

effect, this is a digital dial 
computer dials the number by trans- 
mitting it as a series of ASCII char- 
acters on the Transport line, a bit at a 
time. This method is much more con- 
venient for the computer than having 
a parallel connection for the digits 
because today software is much 
cheaper than parallel output ports. 

tone. The After 
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dialing the call, the computer 
receives call -progress signals from the 
modem on the Receive wire. These 
signals indicate such call states as 
number busy, access barred, and net- 
work congestion. Table 8 shows an 
example of the X.21 standard in oper- 
ation. Notice that the Control and In- 
dication lines change state only once 

per call; the main control information 
is sent on Transport and Receive. 

The Future 
The telephone network is rapidly 

becoming more complicated. The 
computer technology in the telephone 
exchange increases your options for 
interaction with the telephone sys- 
tem. For example, on an advanced ex- 
change, if you get a busy signal, you 
can place the call again by issuing a 
repeat -last -call command. Alterna- 
tively, you can store that last number 
you called for future reference and 
free the phone for other calls. 
Another option, short -code dialing, 
allows you to associate short 
codes with commonly dialed numbers. 
You can also bar both incoming and 
outgoing calls. A diversion service 
allows you to direct all incoming calls 
to another telephone either imme- 
diately or if the number is busy. 

By using serial digital coding in- 
stead of dedicated wires for special 
functions, X.21 provides a sound 
basis for building such services into 
computer communication. A short - 
code- dialing or repeat -last -call facili- 
ty would be extremely useful, for ex- 
ample, to reconnect a call every time 
you complete a line of typing at the 
terminal. If the line could be discon- 
nected while you are typing, long dis- 
tance calls would be much cheaper. 
Of course, this would also depend on 
the tariff policies of the telecom- 
munication carriers. Using X.21 could 
allow many of the advantages of 
packet- switching without the associ- 
ated complexity. Imagine the 
possibilities of setting up a three - 
party call between computers! You 
can't do this now because you still 
need operator intervention, but the 
new exchanges will allow you to do it 
yourself. Possibilities like these show 
us where the future is, and with the 
X.21 data -communication standard, 
we may have found the path out of 
the standards jungle. 

References 
1. McNamara, J. E. Technical Aspects of 

Data Communication. Bedford: MA: 
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2. Tanenbaum, A. S. Computer Networks. 
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Powerful CP /M Software. 
For Apple, Osborne, TRS -80, North Star, SuperBrain, Micropolis, Altos and others. 

Now only $29.95 each! 

NEVADA NEVADA 

COBOL PLOT 
was $199.95 now only $29.95. 

When we introduced Nevada COBOL three years ago, it was 
loaded with innovations. Today's Edition 2 is even better! For 
example: 

It's 4 to 20 times faster than any other micro COBOL 
according to an independent study'. What's more, its easier 
to use. 

Extremely Compact. You can compile and execute up to 
2500 statements in 32K RAM, 4000 statements in 48K, etc. 

It's based upon the ANSI -74 standards with level 2 features 
such as compound conditionals and full CALL CANCEL. 

You get a diskette, 153 -page manual with lots of examples 
and 16 complete COBOL source code programs. 

NEVADA 

was $149.95 now only $29.95. 
Perfect for industrial training, office training, drill and test- 

ing, virtually all programmed instruction, word puzzle games, 
and data entry facilitated by prompts. 

What's more, John Starkweather, Ph.D., the inventor of the 
PILOT language. has added many new features to Nevada 
PILOT. There are commands to drive optional equipment such 
as Video Tape Recorders and Voice Response Units. There's a 

built -in full- screen text editor and much more. 
Meets all PILOT -73 standards for full compatibility with older 

versions. 
You get a diskette, 114 -page manual and ten useful sample 

programs. 

NEVADA 

FORTRAN EDIT 
was $199.95 now only $29.95. 

IF .. THEN .. ELSE constructs. 
COPY statement. 
A very nice TRACE style debugging. 
150 English language error messages. 

I You get a diskette, 174 pages of Documentation and five 
sample programs. 

T o make our software available to even more micro users. we ve slashed our prices 
What's more, we're offering a money back guarantee. If for any reason you're not 

I completely satisfied. lust return the package -in good condition with the sealed 
I diskette unopened -within 30 days and well refund your money completely. 

I This is a limited time offer. so order yours today! 

I Shipping /handling fees. Add $4 00 for first package and $2.00 each additional 
, package. OVERSEAS Add $15.00 for first package and $5.00 each additional 

111 

package. Checks must be in U.S. funds and drawn on a U.S. bank! 

' A Compiler Benchmark A Comparative Analysis of Four COBOL Compilers" by 
Stephen F Wheeler. Trademarks: CP M. Digital Research, TRS -80, Tandy Corp., 

1 Apple U. Apple Computer Inc.. Osborne 1, Osborne Computer Corp. c 1982 Ellis 
1 Computing. 

was $119.95 now only $29.95. 
A character -oriented full- screen video display text editor de- 

signed specifically to create COBOL, BASIC and FORTRAN 
programs. 

Completely customizable tab stops, default file type, key- 
board layout and CRT by menu selection. 
The diskette comes with an easy to read manual. 

MAIL TODAY! To: Ellis Computing 
3917 Noriega St 
San Francisco, CA 94122 

(415) 753 -0186 

The CP /M operating system and 32K RAM are required. 
Indicate diskette format: 8" SSSD 
51/4" Apple CP /M Osborne I 1 N'SD 1 N'DD 

TRS -80 Mod I Micropolis Mod II 

TRS -80 /mapper Superbrain DO DOS 3.X 

Indicate software packages: El COBOL ; 
1 PILOT 

FORTRAN I l EDIT 

1 Send my order for 

1 

1 

1 

1 

1 # Exp. Date 

40 
Signature Phone # 

1 Ship to: 
1 Name 

1 Company 
1 Street 
1 City /St /Zip 

Country 

Check enclosed 

MasterCard 

packages @ $29.95 each Total 
In CA add sales tax 

Shipping /handling 
If COD add $4.00 

TOTAL 

[i COD 

VISA 

ELLIS COMPUTING 

Circle 165 on inquiry card. 

Offer expires 2/28/83 
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Introducing the portable computer 
for professionals on the move. 

Hewlett- Packard's new HP -75. 
A decade ago, we introduced the world's 
first scientific pocket calculator and rendered 
the time -honored slide rule obsolete. 

Now we're introducing the HP -75 portable 
computer. And if press reaction is any indi- 
cation, history is about to repeat itself. 

As small as a book. As 
powerful as a personal. 

Desktop -computer power in a handsome 
26 -ounce package. That's the HP -75. It's just 
10 inches by 5 inches by 11/4 inches. 

But don't let the compactness fool you. 
Inside its rugged case lies a 48K -byte, ROM - 
based operating system. With a comprehen- 
sive, 147-command instruction set that helps 
you write hard -working, memory- efficient 
BASIC programs. 

Plug -in ROM ports let you add up to three 
32K -byte software modules - modules that 
solve tough problems without sacrificing 
user memory. 

And that user memory gives you up to 
24K bytes of program and data storage. 

It all adds up. A fully loaded HP -75 is a 

168K -byte computing powerhouse in 
calculator clothing. 

Want more? A built -in magnetic card 
reader provides a convenient, inexpensive 
way to store and retrieve programs or data. 

The HP -75's typewriter -like keyboard 
means rapid, accurate entry of text or data. 
And when we say. you can touch type on it, 
we mean you can touch type on it. 

Those keys, by the way, can be redefined 
with your favorite commands or programs. 
Up to 196 unique key combinations in all. 

Immediate, convenient access 
to your most frequently used 

programs. 
Thanks to the HP -75's multiple -file 

structure, programs, data and text can be 
named, simultaneously stored in memory, 
and programmed to interact with each other. 

Add continuous memory, and you've got 
a computer that's designed to solve problems 
on the go. Simply load your favorite files 
and enjoy immediate access to any or all of 
them. The files are retained in memory until 
you decide to delete them -even when the 
machine is turned off. 

Time and appointments to keep 
you on schedule. 

The TIME key brings to display the day of 
the week, date and time to the nearest second. 

The APPOINTMENT feature reminds 
you -an hour from now or a year from now - 
of things you have to do. You can have a 

silent message on the display, any one of six 
alarms, or a combination of both. 

Even if the machine is turned off, it will 
"wake up" and alert you of an appointment. 
Or it will execute programs or control periph- 
erals according to predetermined schedules. 

In an environmental test, for instance, 
where readings are taken every half hour, 
the HP -75 can make sure its owner gets the 
weekend off. 

Software tailored to solve your 
specific problems. 

HP -75 software is now available in areas 
such as math, engineering, finance, and statis- 
tics. With spreadsheet analysis * ** on the way. 

Our plug -in math module** for instance, 
solves polynomial roots, evaluates integrals, 
and performs finite Fourier transforms. 

With our text -formatter module,, ** you'll 
compose memos, letters, and short documents 
virtually anywhere; then print them out 
when you return to your home or office. 

In addition, our third -party software 
program assures you of ever -expanding 
software variety. 

If you're a volume purchaser or OEM, 
give us a call. We can help you create custom 
HP -75 systems with special plug -in modules, 
magnetic cards, digital cassettes, and key- 
board overlays. 

Peripherals for a total 
computing package. 

The HP -75 is equipped with the Hewlett - 
Packard Interface Loop, giving you a choice 
of 15 peripherals. (And that choice is 
expanding. The HP -75 can work simultane- 
ously with up to 30.) 

In a battery -powered briefcase system 
weighing about seven pounds, you might 
have the 24- character printer, digital cassette 
drive and acoustic modem* 

A desktop system might include the 80- 
column impact printer, full -color graphics 
plotter, and 12 -inch video monitor. 

And the HP -75 can "talk to" other 
computers, peripherals, and instruments 
with our HP -IB (IEEE- 488),, ** RS- 232 ** and 

GPIO interfaces. 
In summary, the HP -75 is the heart of an 

extremely versatile system, in addition to its 
stand -alone capabilities. 

Manuals to make sure you get 
the most from your machine. 
Chock -full of examples and helpful hints, 

our owner's manual will get you up and 
running in short order. And it's organized to 
help you access the information you need 
to get on with the job at hand. 

A supplementary reference guide provides 
a concise summary of the computer's 
operating protocol and instruction set. 

The value you're looking for. 
What is the price of all this power in this 

compact package? $995. * * ** A lot less than 
you might pay for a personal computer you 
can't take with you. 

See the HP -75 today. It's the smart choice 
for professionals on the move. 

For the authorized HP dealer or HP sales 
office nearest you, call TOLL -FREE 800 -547- 
3400 (Oregon, Alaska, Hawaii: 503 -758- 
1010). TTY users with hearing or speech 
impairments, dial 503-758-5566. 

*Call our toll -free number for availability. 
* *Available March, 1983. 

** *Available May 1, 1983. 
* ** *Suggested retail price. May vary outside 

U.S. Peripherals and software not 
included. 

HEWLETT 
PACKARD 
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A Proposed Floppy-Disk 
Format Standard 

ANSI considers a format that would make 
floppy disks interchangeable. 

A few things in the microcomputer 
world are interchangeable. For exam- 
ple, certain printers, modems, and 
BASIC programs can be used on a 
fairly large number of systems. Flop- 
py disks, unfortunately, are not in 
this group. (And if for some reason 
you find that hard to believe, look for 
any evidence of interchangeable disks 
in the ads of this issue of BYTE. But 
please don't do it now; just take my 
word for it.) When you choose a par- 
ticular microcomputer, you also 
choose the disk format you'll have to 
live with for as long as you own the 
computer. Fortunately, most major 
software is available in several for- 
mats. But, when you want to send 
something on a disk to friends, will 
they be able to read it? 

Think of all the software you've 
wanted but couldn't get in the format 
you needed for your computer. No, I 

About the Author 
Chuck Card is a member of the Standards 

Planning and Requirements Committee of the 
American National Standards Institute Com- 
mittee X3 (Information Processing Systems). 
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Chuck Card 
2192 Buckboard Circle 
Warrington, PA 18976 

am not talking about the 6502 code 
you can't execute on your Z80 (or the 
other way around). I'm talking about 
those things that your processor may 
be able to handle, but your disk -drive 
controller cannot. 

And if you think this disk incom- 
patibility is a problem for users, think 
about what this means for indepen- 
dent software vendors. If you take a 
look at an old issue of BYTE, you will 
find, in double -page ads, a list of the 
disk formats one software distributor 
has been willing to generate for its 
customers. That distributor doesn't 
advertise like that anymore, but 
things have not improved. 

Obviously, a standard disk format 
is needed. But, unfortunately, none 
was being offered. Thus, in an effort 
to at least get the ball rolling, I sub- 
mitted a standard -disk -format pro- 
posal of my own to the American Na- 
tional Standards Committee for In- 
formation Processing Systems (Com- 
mittee X3; part of the American Na- 
tional Standards Institute, or ANSI). 
In this article, I will give a brief 
description of that proposed format 

and will suggest how you as a com- 
puter user can help determine what 
the final adopted standard will be. 

First, let's establish what we mean 
by disk formats. Are we talking 
about text or command files? The 
answer is either. We are interested in 
the fact that the files in the various 
systems are not compatible. Or 
worse, the files themselves are quite 
compatible but the disks are not. 

But how can that be? Aren't most 
disks recorded according to the same 
standards? Indeed, they are. The 
problem is that the recording stan- 
dards deal only with such topics as 
tracks and the way bits are defined on 
the storage medium, plus the physical 
characteristics of the medium itself. 

What has been proposed is a disk 
format standard for disk directories 
and general file organization flexible 
enough to accommodate further 
development and evolution. After 
lots of study of the various disk for- 
mats currently available, I found that 
there is a common feature to some of 
these formats, a pattern that many of 
you have undoubtedly noticed. 

8048 MK3880 
8049 MK3880A 

wr{ ytsuOZ. 
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HEAD 
SLOT 

PROTECTIVE 
".-JACKET 

I INDEX 
= CYLINDER 76 

HOLE ,. CYLINDER 00 

.1111 

SECTOR ®'. FIRST 
SECTOR 

SECOND 
SECTOR 

THIRD 
SECTOR 

Figure 1: A diagram of a typical formatted 
8 -inch floppy disk. 

The Media -Parameter Block 
Although notable exceptions exist, 

most disks seem to have a mystical 
sector on cylinder 0 (or track 0). It 
falls under the first read /write head 
and is the first data recorded on the 
track (sector 1). If the terms cylinder, 
head, and sector are confusing, look 
at figure 1. 

Almost all disk drives read this 
home sector the same way. My pro- 
posal is to place certain standard in- 
formation in this sector, information 
that will explain how the rest of the 
disk is formatted. Fortunately, most 
disk controllers can be programmed 
to read and write disks in more than 
one way. Thus it would be possible 
for one of these disk controllers to 
read the home sector and then be pro- 
grammed to read the rest of the disk. 
In the home sector will be informa- 
tion on such things as the recording 
technique, the number of bytes in 
each sector, how many cylinders, 
heads, sectors per track, and so on. 
This information would in effect tell 
the disk drive how to read the rest of 
the disk. 

That covers the physical issues. 
What about considerations such as 
the load block, which some systems 
use? The proposal deals with that as 
well as the interlace formula, 
copyright notices, bad -track tables, 
system- reserved space, volume iden- 
tifiers, and the directory description. 
While these are not all required, the 

ENTRY 0 

16 

ENTRIES 

ENTRY F 

THE MEDIA -PARAMETER BLOCK 

MEDIA IDENTIFICATION (MID) 

STRUCTURE IDENTIFICATION ISIDI 

-1 PHYSICAL -MEDIA PARAMETERS (PMP) 

LOAD- PARAMETER BLOCK ILPB1 

P 0 8 (FUTURE DEVELOPMENTI 

PD7 

PD 6 

PD 5 

PD4 

PD3 

P02 

PD1 

BAD -TRACK TABLE (BT PI 

SECTOR- TRANSLATE TABLE ISTPI 

SYSTEM- RESERVED SPACE 1SRPI 

DIRECTORY - DESCRIPTOR BLOCK (DD P) 

VOLUME -IDENTIFICATION BLOCK (VIP I 

COPYRIGHT - DATA BLOCK I C DP) 

BYTE 0 

16 BYTES 

BYTE F 

Figure 2: A diagram of the media -parameter block (MPB), the 256 bytes of the first sec- 
tor of the proposed standard disk format. The information in this sector describes how 
the rest of the disk is formatted. Each block contains specific information or points to 
the area of the disk that has that information. 

Bit Field Mnemonic 
Byte 02 0 Physical- media -parameter table PMP 

1 Load -parameter block LPB 
2 Copyright -data block CDP 
3 Volume- identification block VIP 
4 Directory- descriptor block DDP 
5 System- reserved space SRP 
6 Sector -translate table STP 
7 Bad -track table BTP 

Byte 03 0 Reserved for future standardization 
1 

2 

3 

4 

5 
6 
7 

Table 1: Bytes 2 and 3 of the media -parameter block form the structure identification 
(SID). These bits signify which of the pointer fields in the MPB are active. 
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IMS Computer products not only fulfill the requirements 
of stand alone applications, they are designed to be cost 
effective, intelligent nodes in a total network environ- 
ment! Each product fulfills a particular requirement of the 

network with a conservative functional overlap of the 
system above and below in the Family Tree. 
;he IMS family is growing rapidly- keeping pace with 
technology and the ever increasing needs of industry. 

The Ever Expanding IMS Product Line 

11111111111111111111111 

7 

0 5000SX systems computer; 5100 based archival node to which six user 

terminals may be connected, each with its own processor and memory. 

o 8000SX systems computer; S100 based archival node with dual floppy. 
Winchester and tape back up capability. Six user terminals may be 

supported, each with its own processor and memory. 

500015 stand alone intelligent node, 5100 based. May support up to four 
users, with up to 25 MByte Winchester with dual floppies. 

Q 80005 large system computer. 5100 based. Can support up to 16 users 
with large disk and tape back up capability. 

© Stand -alone Intelligent CRT with high resolution 
monitor and removable typist keyboard. 

CO Expanded CRT to be used as Intelligent Note Processor. 
Includes Micro Processor, 64K of memory and four serial 
ports -two of which are to be used to connect into high 
speed network communication. 

Q Portable cartridge tape back up. Stores 17.5 MBytes 

of data. Operates in start stop or streamer modes. 

o -1 
5 l' 

For complete information and specifications 
plus the location of your nearby IMS 

International dealer, call or write today! 
(714) 978 -6966 or (702) 883 -7611 

2800 Lockheed Way 

Carson City NV : t701 

Tèlex: 910-395-6051 
INTERNATIONAL 

We Build Computers As If Your Business 
Depended On Them. 

Circle 204 on Inquiry card. 
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Mnemonic 
PSS 
PCC 
HCT 
PST 
R FT 

Description 
Physical sector size in bytes (16 -bit value) 
Physical cylinder count (16 -bit value) 
Number of heads per cylinder 
Number of sectors per track 
Recording- format table 

01 = FM 
02 = MFM 
03 = MMFM 

TAS Track -access sequence 
00 = Cylinder (Increment head count before 

advancing cylinder count.) 
01 = Side A (Increment cylinder count 

before advancing head count to 
highest cylinder, then decrement 
cylinder count after incrementing 
head count; CP /M format.) 

02 = Side B (Increment cylinder count 
before advancing head count to 
highest cylinder, then return to 
cylinder 0 and advance cylinder 
count after incrementing to new 
head.) 

RES Reserved for future standardization 

Byte(s) 
Location 

04, 05 
06, 07 

08 
09 
OA 

OB 

OC 

through 
OF 

Table 2: A description of the bytes in the physical- media -parameter table (PMP) in 

figure 2. 

Mnemonic 
CST 
HST 
SST 
CEN 
HEN 
SEN 
SID 

SIC 

LEI 

LFQ 

LFR 

Description 
Starting cylinder for load area 
Starting head for load area 
Starting sector for load area 
Ending cylinder of load area 
Ending head of load area 
Ending sector of load area 
System identification 

(two bytes requiring registration) 

Byte 18 Byte 19 
00 00 = 8080 
01 00 = Z80 
02 00 = 6800 
03 00 = 68000 
04 00 = 8086 
05 00 = Z8000 

System configuration (two bytes 
requiring registration for variables 
on SID) 

Load -format indicator (one byte for 
indication of load format) 
00 = Sequential: begin at start 

cylinder, head, and sector; 
load at start of system 
memory 

01 = Sequential with load address- 
ing at first locations of 
start cylinder, head, and 
sector (see load- element 
descriptor) 

Load -format qualifier (one byte of 
system- dependent load qualifier 
used as a check for load condition) 

Load -format reserve (reserved for 
future standardization) 

Byte(s) 
Location 

10, 11 

12 

13 
14, 15 

16 
17 

18, 19 

1A, 1B 

1C 

1D 

1E, 1F 

Table 3: A description of the bytes that make up the load- parameter block (LPB) in 

figure 2. 
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(SID). Each bit indicates whether one 
of several blocks or tables are active. 
Each "1" bit means that the corre- 
sponding pointer field for that block 
is in use for its appointed purpose. 
The layouts of bytes 2 and 3 are given 
in table 1. The exact purpose of the 
bits in byte 3 has not yet been deter- 
mined, but they are reserved in case 
the media -parameter block should 
ever grow to 512 bytes. 

Table 2 describes the bytes in the 
physical- media -parameter table (PMP) 
in figure 2. If you examine these bytes 
closely, you can see that a huge disk 
can be accommodated. No, I haven't 
seen any new product announce- 
ments; this is just a little groundwork 
to handle all those rumors coming out 
of Silicon Valley. 

The load -parameter block, while 
not always needed, has some features 
we haven't seen on disks previously 
(see table 3). These are typical of the 
new features that seem to come out of 
the woodwork when a new standard 
is designed. In particular, your atten- 
tion is called to the SID byte in table 
3. That byte contains information on 
the type of microprocessor that is ex- 
pected to execute the code in the load 
block. This information will help pre- 
vent you from trying to execute 6502 
code on your 8088. 

Also noteworthy is an accommo- 
dation for new formats (that is, new 
for microcomputers) such as relocat- 
able object code. Yes indeed, the pro- 
posed standard is trying to look as far 
ahead as is practical. 

Those among you who have used 
Unix may be wondering about the 
chained directories of that system. 
They would be easy to add. The 
directory in this new proposal could 
serve as the root directory for a series 
of subdirectories. From then on, it is 

just a matter of designating a file for 
each subdirectory. The directory- 
descriptor block in figure 2 would 
describe the root directory and the in- 
dividual fields in it. 

I am purposely avoiding giving 
more details here. This format is just 
a proposal, and other people have 
written papers about features that 
have not yet been adequately dis- 
cussed. I would hate to see any of you 
go write code and then find that there 
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If your printer uses your Apple 
more than you do, 

you need The Bufferboard. 
If your Apple is locked into the "PRINT" 

mode so much that you've taken up soli- 
taire to kill the boredom, you need a 
buffer. And if your computer is the Apple 
II or III, the only buffer for you is The 
Bufferboard. Expandable to 64K of stor- 
age, The Bufferboard stores an instantane- 
ous bucketful of print data from your 
computer. Then it feeds the data to your 
printer at its own printing rate. Your Apple 
is set free from driving your printer and is 
ready for more data from you. 

Take your existing interface - 
and buffer it! 

Only The Bufferboard has a simple 
Interface -Docking System. No bulky boxes 

or expensive power supplies are needed 
because The Bufferboard fits right into 
your Apple -and docks onto your existing 
printer interface. The result is convenient 

and economical buffering of most popu- 
lar printer interfaces, including the 
Grappler + TM interface, Epson interface, 
and Apple printer interface. Thirty sec- 
onds and a single hook -up are all you need 
to end the printer waiting game forever. 

Up to 20 letter -size pages 
stored at a time. 

The Bufferboard comes standard with 
16K, and is expandable to 32K or 64K of 
buffering capacity with the addition of 

memory chips. This "bucket" will hold up 
to 20 pages of a print job, allowing you 
freedom to use your Apple. 

The Bufferboard- designed 
exclusively for the Apple Computer. 

Specifications: 
Versions for Grappler + interface, Epson 

interface, Apple interface, and other popu- 
lar printer interfaces 16K buffer standard 

Upgradeable to 32K or 64K Automatic 
memory configuration Automatic self 
test Includes interface docking cable. 

The Bufferboard is made by Orange 
Micro, Inc.; the same people who brought 
you the popular Grappler + printer inter- 
face. Both the Grappler + and The 
Bufferboard are now available at your 
local Apple dealer. 
Apple is a registered trademark of Apple, Inc. 
Epson is a registered trademark of Epson America, Inc. r1 

Orange micro 
1400 N. Lakeview, Anaheim, CA 92807 
U.S.A. (714) 779 -2772 
TELEX: TX 183511 CSMA 

The TM 

For Apples and Printers 
Circle 310 on Inquiry card. 

©Orange Micro, Inc. 1982 
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OUR COMPETITORS COPY OUR ADVERTISEMENTS.. . 
COLUMBIA AL ATARI 

The Multi- Personal Computer 

PLEASE CALL 
FOR MORE 
INFORMATION 
Complsl.ly < .fiole with ell ICM PC 
softw.,e and pe ipheral cards. 
Features IS bd processor. 128K RAM, 
dual DS/DD floppy disk drives. 8 expansion 
slots. eentronies printer pore and two 
RS232 serial pons 

PC8000 Computer Cas for Delalb 
PC-8001A MrcrotbrrptlaIM1Q 7P 
PC-8031A Dual miASINM/89 74P 
PC-80128 VO Und. 72Kisome 48P 
32K Memory Cam (WOK) 1P 
Re1Tec Wedge Expansion AGM 4P 

NEC PC -8001 Software 

NEC GPM Operating System 125" 
WordStar by MicroPro - 379" 
SuperSorl by MicroPro 1139. 

Packages teal do not 15000V CPAs: 
Cymbal Ledger 240" 
A/R. A.M. Inventory, Payroll ea. 249" 
Report Manager 14P 
Select Word Processor .349" 
We carry more NEC compatible software 

HUNDREDS OF ITEMS IN 
OUR WINTER CATALOG 
SEND $1.00, CREDITED 
TO YOUR NEXT ORDER 

ATARI.00 
4119( Memory LOAp 

01511 4 00 (16 01 CALL 
410 Program Recorder 76" 
810 Disk Drive 439" 
850 Interface Module .... 166" 
16K Ram Module 6J" 
till 380 column card lo 880 ter 
Alan Symtec Lrghtpen 1251. 

ATARI SOFTWARE 
Word Processor IDI llr 
MrcroSolt BASIC ID) IN" 
Macro Assembler IS Text Editor (d) SP 
Pac ManIcartridge) 34" 
Cenlipedelcartridge) 34" 
Missile Command (cartridge) 29" 
Star Raiders (cartridge) 34" 
Space Invadere (cartridge) 34" 
Caverns of Mara (disk) 29" 
Assembler /Editor (cartridge) 49" 
We Carry much more software /Or ATARI 

COMPLETE SYSTEMSIAVAILABLE 
System Includes. keyboard, monochrome 
display. dual SDIDD (1 megabyte,. dish 
doves. 54K NAM. parallel printer adapter 
and DOS 1 2 & manual 

Cali for Price and Aesilab llty 

MODEMS 
wNCNON AUTpv1ATION. INC 

Signalman I (RS.232) 92" 
Signalman II (Ater., M" 

CDHales 
Smart modem II 300 baud 230" 
Smartmodem II 1200 baud 546" 
Chronograph 196" 

tovalll/11 
Novation D.Cal direct Connect 175" 

149" Cal acoustic modem 

had been changes. In this article, I am 
just nailing down the concepts; the 
actual bit -fiddling is yet to come. 

Other Proposals 
Other disk -format proposals have 

been suggested, but these proposals 
always seemed to be lurking off in the 
distance. After a long wait (some may 
say too long), I was asked to take the 
issue in hand and write my own pro- 
posal. Certain things undoubtedly 
were left out. Things like "my secret 
sauce key" that some suppliers use to 
copy -protect their disks are not 
directly referenced, but that does not 
preclude them. Standardizing them, 
however, might make the software 
pirate's job a little bit too easy. 

One proposal that surfaced as this 
article was written comes from the 
National Bureau of Standards and 
has its origin in Europe in the Interna- 
tional Organization for Standardiza- 
tion (ISO, Committee TC97 /SC15). 
From what I have seen, that proposal 
is not completely incompatible with 
what has been described here. If the 
ISO proposal were slightly modified, 
it could be added to my proposal, 
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IBM Peripherals 
Apparat Combo Card w /cable 
Apparat Clock/Calendar card 
Symtec Hi Res ligntpen 
Davong Hard Disk Drives 

255" 
99" 

135" 
CALL 

Combo Plus 54K "1111 oroboard Serial. 
Parallel. and Clock/Calendar Mr 
128K 599" 192K 579" 250K 829" 

MICROSOFT 
64K Card 279" 
Add 95.00 for .¢h e44151on.144K 

A` 
Ouadboarda wile Serial and Parallel eons. 
clock /calendar, and money In 64K. 1211K. 

192K. 6 256K conllpuranons. PLEASE CALL 
FOR OUR PRICES. 

ADD-ON DISK DRIVES 
Tendon TM 100.2 Add -on Drove .299" 
Percom Add.on Single Sided Drive 319" 
P Ada Double Std D 399" 

Commodore 84 and VIC 20 
Peripherals 

VIC 1541 Disk Drive 139" 
°Casette Program Recorder 65" 
Joystick Controller 10" 
VIC 1525 Graphic Printer 729" 
VIC Super Expander 54" 
8K RAM Cartridge 49" 
18K Ram Cartridge 96" 
WC RS232C Terrnlnal Interlace 39" 
VIC Modem 105" 

PLEASE CALL FOR DETAILS 
AND PRICES ON COMMODORE 
64 EQUIPMENT d ACCESSORIES 

Software 
Software Available Now 
Maieng List System 20" 
Word Reset Processor 35" 
Time Management 25" 
APPLE. ATARI A TRS80 Program Loade/5 
for the CBM 64 are Coming Soon' 

VIC:20 $179 
We han dozens / accessories and pro 
grams for Me VIC 20. please call. 

` 

m 

°° °° ° ' °d 

Drive 

Verbatim 514 SS/01) .19144,' 1091280" 
^mou "w Scotch 3M 514 SS/DD loM" 108290" 

Verbatim 5' /. DS/DD ....10/44" 1001400" 
Scotch 3M S14 DS/D0 ...10/42" 1001305" VISIWORD VISICALC 

WORD PROCESSINO EXTENDED VERSION 

$299 299 
NhonalSvv SS/DD 10/27" 100/239. 
National 51/4 OS/DD 10137" 1001325" 

thus supplying my proposal with 
even more optional formats. I hope 
the two efforts can be merged into a 

single cohesive standard. 
You might think this whole thing is 

a bit fantastic. For such a standard to 
be developed, all of the major soft- 
ware developers would have to agree 
on it. And why would the big sup- 
pliers all of a sudden get involved in 
working together on a standard? My 
guess is that some of the older 
established companies are more 
standards -oriented than some of the 
start -up ventures that have formed 
the foundation of the microcomputer 
field. These older companies, such as 
IBM, Sperry Univac, Xerox, and 
Digital Equipment Corporation, see 
that they have a need to interchange 
disks just as you and I do. Moreover, 
they have huge investments in 
systems that use structures rather dif- 
ferent from those used on personal 
computers. With this new standard, it 
would be possible to link these dif- 
ferent structures with each other and 
with microcomputers. 

Also, some microcomputer corn - 
panies, such as Digital Research, 

PRINTERS 
A0506,95018 
Smith Corona IS or Pl 

Pacemark 2350 350 CPS 

1349^ 
639" 

1998" 

1 C. RON ELECTRONICS. INC. 

F.15 55 CPS (parallel 8 serial) CALL 
F. I0 40 CPS (parallel) 1349" 
F -1040 CPS (serial) 1399" 
Pro Writer 8510 10" (parallel) 459" 
ProWriter 851010 "(mnai, 579" 
ProWnler II 155018' moue s CALL 

MX-80 Fil Type il e goaphcs 
MX 100 Type il wigrapmcs 

10) LMrytral Ikea %boob. Iris 

IDS MlcroPrlam (80 column) 629" 
Prism 132 Color (all options) 1549" 

CALL 
CALL 

NEC 
0023 Impact Dot Metri .479" 
351033 CPS Spinet it era PLEASE CALL 

OI(I DATA ae ' `i 
Okidat 82A 80 col Winch,' 444" 
Okidate 513A 132 col. oRpctor CALL 
Okidals 84A 132 col. PLUM CALL 

GEMINI 
PRINTERS 

Them Owlets Mn features Identical le 
the EPSON lens and pint laaterl 
Gemini 10 10" 100 CPS Fric /Trac 449" 
Gemini 1515 'CO CPS Fncirac 549" 
Call for 117010 dead on the Gemrm Imo of 
Epson compatible prmisr 

Morrow, and Osborne, have shown 
interest in a standard disk format. My 
proposed format is not the same as 
the CP /M operating system or its 
cousins, but it is similar. And I can 
foresee products that will bridge the 
gap between these formats. 

I hear that Version 3.0 of CP /M 
will be upon us by the time this ap- 
pears in print, and it will take into ac- 
count things that have been available 
to those who use other operating 
systems (for example, the Flex system 
on the 6800 and 6809 systems). What 
features might Version 3.0 include? 
How about date stamps to indicate 
when a directory entry was created? 
What about permission codes for 
shared access? This latter feature may 
not be very exciting for anybody not 
in a multiuser situation. But a lot of 
us have often dealt with that situation 
and see the shared -access problem. 
The supplier of CP /M, Digital 
Research, feels the need for multiuser 
and networking versions of its 
systems. Strangely, however, these 
issues did not seem to come up earlier 
when people had to share one disk on 
the single -user systems. 

www.americanradiohistory.com

www.americanradiohistory.com


_ W _ 1 
BUT THEY DON'T MATCH OUR PRICES AND SERVICES. 

APPLE and IBM 
SOFTWARE 

dBASE II DBMS 
AP II 

EasyWrite, II 500- 
SORCIMSuperC.lo BK. 

BBliEll+wo 

APPLE II and FRANKLIN COMPATIBLE 
HARDWARE AND SOFTWARE FRANKLIN VIDEO FUN! 

BM PC 
459" 
2e9^ 
239^ 

WordStar 379. 379" 
MailMerge 189^ 199' 
SpellStar 189 199" 
SuperSorl ter 199 
NEW! Thesaurus for use with WordStar: 

110,000 words Indexed by the 4500 most 
commonly used words IAPPIMIBM) 19r 
Peachtree Accounting Packages CALL 
V1aiC.Ic 195^ 159" 
VisiCalc12561(1 NIA 199" 
Extended Version NIA 299^ 
VielTrend /Plot 225^ 239" 
Vis1Flle 185" 199^ 
Vrs,Term Sr NIA 
VIIDex 195" 195^ 

MONITORS 
Amdek Video 30012" HI'Res Green 
Amdek COlOr 113" Color wlaudio 
Amdek Color Il HI'Ras ROB 
Amdek Color Ill economical RGB 

NEC 
NEC HI.Rea Green 12" Monitor 
NEC Composite Color 12 
NEC IJB 12021 RGB monitor 
NEC WB 1203110M compatible RGB 

SANYO 
Sanyo 9" Green monitor 
Sanyo 12" 138W or Green monito, 
Sanyo 13" Color or RGB monitor 

TAXAN 

159. 
349. 
729. 
449°` 

169^ 
339^ 
per. 
766^ 

169. 
CALL 
CALL 

Affordable BOB monitor. 
Vision 112- RGB 380 Linea 3119í 
Vision II 12" RGB 510 LIsN N9. 
Vision III 12" RGB 630 Lines 039. 

EN/111y 
Zenith 12" Green monitors 119" 
USI 12' Amber Monitor 199. 
USI 12' Green Monitor 179. 
We carry ELECTROHOME Monllors also 
Please call for Baient End paces 

MICROSOFT 
MICROSOFT SOFTCARD PREMIUM SYSTEM 
(Includes Z 00 SollCard. 16K RamCrd. 
VIdea VIdeoterm, SoltswItch. L CPIM User 
Guide by Osbourne). List 755.00 Special 
Package Pricing - Only 5119" 

2.80 SOIICard GPM by Mrc,osolt 259" 
16K RanCard by Microsoft L SOURCE 79" 

Vides VideoTerm 80 Column Card 
Vides Keyboard Enhancer II 

Utility for BO Column WsiCalc 

CD Hayes 

245- 
119. 
3r 

Haves MiCromodem II 299. 
Hayes Micromodem II 

CPSIIIi 

Mountain 

a 

Computer 

Music SynthisIzer System 299. 
AID DIA 16 Ch Interface 279. 
Romplus 129. Romwrite, 149. 
Expon. Chassis 569- ClocuCal 229. 

OTHER POPULAR ACCESSORIES 
ALF 9 Voice Music Card 149" 
CCS 7710A Asyncn Serial card 139" 
Grapple' uF (specify printer) 139^ 
Laze, Lower Case Plus III 39^ 
MAR BO Column Video cards 299" 
Novation Apple Cat II 1200 baud 319^ 
Practical Peripheral Buller cards CALL 
Tnunderware Clock/Calendar 119" 
TG Joystick 49^ 
TG Paddles 32" 
Vista Vision 80 Column Card 255" 
Ve,aawnter Digitizer Pod 249. 
Wizard BPO A SOB cards 159" 

16K RamBoard 
ASSEMBLED d TESTED 

FOR $49 
Walle Supplies Lest 

BUILD YOUR OWN! 
BARE BOARD ONLY 015.00 

APPLE II COMPATIBLE 
DISK DRIVES 

Fourth Dimensionwlcont,oller 469. 
Fourth Dimension add.on 

Rana Drive 
Rana Drive Controller Card 

339" 

299" 
115^ 

41 A ;h controller ... ... . 309. 
42 al l i,n 209^ 
4 

4 

0 Air co 
n 

roi er 449^ 
4apa.]=tii 399" 

APPLE and FRANKLIN 
COMPATIBLE SOFTWARE 

HOWardSOft 119021 Tax Prepare, 119^ 
MultiPlan by Microsoft 239^ 
Microsoft TACS AODlesolt Compiler 149" 
Screenwriter II word Processor 99. 
PFS (Personal Filing System) 99^ 
PSF Report. 95^ 
CB Master by Stoneware 185^ 
Landlord Property Mgt Sys 399" 

We stock the Top TOO Sel.clron of software 
packages for In. Apple Il and Franklin 

Please call or write for more 
details and special System 
package prices. 

THE FRANKLIN ACE 1000 FEATURES 

Apple II Compatible 
64K RAM user memory 
Upper /Lower case plie bill lock 

Twel 
Typewriter 

ve key nul ri numeric pad 
Hefty 50 Watt power supply 
Built-in fan 

The Franklin ACE 1000 rs a professional 
personal computer that is hardware and 
software compatible with the Apple Il and 
includes many features not found on the 
Apple All programs written for the Apple II 

will run on the ACE 1000 wilnout modifies 
I on nclud rig those w to us ng h gn and 
IOW resolution color or BAW graphics. The 
ACE 1030 Is plug compatible with the Apple 
All penphente that operate in the Apple II 

will operate In the ACE 1000 without 
medllldalion. 

ONLY 0195 
SlatroltM Art Video Game 
Features unsurpassed graphic resolution, 

superior arcade type games. and 
Raille expansion capability allowing 

the ase of existing Atari and Actrvisron car 
tndges 
We carry all of the Coleco -Vnron add-on ac 
cessones and carindg., PLEASE CALL 

_t Serra elErreanl[S 

INtEWViSiON 
ONLY 

$249 
Includes everything necessary for im 
mediate family enjoyment Lisl 399^ 
We carry tnlemwson accessories too 

IrCI_ 1000 

9 We carry Tomes 

ISntlaul amsaones 

Ahsr 
1st NId1ONK COMPDlER 

8338 Center Drive 
La Mesa, California 92041 

Order Toll Free 

800-854-6654 
Info & Calif 619 -698 -8088 

We accept most major credit cards. bank wires. money orders. cashlee or 
certified checks and personal checks 110 days to oie.,I For shipping. handling 
and insurance add 3.. if pnq.id with a check and s °. it paid by credit card 
(min S5.00). UPS Blue Label an semce is shipped F 1 CA residents add 
5', sates t a x Foreign orders a e shipped freight collect All equipment is 

Catand complte with manufacturer's warranty Send 51.00 for 
alog /Price List credited to your nest purchase We have customer 

satisl action policy - contact os tot detach. \\.\--\\\\L"\titik 
Other Disks 

You may have noticed that I have 
been talking about disks in general 
rather than just the flexible disk car- 
tridges we know as floppies. Why? 
Software suppliers and users have 
been pushing hard for compatibility 
between all types of storage media. 
Many people want the new hard -disk 
cartridges to work with software as if 
they were just large versions of their 
black -enveloped cousins. It would be 
rather foolish to invent new struc- 
tures for no compelling reason. 

Similarly, many suppliers and 
users want to get the less- than -51/4- 

inch disks under control before we see 
them explode all over us. We should 
be able to use the format proposed 
here on these new 3- to 31/2 -inch 
disks. So far, the technologies that 
have been proposed for these disks 
have been compatible with our pro- 
posal. 

By adding extensions in the future, 
we should be able to use this format 
for a long time. I intended that the 
format serve as a guide for all of the 
newly emerging exotic disks we are 
reading about. This would be similar 

to the way the Shugart media inter- 
face has been adopted as a guide for 
all floppy- disk -drive manufacturers. 
Otherwise, more chaos will follow. 
We hope that the suppliers and 
developers of these new devices will 
let us know about any special needs 
they may have. 

But what about the piracy prob- 
lem? Wouldn't such a standard make 
it worse? Ours is an interesting in- 
dustry. If you make things challeng- 
ing, the software pirate will take the 
challenge. A former boss often 
reminded me that you can't make a 
good contract with a crook." I have 
always taken that to mean that good- 
will is as important as good locks. We 
can offset the piracy matter more by 
careful pricing strategies and by 
developing goodwill with consumers 
than with all the tricks in the barrel. 
Of course, the data itself can always 
be encrypted. But I don't want to trig- 
ger another discussion on that here. 

Another phenomenon sneaking up 
on us is networking. Public networks 
and computer -based message systems 
(CBMS) are with us today, and many 
of us regularly use them. These 

systems will require some type of 
storage medium if copies are to be 
made of messages. But should these 
messages be stored in the form the 
host computer uses or one that the 
addressee can read? This is a good 
question. Under the new proposal, 
these formats would be compatible. 

Getting Involved 
Now, what can you as an in- 

dividual user do to push for quick 
development of a standard for disk 
formats? For one thing, you can write 
to me. I promise to reply to everyone 
who writes, and I also promise to 
deliver your opinion to the project 
team that is being formed to solve this 
problem. I have been dubbed the con- 
vener or initial chairperson of the 
committee assigned to develop the 
new floppy -disk standard. That gives 
me a good chance to see that your 
opinions are heard. 

How else can you help? If you or 
your employer can stand the cost, 
your direct participation is possible. 
An annual fee of $150 handles the 
cost of getting you registered on the 
committee. You can even designate 

February 1983 © BYTE Publications Inc 189 

www.americanradiohistory.com

www.americanradiohistory.com


someone as an alternate for yourself 
on that same $150 fee. Being on the 
committee will also involve about 15 

percent of your time, and you will an- 
nually incur travel costs for about 
four meetings of three days' duration 
each, invariably held on the other 
side of the continent from wherever 
you live. That expensive? Yes. How 
can anybody afford it7 They are expect- 
ing eventual commensurate benefits. 

My point is that you are not ex- 
cluded from participating. All that is 

necessary is patience, interest, dem- 

onstrated ability, patience again, 
the ability to attend the various meet- 
ings, and yet more patience. And I 

am not teasing you about the amount 
of patience required. Standards are 
consensus documents, and that im- 
plies getting people with many differ- 
ing opinions to agree. Can you imag- 
ine getting the adherents of some ex- 
otic threaded interpreter to agree with 
the BASIC crowd? Oh, you could imag- 
ine that. Then add a Pascal fan to 
the mix and stir in an assembly -code 
devotee. Can you imagine the 

EXPOTEK 
2723 W. Windrose Suite 3 

Phoenix, Arizona 85029 

1- 800 - 528 -8960 
All Prices Subject To Change 

COMPUTERS PRINTERS 
ATARI 

400K -16K - $289 800 -48K - $645 
410 - $77 810 - $429 
830 - $155 850 - $159 

ALTOS 
5 -15D - $2249 5 -5D - $4399 

NORTHSTAR 
Advantage -$2600 Horizon 64QD -$2600 

TE LEVI DEO 
802 - $2599 802H - $4450 
806 - $4950 800A - $1290 

FRANKLIN ACE 1000 
$CALL 

APPLE CARDS 
16K RAM - $78 Z80 CARD - $245 
Videx Card - $227 Smart Term - $279 
32K Atari Card - $99 Clock CARD - $120 

SOFTWARE 

OKI DATA 
M80 - $305 M83A - $649 

M82A - $399 w/Tractor & Grap. $479 
M84P - $988 M84S - $1090 

AN ADE X 
9500A - $1290 9501A - $1290 

CITOH 
F-10P - $1370 F-10S - $1375 

1550P - $659 Prowriter 1550CD - $709 
8510AP - $479 8510ACD - $570 

DATASOUTH 
DS 120 - $595 DS 180 - $1175 

DIABLO 
630R0 - $1945 620 - $1099 

NEC 
8023 - $460 7710 - $2220 
3510 - $1520 3550 - $1925 

TI 
810 - $1240 820 - $1795 

All Major Brands - $CALL 
Wordstar - $235 Datastar - $150 
Calcstar - $100 Spellstar - $100 

DISK DRIVE 
Microsci Apple Dr. $350 
Percom Atari Dr. $390 
Percom IBM Dr. $325 

Fourth Dimension Dr. $350 

MODEMS 

TERMINALS 
ADDS 

Viewpoint - $485 
HAZELTINE 

1500 - $995 ESPRIT - $498 

TELEVIDEO 
910 - $569 925 - $718 
920 - $735 950 - $899 

ZENITH 
Z19 - $689 Z89 - $2129 

HAYS - MICROMODEM - $285 
HAYS - SMARTMODEM - $219 

HAYS - 1200 Baud - $530 

DISKETTES /BOXES 
Elephant - $20 Scotch - $25 Dysan - $35 

MONITORS 
Amdek 300- $140 Color I - $300 
Amdek Color II -- $649 Color Ill - $385 
BMC Green - $88 USI Amber - $159 

OTHER MAJOR BRANDS AVAILABLE 
$CALL 

GUARANTEED 
LOW PRICES 

Customer Service 
602- 863 -0759 
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scenario? I see it quite often. 
Now for the bad news. When can 

we expect to see a disk -format stan- 
dard? Mid -1985 is the current esti- 
mate. (Are you still there ?) But as 
consumers you should be able to 
detect some effects of this work by 
the end of this summer. How? Soft- 
ware suppliers, at least the ones most 
involved, will start anticipating the 
standard. You will probably even see 
some eager ads proclaiming adher- 
ence to the standard while the stan- 
dard itself will not yet have been 
drafted, let alone approved. 

Why did it take so long to get a 
proposal? My feeling is that it was the 
result of a mistaken notion that the 
ANSI activities were only for the 
large mainframe computers. Frankly, 
some people in the mainframe com- 
puter field do indeed feel that way. I 

feel they shouldn't, but this is a free 
country. Similarly, a few microcom- 
puter specialists around are opposed 
to standards. Why? Standards will let 
others connect to their products. For 
good reasons they might not want to 
allow that. I mentioned goodwill 
before. Goodwill is subjective. When 
trust goes away, group efforts do not 
succeed. Microcomputer users and 
mainframe users are merely on two 
sides of one computer industry. We 
must work to develop trust and good- 
will. Both sides have a great deal to 
learn from each other. 

Standards do not come about just 
for the fun of it or to irritate the af- 
fected parties. A standard is merely 
one possible solution to a recurring 
problem, but it should be a solution 
developed by consensus of the con- 
cerned parties. Some problems, of 
course, are bigger than others. It took 
quite a while before this one was seen 
as a problem. When this disk -format 
standard is behind us, we will wonder 
why we ever needed to discuss the 
matter in the first place. 

Let me hear your needs for the in- 
terchange of disks. Unfortunately, of 
course, I will not be able to accept 
your information on a disk (unless, of 
course, you happen to send it on a 
5'/4 -inch Flex2 disk for my 6800 sys- 
tem). But I hope, with your help, this 
situation will not last too much 
longer. 
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The Universal Operating System 
Finally, you don't have to repeat yourself. 
There was a time when, if you wanted to develop 

applications for more than one micro, you had to sink 
significant time and money into reprogramming. Time 
after time. 

With the UCSD p- System' from Sof Lech Micro- 
systems, the industry's only Universal Operating 
System, those days are over. Whether it's an IBM PC 
or Displaywriter, an Apple, a DEC, an HP an Osborne, 
a Philips, a Sage, a Tandy, or a TI, the p- System is 
portable across virtually any micro made anywhere 
today. 

At last, increase your productivity. 
Because the programming you do is portable 

and reusable. Every time. Fbr every micro. So you can 
broaden your customer base quickly. Because the 
p- System runs the same object code programs on vir- 

ponents. At last, you can use programs and utilities 
over and over again - instead of writing them over 
and over again. In fact, as much as 50% of the code 
used in one application can be reused on others. 

Designed to be timeless. 
With the p- System, you'll never have to worry 

about locking yourself into an OS that will some day lock 
you out of the market. Because the p- System's effi- 
cient, advanced design will let you grow with tomorrow's 
hardware, and let you continue to expand your 
product line. 

You can develop higher quality applications faster, 
less expensively, more dependably and more efficiently. 
Fbr the entire market. 

All at the same time. All on one micro. 
Finally, once really is enough. 

tually all 8 and 16 -bit micros. Fbr product information or information on 
We know how much work you put into Finally how to get a copy of the p- System Applica- 

programming, so the p- System J tion Catalog, call or write to us 
allows you to reuse program com Once is Enough. at SofThch Microsystems. 

SofTech Microsystems 16885 West Bernardo Drive San Diego, CA 92127 (619) 451 -1230 
'Universal Operating System is a trademark of SofTtch Microsystems Inc.. UCSD p-System is a trademark of the Regents of the University of California 
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0:1 
MASTER THE "NEW ELECTRONICS" WITH McGRAW- HILL'S 

Now you can meet the challenges of today's incredi- 
bly rapid changes in electronics quickly and easily. 
This professional level electronics learning series is 
as innovative as the circuitry it explains and as fasci- 
nating as the experiments you build and explore! 

From digital logic to the latest 16 -bit microproces- 
sor, you master one subject at a time with McGraw -Hill 
Concept Modules sent to you one at a time, once a 
month, to make up the complete CONTEMPORARY 
ELECTRONICS SERIES. Each module of the fifteen in 
the Series is a unique blend of "hands -on" experience, 
interactive audio cassettes, and vividly illustrated 
printed support materials. Together they will prepare 
you for tomorrow's better jobs or advancement in your 
present position by staying current with today's electron- 
ics revolution. Professional in every respect, yet it's a 
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lively learning experience that has all the fun and fasci- 
nation of a hobby. 

Understand Digital Logic ... 
Microprocessors ... Optoelectronics 
Here's an extraordinary opportunity to update your 

understanding of today's most important technological 
changes in electronics. You can start from scratch or use 
the Series to update yourself. You cover the latest inte- 
grated circuits, including TTL CMOS, and ECL digital 
circuits; op -amps; phase - locked loops; microprocessors; 
and opto devices such as LEDs and LCDs. 

Perform Electronic Experiments 

With your first module you'll use the latest digital 
integrated circuits to build an oscillator circuit that dem- 
onstrates digital signals- verified visually by the flash 
of light emitting diodes (LEDs) and audibly by tones 
produced through the mini -speaker that is provided. 

You'll know the differences (and similarities) be- 
tween electronics and electricity, learn the concepts ap- 
plicable to all electronic circuits. With the first module, 
you will be able to identify the major passive compo- 
nents, like resistors, capacitors, inductors, diodes and 
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Electinnics Series 
transformers, and active components such as transistors 
and integrated circuits. 

Each Concept Module goes right to the heart of the 
matter. You waste no time on extraneous material or 
outdated history. It's a fast, efficient, and lively learning 
experience, a nontraditional approach to the most mod- 
ern of subject matter. 

Construct and Use a Prototyping /Design 
Laboratory 

What's more, when you reach the midpoint of your 
Series, you will have 
constructed a profes- 
sional Prototyping/ 
Design Laboratory 
which will become a 
valuable learning tool 
throughout the remain- 
der of your studies. 
This Prototyping /De- 
sign Lab contains a sig- 
nal generator, logic 
switches, pushbuttons, 
and LED indicators. It 
rivals professional in- 
struments that are 
widely used in indus- 
trial laboratories for 
electronic design and 
development as well as 
testing and measuring. 
Because of its versatil- 
ity, it is an instrument 
that you will use again 
and again, even after 
you have completed 
your Contemporary 
Electronics Series. 

With each new module you'll receive a McGraw - 
Hill Action -Audio Cassette, a proven successful method 
of programmed, interactive instruction. Each tape cre- 
ates a dynamic dialogue that not only quickly communi- 
cates the facts,but makes you feel that you're participat- 
ing, as you respond to questions and listen to problems 
being solved. 

Your ability to rapidly make this knowledge your 
own is further aided 
by a strikingly 
original technique 
for using diagrams, 
illustrations, and 
schematics to drive 
home points made as 
you listen to the 
cassette. The same 
carefully indexed 
binder that contains 
this material also in- 
cludes the instructions 

YOU COVER EVERY 
SUBJECT IN 

CONTEMPORARY 
ELECTRONICS 

Digital logic 
Digital gates (TTL, CMOS, 
ECL, NMOS) 
Flip flops, counters and regis- 
ters. Op -amps and applications 
Power supplies (plus IC and 
switching regulators) 
Combinational logic circuits 
(ROMs, PLAs, decoders, etc.) 
Circuit analysis. AC theory. 
LCR networks 
Transistors (bipolar and FETs), 
diodes, thyristors 
Integrated circuits (linear and 
digital) 
Oscillators and function 
generators 
Modulation and demodulation 
Optoelectronics 
Digital multimeters and scopes 
Microprocessors 

to guide you through hands -on experiments. Finally, having 
completed the Series, you can be awarded a Certificate of 
Achievement from the McGraw -Hill Continuing 
Education Center upon passing an optional final 
examination. 

Update Your Knowledge of 
the New Electronics 

This program is for you whether you're a scientist 
who can use electronics to improve or speed up your 
investigations... a teacher who'd benefit from a refresher 
in contemporary components, circuits and applications 
...a manager or supervisor in an electronics related 
industry or business ... an engineer in another field who 
finds electronics playing an ever more important role in 
your work ... someone looking to find new direction in 
this wide open field ... or the kind of person who wants 
to understand what's going on in the world around you. 

McGraw -Hill's Contemporary Electronics Series 
offers you the quickest 
and probably least ex- 
pensive learning 
method available today, 
and the only one with 
"hands -on" experience. 

No Risk, 
No Obligation 

And we invite you 
to prove all this to your 
own satisfaction -with- 
out risk and without 
committing yourself in 
any way. 

Return the reply card 
andwe'llsend you the first 
module and other mater- 
ials for a free 14 -day examination. If you're not absolutely 
satisfied, and certain that this is an enjoyable as well as 
highly effective way to learn, simply return the module 
to us along with the unpaid bill and that will be the end 
of it. 

If you wish to continue, we'll ship the remaining 
modules automatically, about once a month. for only 
$19.95 each plus $2.25 for shipping and handling. 
Remember, each module comes on the same 14 -day 
free examination basis, with no obligation to pay for 
any module you don't want to keep. 

Return the reply card now. It'll bring you the first 
module Contemporary Electronic Components and Cir- 
cuits ... your first step in becoming an expert in the 
"new electronics." There's no risk or obligation. 

If the card is missing write to: II' 

I:r11 

With your first module you'll receive this 
professional solderless breadboarding system. 
It enables you to connect components and build 
electronic circuits easily and quickly. It's used 
throughout the series and can be used later to 
design, build and test your own circuits. 

Contemporary Electronics Series 
McGraw -Hill Continuing Education Center 

3939 Wisconsin Avenue, NW 
Washington, DC 20016 
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The Proposed ANSI 
BASIC Standard 

The committee asks for your opinion. 

Last June, BYTE published an arti- 
cle by Thomas Kurtz outlining the 
new proposed standard for the 
BASIC language (see "On the Way to 
Standard BASIC," June 1982 BYTE, 
page 182). It was the first article to 
describe the new proposal of the 
ANSI (American National Standards 
Institute) BASIC Committee, also 
called the X3J2 subcommittee. The 
proposed BASIC standard now must 
go before two other ANSI commit- 
tees, X3 and SPARC (Standards Plan- 
ning and Requirements Committee), 
before entering a formal period of 
public review. Committee approval is 

expected in early 1983, at which time 
the 120 -day public review will begin. 

At the end of this review period, 
the various ANSI committees will 
study the public feedback and decide 
whether or not to make revisions to 
the proposed standard and whether 
or not to recommend final approval. 
The ANSI X3J2 committee is current- 

About the Author 
Ronald Anderson is chairman of Ehe ACM 

Special Interest Group on Computer Uses in 

Education and an associate professor at the 
University of Minnesota. 
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Minneapolis, MN 55454 

ly scheduled to meet again in July 
1983 for this purpose. 

Anticipating the process whereby 
anyone can register complaints or 
cheers, the Association for Com- 
puting Machinery (ACM) is informal- 
ly collecting comments from 
members and from the public. ACM 

Acceptance of a 
proposed standard by 
ACM is by no means 

automatic. 

is represented on the ANSI X3 com- 
mittee by John A. N. Lee, and before 
he casts a final vote on the standard, 
he needs input from the membership, 
which currently numbers more than 
60,000, and others. 

Acceptance of a proposed standard 
by ACM is by no means automatic. 
For example, ACM voted against ap- 
proval of the proposed Ada standard 
because most of the letters from 
members were very negative. 

Because I am chairman of the ACM 
Special Interest Group on Computer 
Uses in Education (SIGCUE), I was 
appointed to coordinate the public- 

review process of BASIC standards 
for ACM. I am collecting letters and 
pooling comments as they arrive. 

A number of letters have come in, 
and in addition, a public forum on 
the subject was held at the annual 
meetings of the ACM in Dallas on 
October 27, 1982. This forum offered 
the public an opportunity for discus- 
sion following presentations by 
several members of the ANSI BASIC 
Committee, including Carlyle Phillips 
of Texas Instruments and Thomas 
Kurtz of Dartmouth College. 

ANSI BASIC versus 
ANSI Minimal BASIC 

The ANSI BASIC (X3J2) Commit- 
tee has been working on a standard 
for eight years. During this prolonged 
effort, the members produced an 
earlier proposal, which was officially 
adopted in 1978. But that standard is 
a minimal subset and for that reason 
was called Minimal BASIC. Now that 
X3J2 is recommending another stan- 
dard BASIC, some semantic confu- 
sion has developed. The current pro- 
posed version includes extensions far 
beyond most existing implementa- 
tions of BASIC, yet X3J2 is simply 
calling it BASIC, not Extended 
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CP/M® 

PRICE IBM° 

WAR! 
WordStar R 

$299 
dBASE II" 

$489 
SuperCalcTM 

$189 
Multiplan" 

$199 
VisiCalcR 

$189 
WordStar° 

MailMerge" 
$429 

WordStar" 
dBASE II'" 

$749 
Perfect Writer" 

$229 
SuperWriter ° 

$249 
InfoStar'" 

$299 

ASPEN SOFTWARE'" 
Grammatik 
Random House Proofreader 
Random House Thesaurus 
Univ. of Chicago Manual 
of Style 

ASHTON- TATE" 
dBase II 
DIGITAL RESEARCH'" 
CUASIC' 
FOX AND GELLER'" 
Quickcode 
dUtil 

Easywriter II 
Easyspeller 
Easyfiler 

MICROPRO 
S 60 WordStar 
S 39 MailMerge 
$119 WordStar, MailMerge 

WordStar; MailMerge!SpellStar 
SII9 Word Star/ Info Star 

InfoStar 
CaleStar 
DataStar 
SuperSort 
SpellStar 
ReportStar 

S229 DataStar Update 
MICROSOFT"' 
Softcard 

5239 Ram Card 
5139 Videoterm (Videx' ') 
5269 All Three Above 

Multiplan 

5489 

S 99 

S 69 

S299 
S149 
$429 MICROSTUF'" 
5529 Crus.tall. 
5549 
5299 
S 89 
5179 
5149 
5149 
S229 

( A 1.1. 

Enhancer II 
Basic 80 
Basic Compiler 

$259 
$139 
5269 
5509 
$199 

PERFECT SOFTWARE'" 
Perfect Writer 
Perfect Speller 
Perfect Writer, Speller 
Perfect Cale 
Perfect Filer 
All Four Perfect Products 
PICKLES MID TROUT 
CP M for TRS Model II 
CP M for TRS Model 16 

Hard Disk 
OASIS"' 
The Word Plus 
Punctuation and Style 

$119 
5275 
S295 

5135 

S229 
5139 
S329 
5149 
5279 
S695 

SI69 
$189 

CALL 

$129 
S109 

SILICON VALLEY SYSTEMS'" 
Word Handler SI49 
List Handler 5129 

SORCIM'" 
SuperCalc $189 
SuperWriter $249 
SpellGuard $129 

TCS ACCOUNTING'" 
General Ledger S 99 

Accounts Payable S 99 

Accounts Receivable S 99 

Payroll S 99 

All Four Above 5289 
Inventory Management S 99 

VISICORP® 
VisiCalc SI89 
All Other VisiCorp Products CA1.1. 

NOW, PAY LESS, AND GET GREAT SERVICE, TOO! 
If you're looking for rock -bottom prices and fast. Order Tracking System'" is on the job, keeping tabs on 

personal service, take a close look at 800 -SOFTWARE. your order, every step of the way. 
Because we buy in volume, we're able to sell the Our giant inventory one of the largest in the United 

products you want at prices that finally make some States also assures you of the fastest possible service. 
sense. But don't take our word for it. Compare prices Everything's in stock so you don't have to wait. 
and see for our.elf' Technical support? Business software expertise! We've 

OUR SERVICE CAN'T BE BEAT. got it and its the best you'll lind anywhere. 

We take care of you like our business depends on it. But, put us to the test. Let us prove what we've 

Because it does. proven to satisfied customers around the world. 

When you call 800- SOFTWARE, you get the fastest That our prices are lower. That our service is better. 

delivery available anywhere. Which means that every That there really and truly is a difference. 

order is filled the day we get it. And that our unique We look forward to your call. 

FREE GIFT! 
GET 4 FLOPPY DISKETTES FREE 
WITH ANY PURCHASE, 
IF YOU ACT NOW! 

Your choice of 51/4" or 8" 

Brand new 

TO ORDER, CALL TOLL -FREE: 

800 -227 -4587 
In California, 800- 622 -11678 
or 415-644-3611 
CA residents add sales tax 

OR WRITE: 800- SOFTWARE, INC. 
185 Berry Street 

San Francisco. CA 94107 

Circle 2 on Inquiry card. 

.800 - SOFTWARE 
106 OD 

Purchase orders accepted 
Prompt UI'S 3 day Blue label 
sers ice 
Call for shipping charges and our 
other low software prices. 
Now open Monday through 
Saturday. 
Dealer and quantity discounts 
asailahic. 
Prices may change. 

® Corn right Nlxl- Sottwarc. Inc. 19142 
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SK system. 

Start with a Model Il floppy system and 
grow into a hard disk. Since all PST 
CP /M 2 systems are fully compatible, 
you will have no conversion worries. 
Special note: PST hard disk systems 
allow you the user to configure logical 
drive assignments to your specifications. 
Write for more details. 

Prepaid VISA, M /C. or COD orders accepted. 
All prices FOB Goleta and subject to change. 
CP /M is a registered trademark of Digital 
Research. TRS-80 is a trademark of Tandy Corp. 

PICKLES 
& TROUT 

picKLEs 

P.O. BOX 1206 
GOLETA. CA 93116 ' 

RO (805) 685 -4641 1 j[ U 
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BASIC. Unfortunately, at the same 
time, some people refer to Minimal 
BASIC as ANSI BASIC, which strict- 
ly speaking it isn't. 

To further confound communica- 
tion, the ANSI BASIC proposal con- 
tains several major "optional" com- 
ponents, namely, graphics, editing, 
fixed decimals, and real -time com- 
mands. Therefore, it will not be 
possible to conform to the standard 
without having a computer equipped 
with graphics capabilities. Conse- 
quently, programs and implementa- 
tions of ANSI BASIC that do or do 
not employ optional components 
may differ substantially, making pro- 
gram interchange difficult. 

Positive Reactions 
Before describing the negative com- 

ments and proposed revisions, I will 
summarize the comments favorable 
to the proposed standard. (I want to 
emphasize that these are preliminary 
comments, and a full summary will 
not be forthcoming until the spring or 
summer of 1983). 

We have received several com- 
ments that are vague but supportive: 
for example, "it's about time," and 
"excellent." Other reactions were 
more specific. Philip Bouchard, 
Senior Programmer at the Minnesota 
Educational Computing Consortium, 
said, "I have long had a wish list (for 
BASIC).... At the top of my list are 
control structures, independent sub- 
routines, and multiple- character 
variable names. For these features 
alone, the new standard is well 
worthwhile." 

Most educators have been enthusi- 
astic, largely because of the struc- 
tured orientation of the new ANSI 
BASIC, which includes the following 
control structures: 

IF. . .THEN. . .ELSE. . .END IF 
DO UNTIL. ..LOOP 
DO WHILE. ..LOOP 
DO. ..EXIT DO. ..LOOP 
SELECT. ..CASE...CASE...END SELECT 

In addition, the user can enter exter- 
nal subroutines with a CALL state- 
ment. Line numbers can still be used, 
but under the new standard, pro- 
grams can be written easily without 
the use of any internal line numbers. 

In fact, the version of ANSI BASIC 
that Dartmouth College is now 
developing does not even allow line 
numbers. 

The graphics features of the pro- 
posed standard BASIC have received 
a cautious welcome from the educa- 
tional computing community. While 
consensus on the need for more 
graphics exists, some teachers prefer 
turtle graphics as used in Logo lan- 
guages. Others are skeptical about 
the success of a useful graphics stan- 
dard in BASIC when the graphics 
hardware for existing microcom- 
puters varies so much. 

The proposed BASIC standard is 
especially welcomed by high school 
teachers who do not want to switch 
from BASIC to Pascal in their pro- 
gramming classes. An example of the 
problems currently faced by educa- 
tors is the fury created by the an- 
nouncement of the College Board AP 
(Advanced Placement) test in com- 
puter science because it is based upon 
Pascal. The College Board committee 
for computer science has said, how- 
ever, that if there were a common 
version of BASIC in a structured 
form, an AP test could be developed 
for BASIC as well. If ANSI BASIC or 
a structured variation were to be 
widely implemented on educationally 
popular microcomputers, the lan- 
guage would probably become ex- 
tremely popular in programming 
classrooms. 

Negative Reactions 
Not all educators are happy with 

the new BASIC proposal. Alfred 
Bork of the University of California, 
Irvine, exclaimed, "Why would one 
want to revise an old creaky language 
when there are better languages 
around?" His greatest objection to the 
ANSI BASIC proposal is the omission 
of data -type declarations. Professor 
Kurtz's response was that, first of all, 
without data typing it is much easier 
to write programs and, second, if 
BASIC had data typing, it would be 
indistinguishable from other lan- 
guages such as FORTRAN. In some 
instances, simplicity has been the 
criterion guiding the formulation of 
the latest attempt to standardize 
BASIC. 
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Datalife 

How to avoid becoming casualty 
of the computer revolution. 
The computer revolution is eliminating lots of work for everybody. Unfortunately, it's often work you 
wanted to keep. 

Because of inconsistent or weak magnetic properties, some flexible disks can "forget" some or all of your 
information. But not if you're using Datalife® flexible disks. They're certified 100% error free and backed by a 
5 -year warranty. This means what you put on them stays, ready for instant retrieval. 

So enjoy all the benefits of the computer revolution without suffering the painful loss of your information. 
Use Datalife by Verbatim, the world's leading producer of flexible disks. 

For your nearest Verbatim dealer, call toll free 800 -538 -1793; in California or outside the U.S., call collect (408) 737-7771. 
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COMPUTERSCOPE 
DIGITAL STORAGE OSCILLOSCOPE 

Features: 

High Resolution /High Speed A/D inputs 
4 Channel Software Support 
Continuous or Single Sweep 
External Trigger Capability 
Waveform Storage on Disk 
Pretrigger Viewing 
Hardcopy Output 

For: 

Automatic Test and Measurement 
Laboratory Data Acquisition 
Transient Signal Analysis 
Frequency Spectrum Analysis 
Digital Signal Conditioning and Enhancement 

Purchase our complete COMPUTERSCOPE package for $3495 
or combine your microcomputer with our APPLESCOPE hardware 
and SCOPE DRIVER software to create a total data acquisition and 
analysis system for only $695. 

APPLESCOPE INTERFACE 
Choose either our original dual channel 8 bit 
APPLESCOPE -D2 or our new high resolution 
single channel APPLESCOPE -HR12 pack- 
ages for $695 or combine up to 4 APPLESCOPE 
-HR12 circuit cards in a high performance 
multichannel data acquisition system. All 
APPLESCOPE interfaces are fully program- 
mable and include our SCOPE DRIVER 
software. external trigger adapter and BNC 
input connector. 

The APPLESCOPE-D2 features 
Single or Dual channel trace 
8 bit A/D converters 
3.5 Mhz. Maximum Sample Rate 
(1.75 Mhz. for dual trace) 
1024 Sample Memory 

The APPLESCOPE -HR12 features 
12 bit A/D converter 
1 Mhz. maximum sample rate 
2048 Sample Memory 
4 Channel Software support 

When combined with an APPLESCOPE inter- 
face our SCOPE DRIVER software creates a 

turnkey (NO user programming required) 
Digital Storage Oscilloscope including: 

Complete Trace Setup and Sweep Control 
Digital Voltage readout and real time DVM 
Waveform storage and retrieval from disk 
Hardcopy (Screen Dump) 
Digital Signal Conditioning 
16.384 Sample Memory 
(DMA to Apple Ram under 28 Khz.) 
Waveform Manipulation 
(Scroll, Scale and Offset) 
MATH PACK - (Add. Subtract, Invert or 

Multiply input channels) 
AUTOMATE - User program interface for 
easy access to SCOPE DRIVER routines 

Optional data analysis software from our 
SCOPE DRIVER LIBRARY maybe purchased 
to make your COMPUTERSCOPE a true data 
analysis instrument including: 

Frequency Spectrum Analysis la FAST FFT) 

Harcopy (Continuous Strip Chart Record) 
Autocorrelation / Box Car Integration 
Pulse Rate / Frequency Measurement 
Post Stimulus Time Histogram 
Time Interval Histogram 
Signal Averager 

COMPUTERSCOPE PACKAGES 
For those persons looking for an alternative to 
expensive dedicated instruments we offer 
complete COMPUTERSCOPE packages 
beginning at $3495 which includes: 

48K Apple II+ or 64K Franklin Ace 1000 
Disk Drive with DOS Controller 
High Resolution Green Screen Monitor 
High Resolution Graphics Printer 
APPLESCOPE D2 or HR12 Package 
Scope Driver Library 
Scope Probes 

Call or write for our free data sheets or better 
yet purchase our comprehensive demonstra- 
tion diskette for $10 to find out why our 
COMPUTERSCOPE is the state of the art Digital 
Storage Oscilloscope for the 80's 

R.C. ELECTRONICS INC. 
5386 Hollister Ave. *D 

Santa Barbara, CA 93111 
(805) 968 -6614 
Telex 295281 

Visa MC 
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Ironically, one of the most com- 
mon complaints about the newly pro- 
posed ANSI BASIC is that it is so 
complex (because it incorporates all 
standard features and some optional 
ones) that its implementation on an 
actual microcomputer will be ex- 
tremely difficult without a very large 
memory and faster microprocessor 
operating speeds. If this is true, it 
may be some time before ANSI 
BASIC interpreters will be available 
for small computers. 

The only contemporary implemen- 
tation of BASIC that comes close to 
the proposed ANSI BASIC standard 
is the new VAX BASIC from Digital 
Equipment Corporation. Until an ex- 
tensive BASIC such as that proposed 
by X3J2 is up and running on a small - 
scale microcomputer, many persons 
will continue to doubt the viability of 
the proposed ANSI BASIC. 

A few technical criticisms have 
been registered. For example, one 
programmer complained about the 
replacement of ON ERROR GOTO 
with WHEN EXCEPTION USE, 
which he perceives as semantically 
more cumbersome. 

Another technical comment came 
from a BASIC product specialist at 
Data General (see "Letters" column, 
October 1982 BYTE, page 18). He 
pointed out how a DIM statement can 
be bypassed inadvertently in a pro- 
gram. When bypassed, arrays cannot 
be used to test conformity to the 
bounds defined by the array dimen- 
sion. A minor addition to the stan- 
dard could solve the problem. 

Despite the apparent comprehen- 
siveness of the ANSI BASIC pro- 
posal, several people asked that the 
standard go even further. One com- 
ment was, "Why can't a disk -ex- 
change format be established for 
51/4 -inch disks? The committee will 
say this is out of their territory, but 
why have a language standard if I 

have to keyboard the program into 
each new microcomputer I have to 
run it on? ... A software format 
standard is the answer." 

Another expansionist request was 
for a more powerful editor and con- 
sistent operating- system protocols. 
The proposed standard has an op- 
tional editing subsystem; however, it 
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is limited and does not even specify 
normal text -editing functions such as 
character inserts and deletes. If every 
BASIC environment had identical 
syntax for editing commands as well 
as for operating- system commands, 
computing in a multimachine context 
would be considerably more user - 
friendly. 

Philosophy of a Standard 
The underlying philosophy of the 

proposed BASIC standard seems 
slightly different from that of other 
languages, such as FORTRAN, in 
that numerous extras are defined as 
optional modules rather than as 
miscellaneous extensions. Their inclu- 
sion in the official standard implies 
that they are desirable but not essen- 
tial. Confusion may result because 
every implementation will almost cer- 
tainly be a partial implementation, 
and conformity to the standard will 
be less meaningful because each im- 
plementer must also specify the op- 
tional features of his or her version of 
BASIC as well as the departures from 
the core standard. This is a major 
criticism of the proposed ANSI 
BASIC in that it may not solve 
software -incompatibility problems. 
With so many features defined as op- 
tional, it may be difficult to en- 
courage programmers to clearly 
demarcate optional and nonstandard 
commands within a program. 

Professor Kurtz replies that the 
major goal of the new ANSI BASIC is 

student interchange, not program in- 
terchange. "We want students," he 
argued, "to be able to use what 
they've learned elsewhere and, with- 
out total retraining, continue their 
learning experiences." To the extent 
that this philosophy is shared, it 

would be more appropriate to call the 
standard a model rather than a rule 
by which to measure conformity. 

Several companies (e.g., Digital 
Equipment Corporation and Hewlett - 
Packard) have committed themselves 
to adding new BASIC features in the 
spirit of the proposed ANSI standard. 
The new VAX -11 BASIC Version 2.0 
contains most of the proposed fea- 
tures. Dartmouth College is imple- 
menting the ANSI standard but add- 
ing extensions and deviations (e.g., 

line numbers are not allowed as state- 
ment identifiers). These projects show 
that having an ANSI BASIC standard 
is feasible, but they also forecast a 
continuation of diversity among 
BASIC implementations. 

The new standard appears to be 
more loosely defined than most other 
language standards; however, the in- 
tended purpose seems not so much to 
produce uniformity among versions 
of BASIC as to steer BASIC imple- 
menters toward a common target and 
thus increase the chances that any 
given BASIC program will be usable 
with different versions of BASIC. 

What's Your Opinion? 
To date only a few reactions have 

been heard. Far more grass -roots 
opinions are needed. If you are reading 
this before the summer of 1983, you 
still have time to influence the verdict 
on ANSI BASIC. Send your comments 
to the author of this article so that they 
can be pooled and channeled into the 
decision process. 

Copies of the "Draft Proposed Stan- 
dard for BASIC" are available from X3 

Secretariat, CBEMA, 311 First St., NW, 
Suite 500, Washington, DC 20001. 

The DS120 Terminal Controller makes your LÁ36 
perform like a DECwriter® III. 
The Datasouth DS120 gives your DECwriterx II the high speed printing 
and versatile performance features of the DECwriter® III at only a frac- 
tion of the cost. The DS120 is a plug compatible replacement for your 
LA36 logic board which can be installed in minutes. Standard features 
include: 

165 cps bidirectional printing RS232 interface 
Horizontal & Vertical Tabs 20 mA Current Loop interface 
Page Length Selection Top of Form 
110-4800 baud operation Adjustable Margins 
1000 character print buffer Double wide characters 
X-on, X-off protocol Parity selection 
Self Test Optional APL character set 

Over 5,000 DS120 units are now being used by customers ranging from 
the Fortune 500 to personal computing enthusiasts. In numerous instal- 
lations, entire networks of terminals have been upgraded to take advan- 
tage of today's higher speed data 
communications services. LSI 
microprocessor electronics 
and strict quality control en- 
sure dependable performance 
for years to come. When ser- 
vice is required, we will 
respond promptly and effec- 
tively. Best of all, we can de- 
liver immediately through 
our nationwide network of 
distributors. Just give us a 
call for all the details. 

datwomah computer corporation 
4216 Stuart Andrew Blvd. Charlotte, North Carolina 28210 704/523 -8500 
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How to mak 
work like a 

First, neatly cut out the "370" label. 
Now, when nobody's looking, non- 

chalantly tape it to your terminal, just under the 
"IBM;' as if it really belonged there. 

Then wait for your chance and quickly 
slip a dBASE II rm disk into 

your main drive. 
That's it. 
Your IBM Personal 

Computer is now ready to 
run a relational database 

system, the kind that IBM 
put on their mainframes last year. 

And you're ready with more data han- 
dling power than you would have dreamed 
possible before dBASE II. 

You'll wonder how you managed without it. 
You'll find that dBASE II, because it's a 

relational database management system (DBMS), 
starts where file handling programs leave off. 

dBASE II handles multiple databases 
and simplifies everything from accounting to 
department staffing to monitoring rainfall on 
the Upper Volta. 

With a word or two, you CREATE data- 
bases, APPEND new data instantly, UPDATE, 
MODIFY and REPLACE fields, records and 
entire databases. Organize months worth of data 
in minutes with the built -in REPORT Do sub - 
field and multi -field searches, then DISPLAY 
some or all of the data for any condition you 
want to apply. 

And you've just begun to tap the power 
of dBASE II. 

Easy to look at, easy to use. 
Input screens and output forms couldn't 

be easier -just "paint" your format on the CRT 
and what you see is what you'll get. 
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You can do automatic calculations on 
fields, records and databases, accurate to 10 digits. 

And you can use dBASE II interactively 
for answers right now. Or save your instruc- 
tions, then repeat everything with two words: 
DO Manhours, DO ProjectX, DO whatever 
has to be done. 

Use dBASE II to help make your choice: 
If you've got a 96k IBM PC, send us 

$700 and we'll send you a copy of dBASE II to 
use free for 30 days. 
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your micro 
mainframe. 

Instead of just poring over a manual, run 
it and make sure that it does what you need done. 

Then if you find it isn't right for you, 
send it back and we'll return your money, no 
questions asked. 

But if you do that, you'll have to remove 
that label. Because nothing short of a mainframe 
works like dBASE II. 

Call (213) 204 -5570 today or drop by 
your local computer store for the rest of the story. 

Ashton Tate, 9929 Jefferson Blvd., 
Culver City, CA 90230. 

Ashton-Tate 

Circle 33 on Inquiry card. 
©1982 Ashton-Tate 
CP /M is a registered trademark of Digital Research 
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NAPLPS: A New Standard 
for Text and Graphics 

Part 1: Introduction, History, and Structure 
A close look at an important and controversial 

new communications standard. 
Personal computers have a great 

deal in common. Several of them use 
the same microprocessor. Most have 
the same language in read -only 
memory (BASIC). And all use more 
or less the same keyboard. But there 
is a tremendous variation in the ways 
various computers handle graphics. 

In order to mass -produce graphics 
software or to mass -distribute 
graphics information (as in videotex 
and teletext), a standard for graphics 
information is needed. 

The North American Presentation - 
Level- Protocol Syntax (NAPLPS, or 
"nap- lips" ) is a method for encoding 
visual information in a standard and 
compact manner, which can then be 
exchanged among people using a 
variety of different computer 
systems. Like the well -established 
American Standard Code for Infor- 
mation Interchange (ASCII), 
NAPLPS is a set of rules and conven- 
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2200 Byberry Rd. 

Hatboro, PA 19040 

tions describing how data bytes of in- 
formation should be formatted, as 
well as a set of guidelines describing 
what should be displayed when prop- 
erly formatted data bytes are received 
by a terminal. 

Unlike ASCII, however, the major 
emphasis in NAPLPS is on the com- 
munication of information in a two - 
dimensional graphics format. 
Graphics and textual information can 
be represented in a variety of modes, 
colors, and styles. Facilities are also 
provided that allow a terminal user to 
interact with the two -dimensional 
visual display in an extremely free- 
form manner. 

NAPLPS also includes a method 
for minimizing the amount of infor- 

mation that must be sent over com- 
munications lines. Techniques 
are provided that allow extensions to 
be added to NAPLPS at some future 
time without affecting existing 
features. 

The basic concept of NAPLPS can 
be illustrated by the cartoon in figure 
1 on page 204. It shows a robot artist 
being fed a stream of commands that 
are used to paint a picture. At the 
robot's disposal are pens of various 
colors, spray paints, character 
templates, and all the other items 
found in an art studio. 

With various commands, we can 
direct the robot's arm to any area of 
the canvas we desire. We can instruct 
the robot to use any of several stan- 
dard colors, or we can tell it to create 
a new color from the existing ones. 
When text is needed, the robot selects 
the proper -size template for the 
desired letters, grabs a can of spray 
paint, places the template on the can- 
vas, and paints a character. 

The goal of this system is that the 
beauty and complexity of a picture 
should be limited only by the imag- 
ination and skillfulness of the person 
(or program) creating the commands 
being fed to the robot. 
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Figure 1: A stylized representation of how the NAPLPS system works. The programmer or artist creates a list of graphics commands, 
e.g., "get red pen," "draw a circle." The robot (or NAPLPS decoder) then interprets these commands and uses various drawing in- 
struments such as pens, brushes, rulers, and compasses to draw on the canvas (display screen). If a text character is specified, the 
robot uses an appropriate template for that character. 

This article is the first in a series of 
articles on NAPLPS. In this part, we 
give an overall perspective of 
NAPLPS, describing its history and 
background, as well as its structure 
and major features. In subsequent 
parts, we will cover the basic text and 
graphics features of NAPLPS from a 
bit and byte perspective, describe 
some of its more advanced features, 
and explore the future of NAPLPS 
with an emphasis on personal com- 
puters, local and regional area net- 
works, and distributed processing. 

History and Background 
NAPLPS has its roots in videotex, 

a much -discussed system of large host 
computers and low -cost, user - 
friendly graphics terminals. Because 
of the large potential market for these 

204 February 1983 ® BYTE Publications Inc 

terminals, many groups around the 
world have been designing such 
systems for use in homes, offices, and 
public areas. As shown in figure 2 on 
page 206, a basic videotex system 
consists of a host computer with a 
database of information, a com- 
munication network, and a terminal. 
The terminal users request informa- 
tion from the database, and the 
desired information is sent back to 
the terminal, where it is interpreted 
and displayed. 

Unfortunately, all the experimental 
systems designed around the world 
used different coding schemes. As is 
the case with most languages, the 
various coding schemes had different 
strengths and weaknesses. Some were 
more efficient than others; some were 
more easily decoded by terminals; 

some preserved the "conceptual" con- 
tent of the information; and some 
were tailored to particular hardware 
configurations. 

At the time NAPLPS was devel- 
oped, videotex coding schemes could 
be divided into two major groups. In 
one group were schemes that were 
similar to the approach used in the 
British Prestel system, which was the 
first videotex effort in the world. The 
other group of schemes is best rep- 
resented by the Telidon system 
developed in Canada as an alterna- 
tive to the Prestel system. As is the 
case with many developments in the 
computer field, being first does not 
imply being the best. 

Table 1 on page 210 compares 
Prestel -like systems and Telidon -like 
systems. Without going into all the 
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Ir Our Priees Will Get Your Attention. 
Our Service Will Keep It. 

ORDER NO DESCRIPTION LIST AEI PRICE 

TELEVIDEO SYSTEMS 

TS-802 Integrated Single User 
Computer 3295 2632 

TS-802H Integrated Hord Disk 
Computer 5995 Call 

TS-1602G 16 Bit 802 Type Computer 4495 Call 
TS-1602G1-1 16 Bit 802H Type 

Computer 6995 Call 
TS-806-20 Multiliter Computer 7195 Call 
TS-816 Multi User Computer 8995 Call 
TV-910-P Televideo 910 Plus 699 573 
TV-910 Televideo 910 699 573 
1V-912 Televideo 912C 925 685 
N-920 Televideo 920C 995 737 
1V-925 Televideo 925 995 745 
N-950 Televideo 950 1195 921 
N-9010 Second Page Option 

912/920 80 50 
N-9050 One Additional Page for 

925/950 95 62 
N-9051 Three Additional Pages 

for 950 120 95 
TV-MM For Any Televideo Terminal 60 53 
TS-24-001 TeleSolutions WordStar 

CalcStar 790 Call 
TS-100 WordStar 495 280 
TS-150 SpellStar 250 154 
TS-200 MoilMerge... N .. 250 154 
TS-300 DotaStar 5 ' 295 238 
TS-400 Supersort 250 164 
TS-1000 CalcStar 145 128 
TS-806H/20 20 MB Expansion tor TS-806 3600 2948 
TS-TW Telewr ter - NEC 3500 2195 1629 

NORTHSTAR 

NS -94404 Adv-20-64K Computer 3599 Coll 
NS -97404 Adv- 19ó4K -HD -5 

Computer 4999 Call 
NS -94401 H17-2C3-64K Horizon 3599 Call 
NS -97401 Hrz- 1Gó4K- HD -5MB 4999 Call 

PLUS OTHER NORTHSTAR PRODUCTS 

ZVM -121 Green Screen Monitor .. 160 99 
Z -19-CN Z -19 Terminal 895 672 
ZT -1 -A Auto-Dial Terminal 699 526 
Z -25 -AA Z -25 Dot Matrix Printer .. . 1499 1198 
Z -89 -81 Z -89 Computer System . . 2499 1952 
Z -90-82 Z -90 Computer System 2799 2176 
Z -89 -X Z -89 w/o Integral Drive 2495 1749 
Z -90-80 Z -90 w/o Integral Drive 2895 1950 
Z -37 Z -37 Dual 5" Disk Drives 1995 1593 
Z -87 -89 Z87 Dual 5" Disk Drives 999 898 
Z -87 -90 Same Disk add 400K 

to Z -90 999 898 
ZS-67 Z -67 Winchester - 

Floppy Drive 5995 4747 
Z -47 -DA 247 Dual 8' Disk Drives 3695 Call 

PLUS: MORROW ALTOS 
NEC PERSONAL EAGLE 

ORDER NO DESCRIPTION LIST AEI PRICE ORDER NO DESCRIPTION 

NEC PRINTERS 

NE-3510-1 

NE-3515-1 

NE-3530-1 
NE-3550-1 

NE-35-TRAC 
NE-7710-1 

NE-7715-1 

NE-7720-1 

NE-7725-1 

NE-7730-1 
NE-PC-8023 

NEC 3510 Spinwriter R/O 
Serial 35 CPS 1895 1500 
NEC 3515 Spinwriter R/O 
Serial Diablo Compatible 1925 1594 
NEC 3530 Spinwriter 2190 1764 
NEC 3550 Spinwriter R/O 
Parallel IBM Compatible. 2350 2065 
Bi- directional Tractor 265 237 
NEC 7710 Spinwriter R /O 
Serial 55 CPS 3085 2523 
NEC 7715 Spinwriter R/O 
Serial Diablo Comp 3165 2600 
NEC 7720 Spinwriter KSR 

Serial 55 CPS 3610 2917 
NEC 7725 Spinwriter KSR 

Serial Diablo Comp 3710 3041 
NEC 7730 Spinwriter 3085 2546 
Parallel 695 506 

PLUS OTHER ACCESSORIES 

STAR MiCRONICS 

DP- 8480-TP 

DP- 8480 -TS 

Gemini -10 
Gemini -15 

DP -8240 

80 Column Dot Matrix 
Printer - Parallel 
80 Column Dot Matrix 
Printer - Serial 
10" Carriage - Parallel 
15" Carriage - Parallel 
Serial Interface Card 
40 Column Dot Matrix - 

Parallel or Serial 

011 IDATA 

449 Call 

464 Call 
499 Call 
649 Call 
85 Call 

250 Call 

OK-82A Okidata Microline 82A 
with Tractor Feed 719 486 

OK-83A Okidata Microline 83A 1195 713 
OK -84A -P Okidata Microline 84A 

- Parallel 1395 Call 
OK -84A -S Okidata Microline 84A 

- Serial 1495 Call 
OK-G-82 Okigraph I for 82A 99 36 
OK -G-83 Okigraph I for 83A 99 36 
OK -2K 2K Butter /Serial BD 

all Models 140 119 

MANNESMANN TALLY 

MT1605 Serial 200 CPS 
MT1602 Parallel 200 CPS 
MT1805 Serial - 200 CPS or 50 CPS 
MT1802 Parallel - 200 CPS 

or 50 CPS 
MT1602 S or P - 160 CPS 

1695 
1695 
1995 

1441 
1441 
Call 

1995 Call 
990 809 

PLUS: ANADEX C-ITOH DATA 
SOUTH TI DIABLO COMREX 

ALSO AVAILABLE: 
MODEMS DISKETTE STORAGE BOXES 

DISKETTES CLIPSTRIP RIBBONS 

GUARANTEE 
PROVEN PRODUCTS 
SYSTEM DESIGN HELP 
BENCH TESTING AND CONFIGURING 
TECHNICAL SUPPORT STAFF 

i SERVICE AFTER SALE: 
(800) 854-7635 TECHNICAL SERVICE SUPPORT 

We will pay the freight - both ways - for repair 
on verified returns within 30 days of sale. 

TERMS AND CONDITIONS 
Picas change daily Coil tor current pricing and wailabilN Paces based 
Or1 prepaid cash order We accept cashiers checks money orders bank 
wires or personal checks (10 days to clear) COD - standard charges 
plus 2% handarg for orders outside California Mastercharge & Viso 
5% handling Cdiforn o residents odd 6% sales tax 

LIST AD PRICE 

SOFTWARE AVAILABLE 

Altos CP /M 51/4" 

Apple CP /M 5'4 
Apple DOS - Cassette 
Apple DOS - Diskette 
Atari 400 /800 Diskette 
Atari Cartridge 
Atari Cassette 
Basic 4 CP /M 5'4' 
CP /M-86 Display Writer 
Cromemco CP /M 51/4" 

DEC VT -180 CP /M 54' 
Eagle CP /M 5'4' 
Heath Z -90 CP /M 5%' 
Heath Zenith CP /M 51/4" 

Hewlett Packard 125 CP /M 51/4' 

Hewlett Packard 87 CP /M 5 %' - 

IBM PC CP /M 86 
IBM PC DOS 
NEC CP /M 5'4" CURRENT Northstar Advantage CP /M 51/4" 

Northstar Horizon CP /M 51/4" 

Ohio Scientific C -3 CP /M 51/4' PRICING 
Osborne CP /M 51/4" 

Otrona CP /M 51/4" 

GD- Micropolis Mai II/Vector Graphic 
Sanyo 1000 CP /M 51/4' 

Sirius Victor 51/4" 

Software for 8086 Computers 
Standard CP /M 51/4" 

Superbrain 5'4' 
Timex /Sinclair ZX81 
TRS -80 Cassette Models I & III 

TRS-80 Diskette Models I & Ill 

TRS -80 Model II CP /M 
Televideo CP /M 51" 
Vic 20 
Wang CP /M 51/4", 8' 
Xerox 820 CP /M 5% 

CALL 

FOR 

FEBRUARY SPECIALS 

Z -90 -80 Plus Z -37 
CPU - Drives 
CP /M DOS 
MBasic 
SuperCalc 

Z -90 -82 Computer 64K RAM, 
ID 160K Drive CP /M DOS 

MBasic SuperCalc 
Limited Quantity of MX80 
Cassette Ribbons. Special 
Price. limit 3 per customer. 
While supply lasts. 

FEBRUARY 

LIST AEI PRICE 

$3998 $3128 

$2799 $1989 

$14 $7 

Prices change daily - 
call for current pricing. 

CALL TOLL FREE: 

800 - 854 -7635 
IN CALIFORNIA CALL: 

(619) 562 -7571 
AUTOMATED EQUIPMENT, INC. 
8775 Olive Lane, Suites 1 & J Santee, CA 92071 
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USER 

INFORMATION FLOW 

NETWORK 
TELEPHONES 
CABLE TV 
HYBRIDS 

HOST 
COMPUTER 

DATABASE 

INFORMATION PROVIDER 

Figure 2: A diagram of a typical videotex system. Videotex is defined here as two -way communication of textual and graphical infor- 
mation between a low -cost, user -friendly terminal and a large, central host computer. Communication can be by telephone lines, 

television cables, or a hybrid system using a broadcast television channel for information sent from the host computer and using 
telephone lines for information sent from the terminal. 

technical, emotional, and political 
history, suffice it to say that NAPLPS 
was designed using Telidon -like sys- 
tems as a base. 

In May 1981, AT &T created a bit 
of commotion by releasing documen- 
tation for a new Telidon -like scheme 
called PLP (Presentation -Level Proto- 
col) at the Videotex '81 conference in 
Toronto. Since that time, continuous 
efforts have been underway in 
various standards groups to adopt 
PLP. 

NAPLPS is a standard version of 
PLP that resulted from a joint effort 

by the American National Standards 
Institute (ANSI) and the Canadian 
Standards Association (CSA). Copies 
of the draft proposed NAPLPS stan- 
dard (document #BSRX3.110 -198X) 
can be obtained from CBEMA (Com- 
puter and Business Equipment Manu- 
facturers Association, X3 Secretariat, 
Suite 500, 311 First St., NW, 
Washington, DC 20001). 

This series of articles will provide 
an overview of the features of 
NAPLPS. The specific details and ex- 
amples presented in these articles are 
not meant to form a complete 

NAPLPS specification. Anyone inter- 
ested in doing development work us- 
ing NAPLPS should obtain a copy of 
the ANSI document. 

Layered Protocols 
Modern communication systems 

are designed in a layered or modular 
manner to help prevent extensive sys- 
tem redesign when parts of a system 
are changed. Layering achieves many 
of the advantages found in good 
structured system design. By isolating 
functions in various layers, we can 
proceed to standardize and imple- 

Text continued on page 210 

ENHANCE YOUR COLOR COMPUTER WITH THESE GREAT PRODUCTS! 
MACRO -80c DISK BASED EDITOR /ASSEMBLER 

This Is a powerful macro assembler. screen oriented editor and machine language 
monitor. It features local labels, conditional assembly. printer formatting and cross 
reference listings Assemble multiple files Program comes on Radio Shack 
compatible disk with extensive documentation Price: $99.95 

MICROTEXT COMMUNICATIONS 
Make your computer an intelligent printing terminal with off -line storage' Use 
Microtext for timesharing interactions, printing what is received as it is received 
and saving text to cassette and more Price: $59.95 

PI80C PARALLEL PRINTER INTERFACE 
Use a parallel printer with your Color Computer' Serial-Parallel converter plugs into 
the serial port and allows use of Centronics-compatible printers You supply the 
printer cable Price: $69.95 

THE MICRO WORKS COLOR FORTH 
Color Forth is easier to learn than assembly language, executes in less time than 
Basic and is faster to program in than Basic Rompack comes with 112 -page 
manual containing glossary of system -specific words, full standard FIG glossary 
and complete source A fascinating language designed for the Color Computer' 
Price: $109 95 

SDS -80C SOFTWARE DEVELOPMENT SYSTEM 
SDS -80C is a Rompack containing a complete editor, assembler and monitor It 

allows the user to write. assemble and debug assembly language programs with 
no reloading object patching or other hassles Supports full 6809 instruction set 
Price: $89.95 

80C DISASSEMBLER 
Runs on the Color Computer and generates your own source listing of the Basic 
interpreter ROM Documentation includes useful ROM entry points. complete 
memory map, I/O hardware details and more Cassette requires 16K system. 
Price: $49.95 

GAMES: Star Blaster * Pac Attack * Berserk * Cave Munter * Startire * Astro Blast * Starship Chameleon * 
Adventure Black Sanctum * Adventure Calixto Island * 

Also Available: Machine Language Monitor Books H Memory Upgrade Kits 

Parts and Services Call or write for more information 

California Residents add 6% Tax 

Master ChargeNisa and 
COD Accepted 

P.O. BOX 1110 DEL MAR, CA 92014 619- 942 -2400 
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The new TEAC half height disk drive gives you everything you expect from a top 
quality disk drive, and one more thing, space. Now you can have up to 3.2 megabytes of 
floppy storage for the IBM PC without adding an expansion cabinet. Choose four 40 track 
double sided drives and get 1.2 Mb. Or four 80's for 3.2 Mb. Mix two 40's and two 80's for 
2.2 Mb. The TEAC drives operate under PC DOS 1.1 (80 track drives come with JFORMAT, 
providing electronic disk, print spooling and ten sector formats). Now you can have both 
increased storage and space. The TEAC double sided 40 track and 80 track drives are 
priced at just $299 and $365 respectively. 

Save on our 
line of other IBM 
compatible 
products. 
DRIVES 

Single and Double sided 40 track 
drives. Fully supported by PC DOS 
version 1.1. Drives are easily installed in 
minutes. Tandon single sided (160K) - 
$225, Double sided (320K) - $299. 

Double sided 80 track (650K) Tandon 
drive. Available with JFORMAT for PC DOS 
1.1 - $435. 

5 megabyte Winchester internal or 
external disk drive - $1695. 

BOARDS 
RAM Card - uses 64K dynamic RAM 

chips, with parity. 64K card - $149, 
additional 64K increments (expandable 
up to 256K) available for $79. 

Combo Card. Adds parallel printer, RS 
232 async comm and clock calendar 

functions. Uses only one slot - $199. RS 
232 Cable - $24.95. Parallel Printer 
Cable - $29.95. 

Clock Calendar Card. Features 
seconds, minutes, hours, day of week, 
date, month and year. Battery backup 
maintains time and date even when 
system is turned off - $99. 

Prom Blaster. Programs most 4K to 
64K bit 24 PIN EPROMs. Complete with 
personality modules and read /write 
software - $129. 

Prototype Card. 3.5 by 8 inch 
wire -wrap area holds over 85 -14 pin dips 
- $29.95. 

48K Additional Ram. 27 chips plug 
easily into master PC board - $75. 

HARDWARE 
64K Byte Hardware Print Spoolers. 

Internal spooler comes with parallel 
printer adapter. External version 
connects easily between computer and 
printer. Both buffer 32 pages of print 
output and are user programmable - 
$319. 

SOFTWARE 
Home Finance. Easy to use checkbook 

& budget manager - $34.95. 
Apparat Game Diskette. Includes 

blackjack, othello, matches and 
spiralgraph - $24.95. 

MONITORS 
Your choice of high quality and reliable 

Amdek 12" green or amber screens. 
Choose the V300 G/A for the color 
graphics card priced at just $170, or the 
V310 G for the monochrome card at lust 
$199. Both monitors are 18 Mhz BW and 
are anti -glare. 

Princeton graphics HX -12 RGB color 
monitor $695. Other Amdek and NEC 
monitors also available at big savings. 
Call for prices. 

PRINTERS 
A variety of the newest Epson, C. Itoh, 

Okidata and NEC printers available. Call 
for prices. 

To order any of the above products, 
write Apparat, Inc., 4401 S. Tamarac 
Parkway, Denver, Colorado 80257, 
303/741 -1778. Or to speed up your order, 
call us toll free at 

800/525-7674. =- 

ApparatInc. 
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S.D. Systems is proud to 
introduce DISC-LESSTM 
systems. Eliminate your 
system's dependence 
on disc- drives .. . 

REPLACES FLOPPY -DISC DRIVES 
TRANSPARENT TO OPERATING 
SYSTEM DISC COAAMANDS 

* -M'", MP-Ar, OASIS" COMPATIBLE 

A SYN1E{H [UMPAr, r 

S. D. SYSTEMS INC 
10111 MILLEt rOAD 
DALLAS. TEXAS /523B 

1214)3400303 
TEt E>«A29016 

NO MOVING PARTS, NO AUGNAAENT, 
NO MEDIA TO FAIL 
NETWORK READY 
FASTIIIIIIIII11111111111IIIIII 

Experience DISC- LESS:M 

The pleasure is all ours. 

1 

Y/ M, ha/All era re1111 MOM f4140 el Dwlw brvt Oo, rpv..w rM Tw, .I /na.. One 

r-s 
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Circle 372 on inquiry card. 

S -100 Boards from S. C. Digital 
mew.,. M.... 
1" ! 

t).L? 

FLOPPY DISK CONTROLLER 

features: Model FOCI 
Single or Double density, sides, in any combination of up 

to four 8'' or 5.25"' drives Digital phase locked loop. 
DMA data transfer with cross 64K boundaries, 24B 

address, DMA arbitation Monitor boot EPROM accomo- 
dating two different processors CPM Bios programs 

Senal port to 19 2K baud 

280B CPU BOARD 

features: Model Z80 CPU 
2, 4 or 6 mhz clock 22 bit Address by Memory 

Mapping in 16K blocks 2 or 4Kbyte EPROM not 

supplied( with Phantom generation Jump on Reset 
Provision to run two different CPU's on the same bus, such 
as forth coming 8086. 

NEW 256K DYNAMIC RAM 

features: Model 256KZ 
8 168 Data, 24B Address Parity bit per Byte 

Transparent refresh Unlimited DMA 180nsec. Access 
time Will run 8086, 8088, 68000 to 8mhz, Z80, Z8000 
to 6mhz without wait states. 

NEW 64K STATIC RAM 

features: Model 64KS 
8'166 Data 24B Address Disable in 2K increments 

180nsec Access Time with 64KB) from address on, runs 

8086. 68000 to 10mhz. Z80, 28000 to 8mhz without wait 
states Battery back up capable 

32K STATIC RAM 'Uniselect: 4' 

features: Model 32KUSM 
8 16 bit data, 16 24 bit address Bank Select by SW 

selectable port, bit in 32K block Battery backup (battery 
not supplied) with power -fail detect 'automatic Ram disable 

Complete EPROM (2116) capability with wait states (up 
to 3), phantom responding or generating 

All boards conform to IEEE696 /5100 specifications, fully 
socketed. screened legends, masks, Gold contacts Guaranteed 

One Full Year 

New Price Effective February 1, 1983 
Medal Pans with 
EDCI S425 Monitor EPROM 

2N CPU 5349 Memory Mapping 6mhz coca 

256KZ 5795 256101 Panty 

64K5 5425 64KB. CMOS 

32KUSM 5325 32KB CMOS 

32KUSM -N 5169 no rem no power fad 

3SPC 5259 3 enul. 1 patoIN cessane 

ZOO monta, 555 211 m EPROM sauce code 

All Boards come assembled and tested. 
Call for current and package deal prices 

Delivery is within 3 to 5 working days. MC. Visa or COD 

orders accepted (Add S6 for COO orders) Illinois residents 
add 5i /0% sales tax. 

O.E.M. 8 DEALER PRICING AVAILABLE 

S. C. DIGITAL 
P.O. Box 906 

1240 N. Highland Ave., Suite #4 
Aurora, Illinois 60507 

Phone: (312) 897 -7749 
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Characteristic 
Prestel -like 

Systems 
Telidon -like 

Systems Comment 

Video -display 
hardware 
dependence 

Image 
complexity 

Easily decoded 
by terminals 

Very much 

Poor 

Yes 

Requires No 
microprocessor 
terminal 

Works with No 
printers, 
plotters, etc. 

Memory No 
intensive 

Preserves No 
"conceptual" 
content 
information 

Can be extended No 
for years 

Sensitive to Less 
errors in the 
communication 
channel 

Cost Low 

Very little This is the main advantage of 
NAPLPS. It is not based on 
special circuits or 
architectures. 

Excellent There is no comparison. It 

would be like trying to 
compare 8 -mm home 
movies to 35 -mm theater 
films. 

No Prestel wins this one. 
Unfortunately, most things 
in life that are easy are 
not worth much. 

Yes Many thought this was an 
advantage and an objec- 
tive worth achieving. May- 
be they don't know how to 
program microprocessors. 

Yes While some were asking 
"Why ?," others were say- 
ing "Why not ?" 

Yes Prestel wins again. Now that 
16K bits are cheaper than 
4K, this hardly seems a 

victory. 
Yes Most are still trying to figure 

out what this means and 
why it is useful. 

Yes 

More 

This certainly can be dis- 
puted. Time will be the 
judge. 

A valid point but hardly an 
issue for a level -6 
protocol. 

The true bottom line in some 
people's books. But how 
much did a personal com- 
puter cost 10 years ago? 

Table 1: A comparison of two types of graphics encoding systems for use in videotex 
applications: Prestel -like systems and Telidon -like systems. NAPLPS is one of the 
latter. 

ment a system for one layer without 
regard to details of other layers. 
Because layering is an abstract and 
sometimes confusing topic, we will 
use a simple example of communica- 
tion between two people to illustrate 
the concept. 

As shown in figure 3 on page 212, 
when two people converse, their 
basic goal is to communicate ideas to 
each other with as much understand- 
ing as possible. We shall regard these 
ideas themselves as the first level or 
layer of communication. This level, 
which may be considered the highest 

or most abstract, will be called the 
conceptual level. 

In order for people to communicate 
these ideas, they must choose a 
language -say, English -as a set of 
rules for presenting the ideas. And 
with English come all the rules con- 
cerning grammar, sentence structure, 
and so on. We shall include English as 
part of a second level of communica- 
tion that we shall call the logical 
level. The ideas from the upper level 
would have to be expressed in this 
logical level before a transfer could 
take place between the two people. 
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Okidata MICROLINE 92 

Matiei 

$929.88 UPS DELIVERED 
160 characters per second, bi- directional, logic-seeking printhead action 

with 80 & 40 cps hi -res correspondance print modes 
9 x 9 matrix produces correspondance, 10, & 17 cpi with true descenders: 
double width & download option for character sets standard 
Subscripts, superscripts, underlining, backspace, & forms control 
Friction & pin feed paper handling takes up to 3 -part forms (8.5") 
Centronics parallel or RS -232C interfacing (specify) 

Microline 93 (136 columns) $929.88 

PRINTERS 
Anodes 
Anadex DP -9501A $14011.88 
Anadex DP -9620A 1111 400.5$ 

C. nob 
C. Itoh Prowriter 5499:58 
w /RS -232C 5110011188 
C. Itoh Prowriter 2 1117114.118 
w /RS-232C $7119.118 
C.Itoh F -10 Starwriter 40 cps 
Parallel or RS -232C 01488.88 
C.Itoh F -10 Printmaster, 55 cps 
Parallel or RS -232C .. $1799.88 
F -10 Tractor . $250.5$ 

Daisywriter 
Daisywriter 2000 $1088.88 
Daisywriter Tractor $149.88 
Daisywriter Cable $49.88 

Diablo 
Diablo 620 $i1269.88 
Diablo 630.. $1989.88 
Diablo 630 KSR $2864.88 

DMP -85 Printer . $4119.8$ 

Star Micronics 

Gemini 10 $419.88 

los 
IDS Prism 80 
above w /graphics 1189.58 
above x /sheetleed 1294.58 
above w/4 -color $1539.88 
IDS Prism 132 $1289.58 
above w /graphics $1339.88 

PRINTERS 
IDS Prism (cont) 
132 w /sheetfeed 51488.88 
above w/4 -color $1899.88 
IDS Microprism $879.88 

Okidata 
Microline 82A ...... $429.88 
82A Plug -n -Play (PC) $39.88 
80/82A Tractor $89.88 
82A Roll Paper Holder $49.88 
Microline 83A $889.88 
82A/83A Okigraph ROM $44.88 
Microline 84 w /graphics & tractor 
Parallel, 200 cps $1039.88 
RS-232C, 200 cps $1149.88 

NEC 
$1929.88 

NEC 3530 $1809.88 
NEC 3550 $2199.88 
3500 Tractor $239.88 

Lam? 
NEC PC-8023A. $509.88 

Qum. 
Oume Sprint 9/45 $2109.88 

Smith- Corona 
Smith Corona TP -1 $599.88 
Specify either 10 or 12 cpi, 
& parallel or RS -232C interface 

CALL FOR PRICES on Cannon, Cen- 
tronics, Datasouth, Epson. Mannes- 
mann Tally, Panasonic, Ricoh. Silver 
Reed, 8 others 

The Franklin ACE 1000 
An Apple- compatible Personal Computer 

FRANKLIN 
COMPUTER CORPORATION 

` 

The Franklin ACE 1000 includes 64K RAM, upper /lower case character set (40 
columns), hi-res graphics, numeric keypad, 8 peripheral slots. joystick /paddle con- 
nectors, and a built -in cooling fan. The Franklin ACE 1000 has full hardware/ 
software compatability with all existing Apple II` products. 

Our special package price includes The Franklin ACE 1000, one ACE 10 disk 
drive with a drive controller card, the P1-4 9" Amber Monitor, and ACE WRITER, a 
$100 word processing program. 

All for only $1529.64, UPS delivered. 

MONITORS 

USI Pi-3 (12 amber) 189.88 
USI Pi -4 (9" amber) $159.88 

Amdek 
Amdek 3106 (12" green) 199.88 
Amdek 310A 12" amber) 199.88 
Amdek Color II (Hi -res RGB) 789.88 
Amdek Color Ill (RGB) $479.88 

E lectrohome 
Electrohome 1 (RGB) $329.88 
Electrohome 2 (Hires RUM $579.88 
PC Cable $48.88 

N EC 
JB 1203 (RGB) $759.88 
JB1210 (Comp ) $384.88 

MODEMS 
DC Ha )/.s 
Hayes 300 Baud $234.88 
Hayes 1200 Baud $889.88 
Hayes Micromodem II $289.88 
above, w /software $319.85 

Novation 
Novation 103 SmartCat 
Novation 103/212 SmartCat 
Novation Apple Cat 300 
Novation 300-1200 Kit 
Novation Apple Cat 1200 
Novation Cat 
Novation D -Cat.. 
Novation J-Cat .. 

$224.88 
$509.98 
$334.88 
$324.88 
$579.88 
$1 59.88 
$1 89.88 
$139.58 

Multi -lane Junction B 1: $39.88 

Information & Orders 
(603)- 881 -9855 

Orders Only: (800)- 343 -0726 

No Hidden Charges 
FREE UPS shipping on all orders -No extra charge to use credit 
cards -All equipment shipped factory fresh with manufacturer's war- 
ranty -COD orders accepted ($10 fee added) -No purchase orders 
accepted -No foreign or APO orders accepted- Minimum $50 per 
order -This ad prepared in December: prices are subject to change. 

APPLE HARDWARE 
PKASO Smart Interfaces 
For Apple /Franklin centronics parallel 
output. Specify C.Itoh Centronics, 
Epson. IDS. NEC or Okidata printers. 
PKASO card & cable $139.88 
IDS Color card 8 cable $189.88 
Parallel Card w /cable 880.58 

Corona Data Systems 
5mB Hard Disk $2049.88 
10mB Hard Disk $2459.68 

Microsoft 
Premium Package -A 18K RAMCard, 
Z80 SoftCard. Vides VideoTerm 
w /soft video switch, & CP /M 
Users Guide $499.99 
Z80 SoftCard 5239.5$ 
16K RAMcard $159.88 

Mountain Computer 
5mB Hard Disk 52354.5$ 
10mB Hard Disk 2829.85 
Card Reader 1358.8$ 
CPS MultiFunction 155.5$ 
A/D -D /A Convertor 304.88 
RAMplus+ 16K 155.58 
RAMplus + 32K 179.58 
ROMplus + $135.58 
ROMwriter Card $1114.5411 
SuperTalker 111174.54 

Orange Micro 
Grappler + $149.58 
Practical Peripherals 
16K Microbuffer II 11219.58 
32K Microbuffer 11 11249.8$ 

Rana Systems 
Elite 1 Disk Drive 299.99 
Elite 2 Disk Drive 88 
Elite 3 Disk Drive 9.88 
Disk Controller 109.88 

Saturn Systems 
32K RAM Board $199.88 
64K RAM Board $344.88 
128K RAM Board $484.88 

55M 
AIO Multi -Function Card $199.85 

Videx 
VideoTerm `239.85 
VideTerm Combo $289.58 
Enhancer II $114.85 

Vista 
A -800 Disk Controller 
for 8" disks `399.88 
Vision 80 Card $260.58 

HIGH TECHNOLOGY AT AFFORDABLE PRICES 

.THE BOTTOM LINE 
MILFORD NH 03055 -0423 
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LAYERED PROTOCOLS 

HUMAN COMMUNICATION 

CONCEPTUAL 
LEVEL 

IDEAS 

ENGLISH FRENCH 

IDEAS 

( 
ENGLISH LOGICAL 

LEVEL 
FRENCH 

PHYSICAL 
LEVEL 

SPOKEN WRITTEN SUNG 

MOUTH EARS 

AIR MOVEMENT 

READ HEARD 

Figure 3: A diagram showing how communication can be divided into a series of layered 
protocols. Here, the example of communication is a simple conversation in English be- 
tween two people. The conceptual level comprises the actual ideas to be communicated. 
The logical level comprises the language in which the ideas are to be expressed. The 
physical level comprises the physical phenomena that are used to convey the English 
words. In the case of speech, this involves movements of the mouth, air, and the 
listener's eardrums. 

LAYERED PROTOCOLS 

HUMAN COMMUNICATION 

CONCEPTUAL 
LEVEL 

IDEAS 

ENGLISH FRENCH 

SPOKEN WRITTEN SUNG 

MOUTH 

AIR MOVEMENTS 

IDEAS 

ENGLISH FRENCH LOGICAL 
LEVEL 

PHYSICAL 
LEVEL 

TELEPHONE 

READ HEARD 

EARS 

1 
AIR MOVEMENTS 

Figure 4: If the conversation in figure 3 were conducted over a telephone, we could in- 

terpret this as a change of the physical layer. The advantage of layered protocols is that 
one layer can be changed without affecting the other layers. Although the physical level 
here has been changed, the logical level- English -is unaffected. 
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Once English is chosen, a mecha- 
nism is needed to physically transfer 
the logical representations of the con- 
ceptual ideas from one person to 
another. This will be done on the 
physical level. In human communica- 
tion, several choices exist. The most 
obvious is speech. When we speak, a 
set of physical tools is used. The 
English constructs from the logical 
level are converted to movements of 
the diaphragm, tongue, and mouth, 
which result in the movement of air. 
The vibrating air is detected by the 
other person's ears (if she is listening) 
and is transferred into bone and mus- 
cle movements. The second person 
must decode these movements, re- 
create the English, and conceptualize 
the idea. 

This example can also be used to il- 
lustrate why layering is useful in pre- 
venting complete system redesign 
when changes are made. It can even 
be used to show how standard layers 
can be mixed and matched as the 
needs of a system change. 

Suppose that the two people are 
separated by a large distance and that 
a telephone must be used so that they 
can talk to one another. The lowest 
level (the physical level) is the only 
area affected. As shown in figure 4, 
the telephone and the telephone net- 
work are used to transport the sounds 
from one location to another. The 
logical English constructs can remain 
the same and the ideas can be com- 
municated. 

If French or German is substituted 
at the logic level, no changes need 
to be made to the physical level. The 
conceptual level may or may not be 
affected, depending on how adept the 
languages are in representing certain 
ideas. For example, when learning a 

second language, one usually runs 
into the case where an instructor 
says, "That idea really can't be 
translated into this language." 

As mentioned before, layering is 

done to prevent expensive system 
redesign when parts of a complex 
communication system are changed. 
Imagine how inconvenient it would 
have been if everyone had had to 
learn a new language when the 
telephone was invented. Or imagine 
how expensive it would be if a dif- 

www.americanradiohistory.com

www.americanradiohistory.com


GREAT NEWS FOR EVERYONE WITH A 
PERSONAL COMPUTER! A NEW BREED 

OF PRINTER, PURRRFECTLY PRICED. 
I 60 CPS Advanced, 

Multifunction Printing 
For Under $700. 

When advertising. TV and film peo- 
ple need a puma to pose or a lion on 
location, they call the Dawn Animal 
Agency. Daily. Dawn sends their ex- 
otic animals from coast to coast. And 
they generate a jungle of data in the 
process. Like so many growing busi- 
nesses, they need to mate a personal 
computer to a printer that will keep 
pace with business demands. But 
won't take a huge bite from the 
budget. 

Okidata's new multifuction Micro - 
line IMO 92 printer is just the animal. It 
prints high resolution, correspon- 
dence quality text that's a match for 
any daisywheel's at 40 cps. Graphics 
and emphasized and enhanced print- 
ing at 80 cps. And bidirectional. data 
processing with short line seeking 
logic at 160 cps. Add an alternate, 
downline loadable character set, and 
you've got one heck of a printer. And 
there's an ML 93, too, that adds wide - 
column printing to the picture. 

Both of our new high performers 
have no duty cycle limitations and 
feature the Okidata, 9 -pin print head 

that's guaranteed for one full year. But 
the really great news about each is 

price: $699 suggested retail for the 
ML 92: $ 1 249 for its big brother. 
Absolutely purrrfect. 

For more great news about the ML 
92, 93 and all the Okidata printers. 
see your computer dealer or call 
1- 800- OKIDATA. In NI, 609 -235- 
2600. Okidata. Mt. Laurel. NI 08054. 

OKJDATA 
A subsidiary of Oki Electric Industry Company Ltd. 

All Okidata printers are compatible with Apple, IBM, Radio Shack, Osborne and just about every other personal computer. 
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ferent telephone system were needed 
to speak different foreign languages. 

Data -communication systems have 
likewise been divided into various 
layers. A seven -level model promoted 
by the International Organization for 
Standardization (ISO) is typically 
used. A complete description of the 
model is beyond the scope of this arti- 
cle. In general terms, however, this 
seven -layer model, like our simple ex- 
ample, runs from the more abstract 
layers at the top (level 7) to the 
physical layers at the bottom (level 
1). Most of the work in standardizing 
data -communication protocols has 
heretofore been done at the lower, 
physical levels. 

NAPLPS is a standard for the sixth 
level, commonly called the presenta- 
tion level, of the seven -level model. 
In our example of human communi- 
cation, NAPLPS is similar to the 
logical (English, French, and German) 
level. NAPLPS has been designed to 
allow a large variety of information 
to be encoded in a manner that pre- 
serves the conceptual content of the 

information. NAPLPS codes can be 
physically transported between com- 
puter systems via modems and data 
links, floppy disks, magnetic tapes, 
and other common mechanisms. 

Code -Extension Techniques 
The coding of NAPLPS begins with 

bits and bytes. The 8 -bit byte can be 
used to represent 256 unique patterns 
or code points. At first glance, the 
256 codes might seem to be a large 

In NAPLPS, 96 -code 
sets can be swapped In 

and out of a large 
256 -code table. 

enough set, especially if only letters, 
digits, and control information must 
be encoded. But in order to encode 
graphics coordinates, colors, graphics 
drawing commands, and advanced 
control information, more than 256 
codes are needed. The obvious solu- 
tion is to group bytes together se- 

er 
$999 

LiDist. by BdI E, HowdJi 

800 368-3417 
APPLE PARTS PRINTERS SYSTEMS 

Disk isk II & Controller 450 
Quentin Drives 299 
Premium Pack 499 
BMC Monitor 91 

Hays Apple Modem 289 
Pascal 199 
Visicalc 189 
Logo 99 
Master Type 28 
Wizardry 38 

NEC 3510 1399 
NEC 7710 2338 
Diablo 630 1799 
Okidata 82A 439 
Okidata 83A 689 
Strobe 699 

Kay Pro II 1775 
Micro Decision 1149 
Ace 1000 Call 

IN STORE ONLY 

avpv 
**Q `1,0 ` Cj 

G SDP 
O 11)\S\ Q 
P\'4' 

MODEMStter 

Hayes 1200 Baud . . 549 
Ventel MD2124 849 
Ventel MD212 -E 569 
Cat 1200 212A 588 

T H E Computer warning Tree 
It 6 ,. 

Government Sales + '' ! 7023 Little River Tnpk. 
Call 703. 750.2632 v. v V Annandale, VA 22003 
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quentially to form an extremely large 
set of commands. This is similar to 
what occurs in English where the 26 
letters of the alphabet are grouped to 
form words. 

Grouping of bytes is commonly 
called code extension. Many code - 
extension techniques use the ASCII 
Escape character (ESC, hexadecimal 
1B, decimal 27) as an indicator that 
the next character has a special mean- 
ing. Many times, the next character 
indicates that more characters follow. 
(An example of this type of code ex- 
tension is the typical multicharacter 
Escape sequence for the cursor -posi- 
tioning sequence supported by many 
terminals.) 

This approach to code extension is 
fine for a small number of extensions, 
but tends to become a hodgepodge of 
inconsistent code sequences when a 
large number of extensions are de- 
fined. 

NAPLPS has been designed with an 
extremely general code -extension 
structure that is independent of the 
specific "meanings" of the codes, and 
is based on an ISO recommendation 
(ISO 2022.2). 

Keep in mind that up to this point 
we have been talking about codes as 
8 -bit binary numbers in the decimal 
range 0 to 255. No meaning has been 
placed on the codes. Because of the 
widespread use of ASCII, many peo- 
ple assume that a capital "C" must 
always be coded as a decimal 67, as it 
is in ASCII. The assumption is also 
made that the value 67 cannot be used 
to code anything but capital Cs. In 
order to fully understand NAPLPS, 
you must first realize that the rela- 
tionship that exists between the 
capital C and 67 is by convention and 
not due to some physical limitation of 
computers or an act of God. Further- 
more, you must realize that the 
decimal value 67 (or any code) can be 
given other meanings in other con- 
texts as long as an indication is given 
as to which context is currently in 
effect. 

The basic strategy underlying code 
extension in NAPLPS is to take a 
large table of codes (128 or 256) and 
divide it into smaller sets of codes 
that can be "swapped" in and out of 
the large table. The small code sets 
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WHICH OF THESE DISPLAYS WERE GENERATED 
BY A PERSONAL COMPUTER? 

performed routines are already part 
of aScope's software. But more im- 
portantly, the system's architecture is 
designed to accommodate consider- 
able user modification via co- 
resident BASIC or assembly language 
programs. (One example: the user - 
defined program to plot the ampli- 
tude response of an active filter 
shown in display 1 above.) 

a Scope will average waveforms. 
Store waveforms on disk in binary or 
text files. Store instrument settings 
for automated setup. Or load and 
display a reference waveform from 
disk (display 3 above). 

aScope also delivers waveform 
voltage readings utilizing a cursor - 
controlled digital voltmeter 
(display 2). And generates 
hard copy via an Epson 
MX-8OTM or Silentype® 
printer. 

Space permitting, 
we'd goon about aScope's 
menu driven single keystroke com- 
mands (display 4), its sub -menus with 
complete prompting and so forth. But 
frankly, we suspect you're probably 
as intrigued as you could be on the 
basis of one ad. 

So here's how to find out more. 
Call 800 -547 -4445. This will pro- 
vide you with the name of the aScope 
representative or authorized com- 

Every single one of them. And 
not just generated, either. The instru- 
ment settings were configured, 
signals acquired, and analysis per- 
formed via a personal computer, 
also. An Apple I Ix; to be specific. 
Equipped with Disk Il®, 48K mem- 
ory, DOS 3.3 and a remarkable, 
make that revolutionary, engineering 
breakthrough known as the Model 
85 aScopeTM. Remarkable because 
aScope transforms any computer 
i n the Apple I I series into a dual chan- 
nel, DC to 50 MHz repetitive signal 
bandwidth (25 KHz real time sam- 
pling rate), fully programmable, 
digital memory oscilloscope. Revolu- 
tionary because it does all this for 
less than $1,000. 

The way we achieved this cost re- 
duction was by not following the path 
of conventional instrument archi- 
tecture, combining a stand -alone 
programmable oscilloscope with a 

general purpose computer controller. 
Instead, we integrated. Making 
aScope a peripheral. Supplying only 
what was needed to make the per- 
sonal computera high performance 
instrument. 

Result? An oscilloscope system 
that allows you to configure a setup, 
define the analysis you desire and 
produce an end result display in the 
most useful format. Many frequently 

puter dealer in your area, as well as 
an opportunity to invest $10 in our 
comprehensive aScope demonstra- 
tion disk. 

The Model 85 aScope. We admit, 
the performance it delivers for the 
price is so remarkable, it may initially 
strike you as unbelievable. But then, 
when you think about all the break- 
through products this industry has 
seen over the last decade, sounding 
unbelievable at first is almost a 

tradition. 

d+a 

NORTHWEST 
INSTRUMENT 
SYSTEMS, INC. 

P.O. Box 1309, 
Beaverton, Oregon 97075 

800- 547 -4445 
(503) 297 -1434 

Apple I I s, Disk I Is, and Silentypes are registered trademarks of Apple Computers, Inc. Epson MX- 8OT'is a trademark of Epson America, Inc. 
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1 
16 

16 

256-CODE TABLE 

(a) 

Figure 5: With an 8 -bit code, 256 combinations are possible. These can be represented 

on a 16 by 16 table (a). For convenience, this large table can be divided into two 

128 -code tables (b). Each of these 128 -code tables can then be further subdivided into a 

32 -code table and a 96 -code table (c). 

8-+-8- 

(32 CODES) 

2 6 2 6 

128 
CODES 

128 
CODES 

GL. 

96 
CODES 

GR 

96 
CODES 

Co CI 
(32 CODES) 

(b) 
(c) 

can include codes with similar charac- 

teristics. The sets can have standard 

names, and a standard mechanism 

can be established to control the 

swapping. New sets can be added as 

long as a unique name is chosen. 

Because a standard mechanism would 

already be in place to handle the 

swapping, the new code set could be 

added without affecting other sets. 

Up to now, we have been talking 

mainly about an 8 -bit code. Actually, 

two code -extension techniques are 

supported in NAPLPS: 7 -bit and 

8 -bit. The 7 -bit extension technique is 

used in systems where only 7 data bits 

can be passed through the lower, 

physical levels of communication 
(levels 1 through 5). The eighth bit is 

often reserved for parity so that er- 

rors can be detected. In a seven -level 

system, error control is usually per- 

formed at level 2. Because NAPLPS is 

a level -6 protocol, the error -control 

bits have already been handled prior 

to the data's reaching level 6. 

The 8 -bit code -extension technique 

is used when all 8 data bits are avail- 

able for NAPLPS information. This is 

the method that is used in systems 

where the low -level protocols can 

support 8 bits. It will also be used 

when files containing NAPLPS are 

exchanged between users via disks 

and tapes. Because of the eventual 

widespread use of the 8 -bit code - 

extension technique, it is the one that 

will be described in this article. 
With 8 data bits, the 256 codes or 

patterns can be grouped in the form 

of a table with 16 rows and 16 col- 

umns (16 X 16 = 256), as shown in 

figure 5a. 
The 16 by 16 table can be divided 

into two sets of 128 codes, as shown 

in figure 5b. These two sets can each 

be partitioned into sets of 32 and 96 

codes (32 + 96 = 128), as shown in 

figure 5c. The 32 codes will occupy 

two columns of the original 16 by 16 

Introductory 
Price $ 1095. 
plus tax and shipping 

SEND FOR 
FREE 

BROCHURE 
Identify your model. 

A solid state 
disk emulator for your 
APPLE', TRS80", S100, 

or SS50 computer 
A FAST mass storage device. Speeds up 

any program requiring disk access. 

No head seek time, no motor startup time, 

no moving parts. 
Standard 256K bytes of storage expandable 

to 1 megabyte. 
Independent regulated power supply. 

Automatic power failure detect and battery 

backup. 
Hardware error detection and write protect. 

Only 4 bytes -ports of address I/O space used 

Hardware optimized for block transfers 

and access. 
Drivers, diagnostics, and utilities software 

provided. 

PION, INC. Tel. (617)648-1717 

74 Appleton St., Arlington, MA 02174 
Trade Mark Apple **Trade Mark Tandy Corp. 
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a message 
to our subscribers 

From time to time we make the BYTE subscriber list 

available to other companies who wish to send our 

subscribers promotional material about their products. We 

take great care to screen these companies, choosing only 

those who are reputable, and whose products, services or 

information we feel would be of interest to you. Direct 

mail is an efficient medium for presenting the latest personal 

computer goods and services to our subscribers. 

Many BYTE subscribers appreciate this controlled use of 

our mailing list, and look forward to finding information of 

interest to them in the mail. Used are our subscribers' 

names and addresses only (no other information we may 

have is ever given). 

While we believe the distribution of this information is of 

benefit to our subscribers, we firmly respect the wishes of 

any subscriber who does not want to receive such 

promotional literature. Should you wish to restrict the use 

of your name, simply send your request to the following 

address. 
BYTE Publications Inc 

Attn: Circulation Department 
70 Main St 

Peterborough NH 
03458 
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THE AIR FORCE HAD TO BUY 8,000 
100MHz SCOPES TO GET A BElIER PRICE! 

ultra sensitive vertical 
sensitivity: Scale 'actors 
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Eight -trace display: 
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You don't have to be Uncle Sam to get a great scope for a 

great price! The Air Force will pay $1,359.00 each for their 
general purpose, 100 MHz oscilloscopes, at the contractual 
rate of 275 units per month over 18 months with options for 
3.000 more. This B.K Precision 1500 is not lust another 
general purpose scope, but a dual -time base, quad -channel, 
eight- trace. ultra -high performance 100 MHz scope at only 

$1495.00 each - period' 

What truly separates the 1500 from the rest of the pack is it's 
unique ability to display four digital signals and not related in 

frequency simultaneously. If desired, a delayed portion of 

each waveform can be displayed providing eight traces. 

Another key feature of the 1500 is dual time base operation. 
This feature allows for independent operation of the A Sweep 
and B Sweep circuits. In this mode of operation, the A Sweep 
is operated by A Trigger Section and the B Sweep is operated 
by the B Trigger Section. Dual time base operation allows the 
1500 to act like two 100MHz oscilloscopes and to display 
signals unrelated in time with their own independent trigger 
sections. 

The 1500 offers all the capabilities you might demand from a 

lab grade oscilloscope. Capabilities such as the increasingly 
popular feature of trigger view is not only provided on the A 

Channel but the B Channel as well. Other features include 
selectable 1 Mil or 5012 inputs which prevent high 
frequency impedance mismatches that can cause serious 
measurement errors. When working with low frequencies, the 
20 MHz bandwidth filter eliminates high frequency noise. 

Function switching on the 1500 is performed by touch 
sensitive lighted pushbuttons with electronic switching logic 
with non volatile RAM. This unique design increases user 
convenience and reliability by eliminating a significant 
amount of mechanical switching and cabling. 

The 1500 employs a high efficency switching power supply 
to deliver cool regulated power for long trouble -free perform- 
ance, at the lowest weight - only 16.5 lbs. for the entire 
scope. 

Other refinements include a 6" drag. 8 x 10 cm illuminated 
graticule high -brightness domed mesh 16 KV rectangular 
CRT, beam finder button, LED UNCAL indicators, single 
sweep operation, variable holdoff as well as alternate or chop 
operation with two selectable chop frequencies Probe 

calibrator for both current and voltage probes. CHI and CH2 

gating pulses are provided for interfacing with external 
equipment. Also provided is a CH 1 5012 output for driving an 

external counter preventing the need for an external "T' 
adapter and the associated impedance mismatch problems it 
causes. The output may also be cascaded into CH2 providing 
500 uV sensitivity at 100MHz. 

B8 K Precision backs the 1500 with a one year warranty and 
has nation wide service available. 

OR CLIP AND MAIL THE ATTACHED COUPON 

The cost? Remarkably reasonable, especially when you 
compare it to the other leading 60MHz or 100MHz Dual 
Trace oscilloscopes. This price breakthrough is made pos- 
sible by PRIORITY ONE ELECTRONICS unequalled 
buying power As the largest distributor of high performance 
oscilloscopes, we were able to place the largest order for 
scopes in B&K's history. We were able to obtain special 
pricing that allows us to pass on to you a 

$755.00 savings, while the supply lasts. 

51495.00 
BNBKP1500 

(Su plied with 2 X 10 Probes) 
ORDER TOLL FREE: (800) 423 -5922 
CA, AK HI, CALL: (213) 709 -5111 

Circle 341 on Inquiry card. 

YES! I WANT TO TAKE ADVANTAGE OF THIS SUPER OSCILLOSCOPE VALUE! 
Enclosed is my Personal crtedr or Money order 

Charge my VISA or Master Card - Number Exp / 

NAME ouetNy Nodal Prko TOTAL 

1111118P1500 100MHz Oscilloscope $1405.00 ION Credit Cardi 

IINPLC100 Snap -on front panel cover 825.00 COMPANY 
ONPLC150 Vinyl case for probes 552.10 

Shipping & Handling: $ 15.00 (tor each Scope/ STREET 

CITY STATA ZIP Calif. residents add 61/296 Sales Tax 
TOTAL 

TELEPHONE NO 

PRlOR/TY ELECTRONICS c 9161 Deefng Ave,Chots,tiorfhCA 913115887 
t 
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SYSCOM SYSTEMS 
New Apple 
Compatable." f 

System ;$799.00 } 
ACCESSORIES r 

279 Hayes 
89 Soo per Spool 

299 by Microsoft 
Videoterm (80 

349 
349 Theßnp Ir 
49 RGB b ec 

We Have An Ace Up Our 
Sleeve For You! 

Call For Sale Price Now! 

T 
Runs 

65 

olum 

"SA TV ALL FOR CATALOG! 

ay 
Slots 

PC-8001. n....:.Q á+ßlm_Dúa1 s ives 699 

The W ff oKor129 
PC-801 

/31101:17-PC 6000 
Nevi For '83 ALL. 

V 
PFS Graph 89 
Desktop Plan 184 
Wall Streeter by M. L. 219 

CP /M ® SOFTWARE 
Basic Interpreter 'T. CALL 
Basic Compiler by MS289 
Cobol -80 by Microsoft539 
Fortran -80 by Microsott146 
Wflsd Star 319 

Merge 159 
I Star 159 

tar 189 
99 

212 
I by Ashton- tate494 
Peachtree... CALL 
Peachtree... CALL 
alc CALL 

e 239 
109 
139 
29 
27 
27 

Fourth Drive .Lt., 
Fourth Controller P er (16K) 2 
Rana Elite One Z 8 b M sot 229 
Rana Controller col) 244 
Micro Sci A -2 EPS Keyboard 319 
Micro Sci A -40 p Plus 119 
Trackball By T.O by E trohome 219 
3" Drives by Amdk 749 Parallel Card (E' able) 69 
New Vista Products...Call! Z -Card by ALS 139 
Versa Card 169 TheCP /M Card By ALS 329 
16K Ram (2yr WNTY) 59 Synrglzr Sy ALS .... 529 
Softaard Plus SyMS 489 Joystick by TG 46 
A10 II 189 In Line Butler 229 
.-CM Sy Nov 124 Disk Emulator (2941,3 689 
CPS Multi- FuncbyMtn169 Appl -Card SMZ 429 
Micro Modem II* 278 Expan Chassis by Mtn 539 
Smart Modem 219 Winchester Hard Disk CALL 

APPLE IS A REGISTERED TRADEMARK 

SPECIAL NOTICE! 
Our buyers were at the Comdex Show 

at the time this ad was due .... 
Call us for new product announcements! 

COLUMBIA 
The Columbia MPC is IBM® P/C 
Hardware & Software Compatable. 
The Price? Non - Comparable! 
Save Hundreds and Call 

OPIR;04011110;11.44.1 

1t;LU 
. CP/ wrs.. .?, 

Perfect /P Perfgçtl.alo 
Perfect Filer - ect Speller 

C:: commodore 
All New 64 & Vic Catalo 

Dataset * 64 
Disk Drive 469 ' ' ^% . 

- _ 
Graphic Printer * . 319..," 
8K Mem. Expander . ` 
16K Mem. Expander 79w V 
24K Mem. Expander 13 
RS232 Card 39 
IEEE -488 Card 6 
Super Expander 49 
Programmers Aid Cart 44 
VicMon 43 
Pro. Ref. Guide 14 
Joystick * 8 
3 Slot Expander 29 
Modem* 95 
Centronics Cable 69 

fq--V 
,.. a.; etreraati= maoacloorarsebasoes 

ON- 

gand 99 
Afron Chassis 198 
40/80 Col. w /16K 229 
40/80 Col. w /64K 319 
Wico Joystick Delux 37* 
Wico Trackball 59* 
AudioNideo Cable.. 14 

ATARI CARTRIDGE 
.Free! ADAPTER! 

Use Cartridges For Atari 
400/800 On Your Vic 

On Sale $79.00 
APPLE LOADER! 

FOR C -64 
CARTRIDGES 

Choplifler 34 
Trashman 33 
Hesmon 36 
Vic Fourth 49 

SOFTWARE 
Screen Writer II . 103 
Magic Window 69 
SuperText II by M 
BPI SOFTWAR 
Exec Secretary 
Pro. Easy _Writ 
Letter PR FT. w/ 
WORD HAN 
General Man 
Visicalc by Visi 
PFS by Soft Pu 
Visifile by Visic 
VisitrdNisipltbyVi 
PFS Report 
DB Master 

rer '82 
e Analyzer. 

ricks 
raphix 

164 Special Effects 
CALL FOR CATALOG! 

CP /M is a Registered Trademark 

IMIBMIBMIBMIBMIBMI! 
AST QUADRAM 

Combo Plus 64K .. 439 Quadboard II 64K....459 
Combo Plus128K... 599 Quadboard ll256K ... 739 
Combo Plus 192 K .. 769 Quad 512 +64K 399 
ComboPlus256K .. 939 Ouad5t2 +512K...1099 

QUALITY COMP. Quadscreen 14 
Quadcolor I.... 

Big 41111/1 Q9 Ouadcolor III 1 

Alb 
5 M Hard 
64 
92 

ern 
em. Ex 

256 m E 

'YAM 
9 

6g X 
Baby Blue .,..;. 489 

599 Baby Blue r ,.. 879 

Wm' ñilsOFTWARE 
YEISSIM (256285 Pro Crtt369 

r tar 49 The t- amurer.... 36ót9í 

Mail Merge 88 CP /M -66 Digital... 279 
Peachtree Pkgs CALL Basic -80 by MSoft... 297 
Volks Writer 129 Fortran -80 by MSoft 419 
Super Calc 21 7 M /Sort by MSoft ... 159 
Easy Writer lI 239 Easy by Denver 543 
Home Acct. Plus.... 109 Mathemagic by ISM 69 
CP /M -86 by Cmpview 299 Logon by Ferox 129 
Vedit by Cmpview... 129 Fastscreen by Cu 73 

CALL FOR CATALOG! 

FAI /rN 
Z-89-81 48 
Z-90-82 64 

Z-100 All In r e 
Z -100 Low P . Qj2.-1 

r :rochure 

2195 
2369 

SALE! 
CALL 

$89.00 
TAPES 

Hesplot 17 
Totl Text 1.5 28 
Toll Lable 1.0 17 
Munchieman 10 

The Pr 
Eagle II. 
Eagle Ill . 

Eagle IV . 

File 10 
New! Ea 

Free Brochure 

2495 
3199 
4699 
2450 

i 
800 48K 5691 TERMINALS 

TELEVIDEO 400 16K ... CALL 

ew Atari Products For 483! 
410 Recorder -7 The =ookkee ... .194 
810 Disk Drive 439 The EntertaTn 69 
825 Printer ...639 . The Educator 124 
830 Mo em. ..4 ' - 439 The Programm . 56 
850 Intdrface 159 The Commun =' i . - r 34 
Full -VI 8 33 ,w 
48Kbylnte x..111.. ,.. 7 
32K b(r M i c rotek 7 
16K by Mlcrote.R : -> __ 
Epson 'Cable - -- 

CA 

TO ORDER: Phone orders invited using Visa, Mastercard. 
American Express. or bank wire transfers. Visa, MC. and 
American Express service charge of 2 %. Mail orders may 
send charge card number (inc lude expiration date). cashiers 
check, money order. or personal check (allow 10 business 
days for personal or comps ny checks to clear). Please add 
3% ($5.00 minimum) for UPS shipping, handling. and 
insurance. COD's minimum $250.00 with $25.00 
deposit. All equipment is in factory cartons with manufac- 
turer warranty. Opened products not returnable. Restocking 

TV1910 
TVI 910 Plu .; 
TM 912 

MONITORS 

NEC 
JB 1260 12" Green 

1201 12" Colo 
B IHi-Res) 

AMDEK 
Viewpoint A -1 

Viewpoint A -2. 
Viewpoint /60 . 

eo 3 
Color I 

749 Color II 

CALL FOR COMPLETE CATALOG 

PRINTERS 

ATA - V' 314 
Color i 419 

1019 .,. , 
, j H 

300 \ 439 
309 y* 689 
729 F- r (Par) 1789 
ITS FREE' 

fee for returned merchandise Equipment subject to price 
change and availability. Retail prices differ from mail order 
prices. WE SHIP THE SAME DAY ON MOST ORDERS' 
340.00 min purchase 'With prepaid cash orders 
'Exclude certain printers 8 monitors & foreign orders. 
Calif. residents add 6% State Tax. 
For APO and FPO -add 10 %325.00 min. forpostage.Calil. 
residents add 6% Sales Tax). Include phone number. credit 
cards not accepted. 
Foreign Orders- include 3% handling, shipped air freight 
collect credit cards not accepted. Circle 111 on Inquiry ca 

EMI 

Fr- 
wse ¡ 

COMPUTER 
SPECIALTIES 
(619) 579 -0330 

MAIL T0:1251 BROADWAY 
EL CAJON, CA. 92021 

1 
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Apple Disk 
Special 22 95 
IOur choice of BASF, Verbatim, Scotch or MEMOREX) 

Buy in quantity and save! 
1049 Boxes, Deduct 10% 
50 -99 Boxes, Deduct 15% 

All mini's have hubrings except 96TP1 
5 %. "Single Side, Single /Double Density 

MAXELL 
MD1 

29 95 MH1-10 
MH1-16 

SCOTCH 
744D4 26 744D10 

.74413-16 

MEMOREX 
3481 
3483 
3493 

VERBATIM 
M0525-01 
MD525 -10 28 95 

26.95 

MD525 -16 

5%. "Double Side, Double Density 
MAXELL 

MD2 
MH2 -10 42 95 MH2 -16 

SCOTCH 
745 -0 
745-10 37 95 
745 -16 

MEMOREX 
3491 
3492 
3495 

VERBATIM 
MD 550 -01 
MD55010 42 95 
MD550 -16 

34.95 

5% "Single Side, 96TP1 
MAXELL I MEMOREX 

3504 34.66 
VERBATIM 

M D 577 -01 39.°6 

MD1 -DD 38,"' 
SCOTCH 

746 -0 36." 
5'/. "Double Side, 96TP1 

MAXELL MEMOREX 
MD2 -DD 48,6 13501 s 

SCOTCH VERBATIM 
747 -0 50,96 MD557 -01 50, 

8 "Single Side, Single Density 
MAXELL MEMOREX 

FD1 
FH1 

Al 41 I. 95 3062 
3015 

SCOTCH 3066 
VERBATIM 

F90 D34 5.95 
8 "Single Density, Reversible 

SCOTCH MEMOREX 
74012 44."11729 45,°6 

8 "Single Side, Double Density 

740 -0 27 95 

24." 

FD1 
FH1 

MAXELL 

41.95 
SCOTCH 

741 -0 34.95 

MEMOREX 
3090 3295 
3091 J 

VERBATIM 
FD34 
8000 41." 

8 "Double Side, Double Density 
MAXELL 

FD2 48.95 
FH2 ef0 

SCOTCH 
743 44.9514013014 

MEMOREX 
3102 38.85 

VERBATIM 

49." 
5'/. "and 8 "Head Cleaners 

SCOTCH 20.óf 
VERBATIM Kit, 8.e6 10 Disks, 15.96 

We are a leading supplier of Microcomputer 
Systems, Terminals, Printers. Software and 
Modems 

Atl prices. F.0 B. shipping point subject to change. 
All offers subject to withdrew! without notice Adver 
hoed prices reflect e 2% cash discount lorder prepaid 
prior to shipment, C O O . credit card orders. 2% higher 

® Mini 4It Micro Mart, Inc. 
Box 2991 B Syracuse, N.Y. 13220 

315- 422 -2056 
TWX 710 -541 -0431 

WRITE FOR FREE CATALOG 

DEFAULT CO 

DESIGNATION AND 
INVOCATION OF 
C- SET 

IN -USE 
TABLE 

INVOCATION OF 
GRAPHICS SETS 

DESIGNATION OF 
G- SETS 

CO SET 

CO 

(DEFAULT 
GO) 

GL 

DEFAULT Cl 

ESC, 
2/2, 

CI 

z 
Cl SET 

SI 

GO 

(DEFAULT 
PRIM SET) 

G -SET 
REPERTORY 

SO 
ESC, 6/14 

ESC, 
6/11 

G1 

( DEFAULT 
POI 

ESC, 2/9, (F) 
ESC, 2/13,(F) 

ESC, 2/8, (F) 
ESC, 2 /12,(F) 

ESC, 

SS2 
6/15 

(DEFAULT 
G 1) 

GR 

ESC,- 
6/12 ESC, 

SS3 

(D 

6/13 

(DEFAULT 
SUP SET) 

ESC, 2 /10,(F) 
ESC, 2/14, (F) 

DRCS 

MACRO SET 

MOSAIC SET 

1 

POI SET 

SUP 
CHAR SET 

PRIMARY 
CHAR SET 

G3 

(DEFAULT 
MOSAIC) 

ESC, 2/11,(F) 
ESC, 2/15,(F) 

_r 

7 /Il 
7/10 

7/13 

5/7 
7/12 

4/2 

(F) CHARACTERS 

Figure 6: A diagram showing the NAPLPS code -extension technique in an 8 -bit environ- 
ment. By swapping various 96- character graphics sets into and out of the graphics areas 
of the "in use" table, we can access a large number of characters or commands. Four 
graphics sets (or G -sets) are selected from the G -set repertory and placed in designated 
sets (GO through G3). Then, two of these designated sets are placed in the graphics areas 
(GR and GL) of the 256 -code "in use" table. Various code sequences (e.g., ESC 6/14) or 
control codes (e.g., SI) are used to swap the G -sets. The notation "6/14" represents the 
number 6E in hexadecimal. "(F) "" refers to a single -code name of a particular G -set. 

table; the 96 -code set will require six 
columns. 

As you can see, the large 256 -char- 
acter table has now been divided into 
four smaller regions. These regions 
(or sets) allow us to group codes of 
similar use into tables of manageable 
size. The two small tables are called 
control sets or C -sets; the two large 
tables, graphics sets or G -sets. 

As we mentioned before, a mecha- 
nism has been designed to allow a 

variety of code sets to be swapped in- 
to and out of these four areas of the 
large table. Currently, however, 
code -set swapping is done only with 
the large 96- character G -sets. 
Although a mechanism exists for 
swapping the small areas (C- sets), it is 

not being used at this time. 
Before a G -set is swapped into one 

of the large areas, it must be selected 
from a repertory and placed into one 
of four designated sets. Two of these 

Clrrla 9M nn Infinity card 
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designated sets are then placed into 
GL and GR, the two large areas in 
figure 5c. Codes are then interpreted 
based on the current G -sets that are in 
use in the large table. 

Figure 6 illustrates this mechanism 
for the 8 -bit code -extension tech- 
nique. The arrows and labels indicate 
special code sequences that are used 
to cause the swapping. Most of these 
code sequences begin with the Escape 
character. The notation "6/14" used 
in figure 6 is an alternate way of 
specifying a code with a specific bit 
pattern. On a 16 by 16 table, 6/14 
represents the bit pattern that refers 
to column 6 and row 14 of the table. 
In hexadecimal, 6/14 would be 6E; in 
decimal, (6 X 16) + 14 = 110. 

To move a G -set from the reper- 
tory to one of the designated sets, a 

three -character sequence is used. The 
third character in the sequence (repre- 
sented by "(F)" in figure 6) is the 
"name" of the G -set. Each G -set has a 

unique name that is specified in the 
NAPLPS standard. For example, the 
name of the ASCII G -set is 4/2 (42 in 

hexadecimal). To move the ASCII 
G -set from the repertory to the GO 

designated set, you would use the 
following sequence: ESC, 2/8, 4/2. 
New G -sets can be added at a later 
date by specifying a new name that 
has not been used. 

If figure 6 looks confusing, the 
following analogy may help. Imagine 
that figure 6 illustrates a complex 
jukebox that has a number of albums 

The Primary Character 
Set contains 96 "oldies 

but goodies "... 

(G -sets) stored in a rack (repertory) 
and four turntables (designated sets 
GO, G1, G2, and G3). Buttons are 
available (e.g., the sequence ESC, 
2/8, (F)) that allow you to specify 
which album should be placed on 
which turntable. Furthermore, this 
jukebox has two sound systems (GL 
and GR). And more buttons 

Need to Measure Your 
Corporate Communications? 
Want to define your company's image? Measure 
competitive strengths? Determine the acceptance of your 
company publications? Gauge reactions to your annual 
report? Determine the effectiveness of your corporate 
advertising? Monitor the impact of important trends and 
developments on your company's business? 

Call McGraw -Hill 
Research 
Backed by 30 years of research 
experience covering scores of 
markets and fields, McGraw -Hill 
Research professionals design 
custom projects that can make a 
big difference in the success of 
your corporate communications 
efforts. The Corporate Commu- 
nications Research Center will 
meet your research needs 
promptly, at a reasonable price. 

Put McGraw -Hill Research to work 
for you. 

For a quote or proposal, call 
Joan Bullen, Director -Corporate 
Communications Research 
Center at (212) 997 -3517 or 
Eleanor Nicoletti, Project Director, 
at (212) 997 -3095. Or, write Corpo- 
rate Communications Research 
Center, 1221 Avenue of the 
Americas, New York, NY 10020 

If it's a communications problem, we 
probably pioneered the solution. 

220 February 1983 © BYTE Publications Inc 

(SO -Shift Out, SI -Shift In, ESC 
6/14, etc.) are provided that allow 
turntables to be connected to one (or 
both) of the sound systems. 

As we continue our analogy, imag- 
ine that each album has exactly 96 
songs, and that the turntable can very 
quickly locate and play any of these 
songs. Furthermore, both sound 
systems have 96 buttons that can be 
used to select and play any of the 
songs instantly. 

It should be noted that in order to 
lessen the amount of record changing 
involved, four turntables are provid- 
ed. With two sound systems, we can 
have two albums or 192 (96 X 2) 
songs available instantly. Also, we 
can have another 192 songs available 
simply by switching the correct turn- 
table to a sound system. We can play 
an almost unlimited number of songs 
if we are willing to go to the trouble 
of selecting an album, placing it on 
one of the turntables, switching the 
turntable to one of the sound sys- 
tems, and finally selecting a song. 

At this point, you are probably 
wondering what this has to do with 
text, graphics, NAPLPS, and the 
price of tea in China. You are also 
probably wondering what albums are 
available in the repertory. 

NAPLPS currently has six selec- 
tions available in the repertory (this 
record industry is still in its infancy). 
The Primary Character Set, also 
known as ASCII, is full of 96 oldies 
but goodies like 0, 1, 2, ... A, B, C, 
and x, y, z, etc. The Supplementary 
Character Set is full of 96 new and old 
international favorites, most of which 
are rarely played in the U.S. These in- 
clude a and ß. The Picture - 
Description Instructions album 
(PDIs) contains selections like "Line," 
"Arc," and "Draw Me a Polygon." 
Some of the hottest hits going are on 
this album. The Mosaics album is full 
of some very old songs that all sound 
the same. It is seldom played except 
by people over 40. The Macro album 
contains songs that cause other songs 
to be played. (You get a lot for your 
quarter here.) The Dynamically 
Redefinable Character Set album 
(DRCS) is initially blank. It can be 
used to mix existing songs together to 
form new songs. (Yes, on this juke - 

Text continued on page 224 

www.americanradiohistory.com

www.americanradiohistory.com


LSI 11R COMPUTERS 
AS LOW AS $1,795.00 

C -103 DESKTOP COMPUTER. Available with LSI 11/23 or LSI 11/2. Complete computer system 
enclosed within a VT -103 video terminal, immediate delivery. Only $2,995.00 with LSI 11/2 and 64K 
Memory. $4,595.00 with LSI 11/23 and 256K Memory. 

C19448 -% - 96 mega byte cartridge disk system 
with controller. 80 mega bytes fixed and 16 mega 
bytes removable $10,500.00 

CI -1220 Dual drive, double density, double 
sided, 2MB capacity floppy plus DMA LSI 11 

controller $2,695.00 

RT11 V4 - Operating System $1,085.00 

RSX11M - Operating System $2,250.00 

CI- 1103LK - LSI 11/2 CPU, 64KB Memory, 
power supply, KEV 11 in 16 slot rack mountable 
chassis $1,795.00 

CI -11/23 AC - LSI 11/23 CPU, MMU, 256KB 
Memory, power suppy, in 16 slot rack mountable 
chassis $3,195.00 

CI- KDFIILK - LSI 11/23 CPU, MMU, with 
256KB Memory $2,195.00 

DON'T ASK WHY WE CHARGE SO LITTLE, ASK WHY THEY CHARGE SO MUCH. 

lr Chrislin Industries, Inc. 
31352 Via Colinas Westlake Village, CA 91362 213 -991 -2254 

TWX 910 -494 -1253 (CHRISLIN WKVG) 
DEC LSI, PDP are Trademarks of Digital Equipment Corp. 

Circle 75 on Inquiry card. BYTE February 1983 221 
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GRAPHICS 
Full Color or B/W Tones 
HIRES and Medium Res. 
4 -Dot Sizes for Blow -ups 

Reproduce Graphics 
from Screen to Dot Matrix 

Printer, Full Screen or 
Sub -Section 

Rotation, Color Hue 
Selection 
Shift PrtSc Graphic 
Dumps 
Color on Prism 132/80 
Operates on 
EPSON NEC'C -ITOH 
PRISM,OKIDATA 

- Magic + 
SPOOLING 

Selectable buffer 
1K to 64K 
Serial or Parallel 
True Background 
spooling at your fingertips 
Save processor time 

SAVE 
MONEY 

Buffers all text 
and graphics 

TERMINAL 
RS -232 Direct or 
Modem connection 
Full terminal capability on 
a chip! Printer Hardcopy% 
Echo 
Full input /output buffering 
Background terminal 
features 
Easy for user 
customization 

FOR YOUR IBM PC 

Monte Carlo Card 
THE DISTINGUISHABLE CARD FOR THE DISCERNING USER. 

FIVE FUNCTIONS ON A SINGLE BOARD 

* 64K to 1 Megabyte RAM Memory 
* ONE IBM Compatible Centronics Parallel Port * ONE IBM Compatible RS -232 Serial Port 
* Clock/Calendar (Perpetual Time Keeper) 
* Dual -Port Joystick Interface 

Future Upgrade Option: Plug -On Direct Connect Modem 
The Clock/Calendar has full alarm features 
and 1 /100th second timing. 

This card is the Ultimate 
IBM Peripheral. 
See Your Local Dealer. 

Available 

NOW 

The Monte Carlo Card was 
ingeniously engineered to ensure 

that the maximum possible variety of 
the most sought -after features demanded by 

PC users was amassed upon a solitary board. 
Providing users with the best value for money, 

functionality, reliability, and flexibility, were 
our primary goals, which will enshrine the Monte Carlo 
Card as the premier expansion board for any PC user. 

See Your Local Dealer or Call 

IBM is a registered trademark of International Business Machines, Corp. MBI and I -C -Magic are trademarks of Microcomputer Business Industries, Corp. 

MICROCOMPUTER 
BUSINESS 
INDUSTRIES 

MI& MI II= IN 10 MN Elmo& I= 
NM 11 tttttttIN r ERR 

IMB 

ADMINISTRATIVE OFFICES: 1019 8TH STREET, GOLDEN, COLORADO 80401 (U.S.A.) 
TELEPHONE: (303) 279 -8438 Cercle 289 on Inquiry card. TWX: 910- 934 -0191 
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COMMANDS 

MOVE TO (0.5, 0 25) 
LINE ( +0.45, +0.125) 
LINE ( -0.45, +0.375) 
LINE( -0.25, -025) 
ARC ( +0.125, -0.125, 

+0125, +0 125) 
MOVE TO (0 413, 0 578) 
CIRCLE (0 05, 0 0) 

(00, 1 0) (10, 10) 

(00 00) 

UNIT SCREEN 

(10, 00) 

Figure 7: The unit screen of NAPLPS. All coordinates are represented as fractions be- 
tween 0.0 and 1.0. The figure on the screen was drawn with the commands listed on the 
left. The advantage of this coordinate scheme is that it can be easily implemented on 
display screens of various resolutions and sizes. 

c.---(0.0, 1.0) 

E 

(1 0, 1.0) 

(00, 75) 

u 
(0.0, 0.0) 

u 

O 
o 
o 
o 

Figure 8: The unit screen is square, but most display screens are rectangular. The con- 
vention that has been adopted is to represent on the display screen only the lower 75 

percent of the unit screen. That is, any point with a y coordinate greater than 0.75 will 
not be seen. 
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box you can record as well as play.) 
As mentioned before, default selec- 

tions have been set up so that no 
swapping commands are needed in 
many applications. As shown in 
figure 6, the ASCII character set is the 
default for the GO designated set, and 
whatever is in GO is the default for 
GL. Therefore, the codes in GL 
(decimal 32 to 127) will be mapped to 
the ASCII character set as the default 
condition. (Isn't it amazing how the 
simplicity of the present can be 
represented as a subset of the com- 
plexity of the future ?) 

The default for the Cl designated 
set is the PDI set, and G1 in turn is the 
default for GR. This arrangement 
allows text and graphics to be used 
without any swapping. 

The default for G2 is the Sup- 
plementary Graphics Set, and the 
default for G3 is the Mosaic Set. We 
believe that the Macros and DRCS 
should have been the defaults. When 
you devise a standard, however, 
sometimes a little "default 
diplomacy" is necessary. 

The entire NAPLPS code -extension 
structure is designed to support future 
growth in an organized manner. As 
can be seen, it provides a means of in- 
creasing the number of codes far 
beyond the 256 codes we would have 
had if there were no code -extension 
techniques. The overhead has been 
kept to a minimum while maintaining 
compatibility with existing ASCII 
systems. 

The Unit Screen 
and Coordinate System 

Now that we have plenty of room 
for character sets and commands, we 
can get down to the real purpose of 
NAPLPS- creating pictures. 

In NAPLPS, pictures are drawn on 
a unit screen. As shown in figure 7, 
the unit screen is a square area of 
unknown resolution and size. The 
lower left corner of the screen has x -y 
coordinates equal to (0.0, 0.0); the 
upper right -hand corner of the screen 
has x -y coordinates of (1.0, 1.0). 

The name "unit screen" is derived 
from the fact that all coordinates in 
the unit screen have an x and y com- 
ponent between 0.0 and 1.0. In 
NAPLPS, all coordinates and dis- 
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HERE'S 
THE PERSONAL 
COMPUTER AD 
OUR COMPETITION 
DOESN'T WANT 
YOU TO READ. 

It's an ad for NEC's APC'" 
Advanced Personal Computer. 
A solutions- oriented system that 
solves business problems in the 
simplest, most cost -effective way. 
The APC supports both CP /M -86'" 
and MS -DOS'" It can store more 
information than any system in its 
price range. In short, it's got the 
best price /performance of any 
personal computer. That's why our 
competition would pf it you 
never see our systr 

We asked som 
men who s 

s why t' 
ason 

The 
y 

etc 

sk 
.isF 
a' 

m usi- 
teme 
us 

rly un 
APC 
puff- 

poN 
sor 

Ity, 

P' 
F 

That APC of yours is most 
powerful computer of ?s 

I saw. I don't know hov 
for that price." 
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awhile, I see why you nam 
Advanced Personal Compute 

And that from bum' -ssmen 
who have tested t' 'etition! 
When you see the á', ;4 ou'll 
understand why, a 
others, all of these 
picked NEC. 

Our business softwar 
was optimized to take 
advantage of the APC's 
unique hardware features. Th 
makes system operation faster 
and easier. 

Our software includes a full set 
of general accounting packages, 
word processing, mailing list 
management, business planning, 
database management, and com- 
munications. And we're readying 
many more. 

We're the only company to 
back our software with a unique 

'nconditional guarantee. It will 
rk or you get your money 
k. 

Our high -resolution color 
graphics run circles, arcs and 

lines around everybody else. 
The Ar' , creen images - 
line characters 
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See for yourself the personal 
computer our competition wishes 
had never been invented. The 
Advanced Personal Computer 
from NEC. Return the coupon to 
NEC Information Systems, Inc., 
5 Militia Drive, Lexington, MA 02173. 

rs, 
er.' 

e sys- 
good 

couldn't 
ny that 
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APC is a trademark of Nippon Electric Co.. Ltd. 
ImoCP /M -86 is a trademark of Digital Research, Inc 
MS-DOS is a trademark of Microsoft, Inc. 

Send me more information on the BE0283' 
I 
I 

I 
I 

Advanced Personal Computer. 

Address 

City, State, Zip 

Telephone 

NEC 
NEC Information Systems, Inc. I 

5 Militia Drive, Lexington, MA 02173 

The Benchmark in World Class Computers 
Circle 300 on inquiry card. 
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8 BITS 

16 BITS 

+ 

SIGN BIT (0, POSITIVE 
1, NEGATIVE ) 

o e 
c\r á CO to , , 

so 

BOTH NUMBERS 
REPRESENT THE 
SAME DECIMAL 
VALUE 

1 x 1/2 0.5 
0x 1/4 0.0 
1 X 1/8 = 0.125 
1 X 1/16 = 0.0625 
0 X 1/32 = 0.0 
1 X 1/64 0.015625 

+ 0 x 1/128.0.0 

0 1 0 I 

1 1 1 

1 0 1 

1 

o 

t 

,BINARY 
POINT 

N m á t o N e 
m o 

m 

=0.703125 

e 
O 

0 1 0 1 

1 

1 0 1 0 0 0 0 0 0 0 0 
1 1 1 1 1 

0 
1 

BINARY 
POINT 

FIXED -POINT BINARY FORMATS 

Figure 9: NAPLPS coordinates are formatted as "fixed-point binary numbers.- The B- 

and 16 -bit numbers given here represent the same decimal number, 0.703125. 

tances are specified thus in subunits 
relative to the unit screen. The advan- 
tage of specifying the coordinates in 
this manner is that the pictures will be 
independent of any particular hard- 
ware configuration. Another advan- 
tage is that objects in pictures will re- 
main in the same relative position 
with respect to each other even 
though the resolution of the physical 
display may be increased. 

In order that pictures may be seen, 
the unit coordinates must be mapped 
to a physical display. The only re- 
quirement imposed (under normal 
conditions) when making this map- 
ping is that the squareness (common- 
ly called aspect ratio) of the unit 
screen should be preserved. Unfor- 
tunately, when the unit screen is 
mapped to the rectangular screen of a 

television set, some of the unit screen 
cannot be seen. This is shown in 
figure 8. The convention that has 
been adopted is that only the lower 75 
percent of the unit screen will be visi- 
ble on the physical screen. Thus, any 
point with a y coordinate greater than 
0.75 (it is usually closer to 0.78) will 
not be displayed on a television 
screen. 

This technique of mapping points 
on the unit screen to the physical 
screen is called one -to -one mapping. 
In the future, additional mapping 
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techniques may be added to NAPLPS 
that will allow the unit screen to be 
scaled, rotated, and mapped to the 
physical screen in a variety of ways. 
These capabilities will be added at the 
same time that three -dimensional 
features are defined. 

Now that we know that all coor- 
dinates must be between 0.0 and 1.0, 
a problem arises: How do we repre- 
sent these coordinates? Floating -point 
representations could be used. But 
this would make it difficult for 
integer- oriented microprocessors to 
handle the coordinates. Instead of a 
floating -point format, a fixed -point 
binary (not binary-coded decimal or 
BCD) format was chosen. This for- 
mat is the same as a typical integer 
format, except the binary point is 

assumed to be on the left between the 
sign bit and the data bits. Figure 9 il- 
lustrates the formats for 8- and 16 -bit 
systems. 

The important thing to note about 
this format is that, unlike integers, as 
more bits of precision are added, they 
are added on the right instead of the 
left. Also, the values of the binary 
places work from the left to the right. 
The value of the bit position im- 
mediately to the right of the binary 
point is 1/2. The next bit position to 
the right is worth 1/4. The next ones 
are worth 1/8, 1/16, 1/32, etc. 

The decimal value of a number is 

determined in a manner similar to in- 
tegers. A number such as 
0.1011010000000 represents a posi- 
tive number (the sign bit of 0) equal 
to 1/2 + 1/8 + 1/16 + 1/64 or 
0.703125, which of course is less than 
1.0. An infinite number of zeros is 

assumed on the right of the number, 
just as with decimal numbers that are 
less than 1. Of course, the number 
will never equal 1.0 no matter how 
many is are placed on the right. (If 
you do not believe it, try figuring out 
what the fixed -point binary number 
0.111111111111111 is in decimal.) 

When coordinates are encoded in 
NAPLPS, each byte can contain 6 bits 
of data. (The other 2 bits will be ac- 
counted for later.) The standard two - 
dimensional format is shown on the 
left of figure 10 (page 227). On the 
right side of figure 10 is a three - 
dimensional format. Some three - 
dimensional capability is supported 
by NAPLPS today, but many more 
three -dimensional options will be 
available in the future. In that case, 
coordinates are specified in a unit 
cube rather than a unit screen. 

In the two -dimensional format, the 
6 data bits are used for 3 bits of x and 
3 bits of y. Obviously, multiple bytes 
are needed if high -precision coor- 
dinates are used. As shown in figure 
11, as each new byte is added to a 
coordinate specification, the x and y 
components each obtain 3 more bits 
of precision. The least significant bits 
are obtained after the most significant 
bits. A terminal may choose to throw 
away some of the least significant bits 
if more bits are sent than are needed 
for the resolution of that particular 
terminal. 

When most people are first exposed 
to this method of coordinate encod- 
ing, their first reaction is that it will 
be too complex for a simple micro- 
processor to handle. On the contrary, 
there is a very easy way to handle this 
encoding technique: just ignore the 
binary point and the fractional con- 
cepts and treat the bits as integers. 

To do this, you must first choose 
an adequate integer size for internal 
representations. On 16 -bit micropro- 
cessors, 16 bits are commonly used. If 
signed 16 -bit numbers are used, a grid 

www.americanradiohistory.com

www.americanradiohistory.com


can be set up that ranges from 
- 32, 768 to 32, 767 in both the x and y 
directions (see figure 12). The display 
screen or unit screen would occupy 
the first quadrant. The unit screen 
would then be 32,768 by 32,768, 
which is far more resolution than 
almost all graphics devices have to- 
day. 

In this 16 -bit internal form, an in- 
teger such as 0100000000000000 
would have a decimal value of 
16,384. This is equal to 1/2 of 32,768, 
which should not be surprising 
because we originally said that the 
binary number 0.100000000000000 
was equal to 1/2 (it's all done with mir- 
rors!). The integer 0101101000000000 
that we used before would of course 
be equal to 23,040 (16,384 + 4096 + 
2048 + 512). A quick check with a 
calculator shows that 23,040/32,768 
is exactly 0.703125. (Does this 
number look familiar ?) 

It should be clear that treating the 
fixed -point binary numbers as normal 
integers is the same as moving the 
binary point 15 places to the right (for 
a 16 -bit system), which is the same as 
multiplying the binary fractions by 
32,768. We can recover the fractional 
form by dividing by 32,768, which 
was demonstrated above. 

In order to map the unit screen to a 
physical display screen, more simple 
shifting can be used. The sign bits of 
the x and y components must be posi- 
tive for the coordinate to be in the 
unit screen. If the rightmost 7 bits of 
the 16 bits above are dropped by 
shifting the integer right seven places, 
the numbers that result are in the 
range 0 to 255. 

This operation maps the 32K- by 
32K -bit grid to a 256 by 256 grid. 
Each point on the 256 by 256 grid 
then represents a 128 by 128 area on 
the original grid. This indicates that 
when 16 -bit integers are used, 128 
would have to be added to a coor- 
dinate component to move to a dif- 
ferent point on the physical display. 

If a 512- by 512- bit -resolution 
display screen is available, another 
bit on the right of the coordinate in- 
teger would be saved. (The 16 -bit in- 
teger would be shifted right six places 
instead of seven.) In this case, each 
point on the 512 by 512 grid 

TWO -DIMENSIONAL MODE 

b7 b6 b5 b4 b3 b2 b1 b0 

X ± MSB 
I i 

± MSS 

X LSB LSB 

X Y 

THREE-DIMENSIONAL MODE 

b7 b6 b5 b4 b3 b2 b1 b0 

X ± MSB ± MSS t MSB 

X LS8 LSB LSB 
I 

X Y Z 

Figure 10: In NAPLPS, coordinates are specified with a varying number of bytes. In the 
two -dimensional mode, each byte contains 3 bits of the x coordinate and 3 of the y. In 
the three- dimensional mode, each byte contains 2 bits each for the x, y, and z coor- 
dinates. MSB indicates the most significant bit; LSB, the least significant bit. 

DATA -BYTES STREAM 

1 2 

01 SXX SYY 01 X X X Y Y Y 

3 

01 X X X Y Y Y 

SXX;X X;XX X;XX X;0000 
X COORDINATE 

(SHOWN IN 16-BIT PRECISION) 

SIO1 
BIT 

/ 
BINARY 
POINT 

4 

01 X X X 5 5 V 

S Y Y;Y Y Y; Y Y Y; Y Y Y;0 00 0 

Y COORDINATE 

Figure 11: The data bytes shown in figure 10 can be combined to specify coordinates of 
almost unlimited resolution. Here, 4 data bytes in the two- dimensional mode are com- 
bined to form a pair of 12 -bit coordinates. This would support a resolution of 2048 by 
2048. 

(0,32767) ( 32767, 32767 ) 

UNIT 
SCREEN 

(- 32768,0) (0, 0) 

(0, -32768) 

(32767,0) 

Figure 12: The maximum resolution of a 16 -bit coordinate system. The unit screen oc- 
cupies only the first quadrant of the grid. 

February 1983. ̀ BYTE Publication Inc 227 

www.americanradiohistory.com

www.americanradiohistory.com


FLOPPY DISK DRIVES - 8" 
QUME 
242 - Half height DSDD 48TPI 
842 - Full size DSDD 48TPI 

TANDON 
TM -848 -2 - Half height DSDD 48TPI 

MITSUBISHI 
M- 2894 -63 - Half height DSDD 48TPI 

FLOPPY DISK DRIVES 
QUME 
142 - Half height DSDD 48TPI 
542 - Full size DSDD 48TPI 
592 - Full size DSDD 96TP1 

TANDON 
TM -100 -2 - Full size DSDD 48TPI 
TM -100 -4 - Full size DSDD 96TP1 
(For the IBM PC) 

MITSUBISHI 
M -4853 - Half height DSDD 96 
M -4854 - Half height DSDD 9 

WINCHESTER HA 
AMPEX 
Pyxis 7 -51/4 7MB capac 
Pyxis 13 -51/4" 13MB cap 
Pyxis 27 -51/4" 27MB c "' 1 year warranty 

WINCHESTE 
MEDIA DIST 
MD -10 - 11 MB C 
MD -20 - 22MB 
For Z -80. CP /M 

TERMIN 
ADDS 
VIEW 

AMPE 
D -80 
D -81 

Amb 

Q 
Q 

Q 

QVT- 

- 5T/4n 

PRICE QTY. ONE 

450.00 
465.00 

PRINTERS 
QUME 
Sprint 11 40 CPS Daisy wheel 

MPI 
Printmate 150 A -1 - Serial, 4K buffer - 

MEDIA DISTRIBUTING 

5.00 
65.00 

335.00 
395.00 

650.00 
795 00 

1225.00 

2695.00 
3595.00 

479.00 

595.00 
625.00 

595.00 
750.00 
750 00 

1395.00 

999.00 

a -I 
(408) 438 -5454 
SUPPLIES AND ACCESSORIES ALSO AVAILABLE 
DEALER INQUIRIES INVITED 
TERMS: COD, CASH WITH ORDER, MASTERCARD, VISA 
FREIGHT CHARGES WILL BE ADDED TO ALL ORDERS 
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represents a 64 by 64 area on the 
original grid. Adding 128 to an in- 
teger in this case would move the 
coordinates by two display points, 
not one. If this did not occur, pictures 
developed for a 256 by 256 grid 
would end up in the lower corner of a 
512 by 512 display. That lack of por- 
tability would discourage increasing 
the resolution of the terminal. For- 
tunately, with NAPLPS we can in- 
crease the resolution of a display and 
still be able to receive pictures 
developed for older displays. They 
will look as good or better on the new 
display. 

So far, we have discussed only 
positive coordinates and integers. 
Negative values can occur in the nor- 
mal two's complement form used by 
most microprocessors. Negative 
values can be used to code relative 
coordinates (dx and dy values) when 
relative movements are needed, 
rather than absolute coordinates. The 
values dx and dy can also be used to 
indicate sizes of areas on the screen. 

Part 2 of this series will describe 
how the dx and dy values are used to 
specify character sizes. We will also 
see that many of the graphics com- 
mands have an absolute form and a 
relative form. The absolute forms are 
used when the drawing must appear 
at a particular spot on the unit screen. 
Relative forms are useful when one 
wants to draw relative to the current 
drawing point, which may be in dif- 
ferent places depending on the pre- 
vious figure. 

Color Control 
NAPLPS supports a wide range of 

color control. Three color modes (0, 
1, and 2) are available to satisfy many 
different applications. The first of 
these (color mode 0) is fairly simple 
and is designed to be compatible with 
almost all color display screens. The 
other two (color modes 1 and 2) use 
what is known as color mapping. 
This allows you to create some fan- 
tastic visual effects, but this technique 
requires special hardware not found 
in most color displays. 

Color mode 0 is the most primitive 
mode in NAPLPS. It can best be 
described by the following analogy 
using the robot mentioned at the 
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TWO 
WAYS 

TO 

COMPLETE SUBSYSTEMS 
The MD -10, an 11 MB formatted system for $2695. 
The MD -20, a 22 MB formatted system for $3595. 
The MD -44, a 44 MB formatted system for $4395. 

ONE 

PLACE 
T Y YY DEALER 

rks of Dig 

IUIRIES 
Inc 

INVITED 
'Regsteretl IratlemaNQital Research. and IBM Corporation 

Interfaces with any Z -80. 
CP /M* system as well as 8085/8086 and IBM PC *. 

Software includes SOURCE CODE and enhanced 
utilities. 
Simple installation. 
Networking option: tape back -up option. 

OR DRIVES, OFF THE PALLET 
Unformatted disk drives at 7MB ($650, quantity one): 
13MB ($795, quantity one): 20MB ($950, quantity one), 
and 27MB ($1225, quantity one). 

90 millisecond average access time. 
Maintenance -free operation. 
An AMPEX one -year warranty. 

/VIEDIk DISTRIBUTING 

c ESTER 
MEDIA DISTRIBUTING 4444 Scotts Valley Drive Scotts Valley, CA 95066 408/438 -5454 
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 --DATA -BYTE STREAM 

REO 

MOST 
SIGNIFICANT 
BIT 

GREE N BLUE 

Figure 13: Color information is encoded in a manner similar to that used for coor- 
dinates. Each data byte contains 2 bits of information for each of the primary color 
components: red, green, and blue. A varying number of bytes can be combined to 
specify colors with almost unlimited precision. Here, 2 data bytes have been combined 
to yield 4 bits of information on each red, green, and blue component of a color. 

beginning of the article. Imagine that 
the robot has one pen and three ink- 
wells filled with the primary colors 
red, blue, and green. By mixing 
various amounts of each of these col- 
ors in the pen, the robot can draw in 
almost any color. For example, we 
could instruct the robot to mix three 
drops of red, one drop of blue, and 
seven drops of green, and then tell the 
robot to draw various shapes or text 
characters. When we tell the robot to 
mix a new color, the robot would 
automatically clean out the pen and 
mix the next color. 

In NAPLPS, color is similarly 
specified in terms of its red, green, 
and blue intensities. Each byte of col- 
or data contains 6 bits of color infor- 
mation, 2 each for red, green, and 
blue. Several bytes, however, can be 
grouped together so that colors can 
be specified with as much precision as 
desired. In figure 13, 2 bytes have 
been used to yield a total of 12 bits of 
color information (i.e., 4096 possible 
colors). As with coordinate encoding, 
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NEW! M -68000 
SINGLE BOARD COMPUTER 

FEATURES: 
16 bit Motorola 68000 CPU operating at 5 MHz or 10 MHz, 20K of on 
board fast static RAM, 16K bytes of on board EPROM space, 7 
autovectored interrupts, 3 memory 'device expansion buses, 2 serial 
communication ports (RS -232 C), 16 bit bidirectional parallel port, 
5.16 bit counter /timers with vectored interrupt and time of the day 
clock. On board monitor allows to download and debug programs 
generated on APPLE 11, TRS -80 and CP /M using our M68000 Cross 
Assembler. 

PRICE: 
M68K Bare board with documentation f 99.95 
M68MON monitor & mapping PROM's $ 135.00 
M68000.6 CPU S 95.00 
M68K Parts Kit $249.00 
M68000 Cross Assembler $ 125.00 
M68K Documentation only f 15.00 

Shipping & handling (Domestic).... $ 3.50 
(foreign)....$ 15.00 

CALIFORNIA RESIDENTS ADD 6% TAX 

EMS Educational 
t r O BOX 16115. IRVINE CA 927136115 erstema 

17141553 -0133 
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NEW LOW -COST 
ENGINEERING/ BUSINESS 
PLOTTER 

unit pr 
only 

4900 

The Model DXY is an economical multi -pen, X -Y coordinate 
plotter that produces hard copy graphics in minutes for all 
types of business applications and technical disciplines. 
Priced at under $1000, it's compatible with the IBM. Apple 
and other personal computers. It has built -in software 
(expandable ROM) to interpret "Basic" commands. Just 
call, or write for complete specifications on the Model DXY 
Plotter. Ideal for end -user or OEM applications. 

10" x 14" effective plotting range. 

Centronics interface for easy connection to 
your computer. 

Pens, penholders, chart hold- downs, and dust 
cover are included. 

Charts on popular graphics media including vellum 
and mylar. 

2201 Lively Blvd. Elk Grove Village, IL 60007 Cy CORK 
(312) 364 -1180 TLX: 25 -4786 \ 

Amdek ... your guide to innovative computing! Circle 20 on inquiry card. 
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If you just bought another computer, 
boy are you gonna be sorry. 

Epson. 
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The new Epson QX -10 is unlike any per- 
sonal computer you've ever seen. It's a com- 
puter for people who don't have the time to 
learn computers; a computer you can be 
using within minutes. 

And fortunately, you don't have to take 
our word for it. Here's how Byte, one of the 
computer industry's most prestigious maga- 
zines, describes the QX -10. 

The first anybody- can -use -it computer. 
"The Epson QX -10 (is) a computer for less 
than $3000 that may well be the first of a new 
breed of anybody- can -use -it 'appliance' 
computers ... In addition to being a highly 
integrated word processing /computer sys- 
tem that offers as much usable processing 
power as almost any existing microcompu- 
ter, the QX -10 ... system is designed to be 
used by people with minimal technical 
knowledge. We've certainly heard that 
claim before, but Epson has delivered on 
this promise in a way and to an extent that 
no microcomputer manufacturer has done." 

That's nice to hear from a magazine like 
Byte, of course, but it doesn't surprise us. 
It's just what we intended the QX -10 to be 
all along. 
More computer. Less money. 
But useability isn't the only thing the QX -10 
has going for it. As Byte says, "the QX -10 
gives you a great deal for your money. 

"Help is available at any time through the 
HASCI (Human Application Standard 
Computer Interface) keyboard Help key ... 
Text can be entered at any time just as you 
would in a conventional word processor. 
The Calc key turns the system into a basic 

4- function calculator. Graphics can be cre- 
ated via the Draw key. The Sched (schedule) 
key gives you access to a computer -kept 
appointment book, a built -in clock /timer/ 
alarm, and an event scheduler." 
Advanced hardware for advanced 
software. 
As for hardware, Popular Computing, 
another industry leader, says: "The QX -10 
includes ... a number of advanced hardware 
features ... The basic components of the 
system are a detachable keyboard, a high 
resolution monochrome display, and a sys- 
tem unit containing two 51/4 inch disk 
drives. The drives use double- sided, 
double -density disks (340K bytes per disk) 
and are amazingly compact ... The QX -10 
uses an 8 -bit Z80A microprocessor. The sys- 
tem contains 256 bytes of RAM. Some of the 
RAM is ... battery powered ... which lets 
the computer retain information when the 
power is off." 
You won't have to wait much longer. 
The new Epson QX -10 may very well be the 
computer you've been waiting for. And for- 
tunately, you won't have to wait much 
longer - it will be appearing soon in com- 
puter stores all across the country. In the 
meantime, write Epson at 3415 Kashiwa 
Street, Torrance, CA 90505, or call (213) 
539 -9140. We'll be happy to send you copies 
of our reviews. 

After all, as Popular Computing puts it, the 
QX -10 will "do for computing what the 
Model T did for transportation." 

And we couldn't have said it better 
ourselves. 

EPSON 
EPSON AMERICA, INC. 

COMPUTER PRODUCTS DIVISION 

3415 Kashiwa Street 
Torrance, California 90505 
(213) 539 -9140 

Circle 171 on inquiry card. 
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We Have It! Terminals, Printers & Monitor; 
TeleVideo LEAR SIEGLER IDS 

INTEGRAL DATA SYSTEMS ADM 22 $596 
ADM 3A 536 
ADM 5A 579 

data 
systems 

Z -19 Video Terminal 
Green 

Phosphorous 
Screen. 
Now Only 

$729 
NEW ZT -1, 

(Terminal 
WITH 

Auto -Dial 
Modem) $595 

925C 
Protected fields, optional 2nd page of mem- 

ory. visual attributes, tilt - swivel screen (non - 
glare P31 greenl, 25th status /user line, time 
of day, can emulate 912/920, RS232C printer 
port, 50 Baud to 19.2KB., 8x10 character reso- 
lution, switchable character sets, function keys 
self test. 
910C $595 
910C + 595 
912C 739 
920C 789 
925C 789 
950C 989 

HAZELTINE 

OKIDATA 
Microline 80, Parallel $359 
Microline 82A Serial Et Parallel 459 
Tractor Option, 80 Et 82A 50 
Microline 83A, Serial Et Parallel 729 
Microline 84, Parallel 1149 
Microline 84, Serial 1249 
Okigraph 82A 85 

DIABLO 
630 RO $2299 
630 R155,(A)) purpose interface) 1998 
630 KSR 2825 

QUME 
Qum') 9/45, Full Panal . $1998 

CENTRONICS 
737 -3, RS232C New Low!..$389 
730 -1, Parallel New LowL.$349 
704 -9, 150 CPS (RS 232C) 1595 
704 -11, 150 CPS Parallel 1695 
122G 120 CPS Parallel 949 

NEC Spinwriter 

Esprit I 

Esprit II 
1420 
1500 
1510 
1520 
Exec. Basic 20 
Exec. Basic 30 

$499 
Call 
595 
949 

1089 
1389 
1065 
1189 

SOROC. 
SOROC IQ -130 $595 

TI CRT Terminals 
940, Basic 51599 
940, Package 2079 

IDS 445G Special/ $589 
MICROPRISM 599 
PRISM 80, Basic Call 
PRISM 80, w/o color 1149 
PRISM 80, w /color 1499 
PRISM 132, Basic Call 
PRISM 132, w/o color 1469 
PRISM 132, w /color 1695 

Texas Instruments 

TI 810, Basic $1349 
TI 810, VCO, ASC II Full 1599 
TI 810, Enhanced 1950 
TI 810, VCO /Full Enhanced 2099 
TI 820, RO w /LC 1645 
TI 820, RO w /comp. print, DFC 1795 
TI 745, Portable Terminal 1399 

EPSON 
MX -80 $489 
MX -80FT 589 
MX -100FT 789 
RS232, w /4K Buffer 135 

C.ITOH 
ProWriter 8510, Parallel $549 
ProWriter 8510 ACD, Parallel Et Serial 649 
ProWriter 1550, Parallel 789 
ProWriter 1550, Serial 845 
F -10, Parallel or Serial 1599 
Daisy Wheel Tractor, For F -10 275 

3510 RO, 35 CPS $1695 ANADEX 3530 RO, 35 CPS (Centronics Interface) 1859 
7710 RO, (RS232C) 55 CPS 2375 DP 9000A/01A $1429 
7720 KSR (RS232C) 55CPS 2795 DP-9500A/01A 1429 
7730 RO, 55CPS (Centronics Interface) 2375 DP 9620A 1569 

MînîMicroMart, Inc. 
(315) 422-046T 943 W. Genesee St. 

P.O. Box 2991 B 
Syracuse, New York 13220 

Circle 281 on inquiry card. 

All prices F.O.B. shipping point, subject to 
change. M offers subject to withdraw) with- 
out notice. Advertised prices reflect a 2% 
cash discount (orders prepaid prior to ship- 
ment). C.O.O.'s a Credit Cards, 2% higher. 
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4 BITS 

RED 

DISPLAY 
MEMORY 

256x256x4 
BITS 

32K BYTES 

o 
o 

3 BITS 

D/A 

GREEN COLOR 
MONITOR 

1 BIT 

D/A 

BLUE 

TO MICROPROCESSOR 

V INTENSITY 
(COMMON) 

J 

16 FIXED COLORS 

4 BITS 

DISPLAY 
MEMORY 

256 x 256 x 4 

BITS 

32K BYTES 

RED 

o 
O 

D/A 

COLOR 
MONITOR 

COLOR 
MAP 

16 X 12 
BITS 

12 BITS GREEN 
D/A 

BLUE 
D/A 

TO MICROPROCESSOR 

4096 VARIABLE COLORS 

Figure 14: Two popular schemes for storing color information. Both use the same 
amount of display memory. In the top scheme, the 4 bits for each pixel specify 16 fixed 
colors. In the lower scheme, the 4 bits specify 16 color registers in the color map. Each 
color register in turn specifies one of 4096 colors. D/A designates a digital -to- analog con- 
verter. 

the most significant bits are sent first, 
and a terminal is free to ignore the 
least significant bits. 

With this kind of system, a tremen- 
dous spectrum of colors may be 
displayed, depending on the amount 
of memory available. 

Most personal computers have 
only a small number of colors 
available. In the above analogy, the 
robot might have 8 or 16 pens with 
premixed colors. When we gave the 
robot instructions to mix a certain 
color, it would merely pick the pen 
with the color closest to the specified 
color. 

The advantage of color mode 0 is 

that it can be received on almost all 
terminals. An inexpensive color ter- 
minal can display the same pic- 
ture- although much less vividly -as 
an expensive, dedicated graphics ter- 
minal. 

Color mapping, which is used in 
color modes 1 and 2, allows a ter- 
minal to display a wide spectrum of 
colors without requiring a large 
amount of memory. The Atari 400 
and 800 are two of the few home 
computers that make use of this 
technology (see "Computer Anima- 

tion with Color Registers" by David 
Fox and Mitchell Waite, BYTE, 
November 1982, page 194). 

In color mapping, if we return to 
the above analogy, the robot has the 
three primary -color inkwells again 
and a set of, say, 16 pens numbered 0 
through 15. Using NAPLPS, we can 
instruct the robot to mix various col- 

With NAPLPS, an 
inexpensive color 

terminal can display 
the same picture - 
although much less 

vividly -as an 
expensive, dedicated 

graphics terminal. 

ors in each of the pens. We can then 
instruct the robot to draw with a 
given pen, referring to it by its num- 
ber rather than by its color. In a com- 
puter, we would store the color infor- 
mation not in a pen, but in a color 
register as part of a color map or col- 
or table. 

In figure 14, we compare a system 
using fixed colors with one using col- 
or mapping. Both have the same 
amount of display memory (32K 
bytes). In the fixed -color system, the 
4 bits in memory for each pixel 
specify one of 16 combinations of 
red, green, blue, and intensity. In the 
color- mapped system, the 4 bits refer 
to one of 16 color registers, each of 
which in turn refers to one of 4096 
combinations of red, green, and blue. 

Another important advantage of 
color mapping is that if we instruct 
the robot to change the color in a 
given pen, everything previously 
drawn with that pen will also change 
color. This amazing capability can be 
used to create some dramatic anima- 
tion effects. These effects are typical- 
ly referred to as color -table anima- 
tion. 

Color -table animation is a very 
complex area of NAPLPS. A mecha- 
nism has been provided that allows 
you to specify color interchanges in 
the color map based on timed rela- 
tionships. (This command has been 
given the innocuous name BLINK.) 
Time intervals can be set in units of 
1/io of a second, which allows com- 
patibility with 60 -Hz (U.S.) and 
50 -Hz (Europe) systems. Color -table 
animation will be discussed in greater 
detail in the third part of this series. 

As we mentioned before, the major 
drawback of color modes 1 and 2 is 

the dependence on special hardware 
to achieve the full capabilities of the 
modes. This drawback was known at 
the time NAPLPS was designed, but 
it was determined that because of the 
incredible special effects that can be 
achieved using these modes they 
would be included. Anyone who does 
not have a need for these special ef- 
fects should concentrate on using col- 
or mode 0 to insure portability of in- 
formation. 

Text Features 
Text is handled as a subset of 

graphics. Text is a special form of 
graphics that involves predefined 
"templates" that are rectangular in 
shape. The rectangular templates can 
be scaled to any size and positioned 
anywhere on the unit screen. The 
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Circle 189 on Inquiry card. 

CP /M 
GRAPHICS 
SOFTWARE 

PLOTWARE -z 

SWARM 
"`"=VL. 
L s. =^- 

`. I.I, j;% I yi. 
...e n. é .x. nun 

On ALTOS, APPLE, 
OSBORNE, ZENITH, 

and most others. 
THE MOST COMPLETE: 
Use THREE ways: 
1. "MENU" GRAPHICS (easy, friendly) 
2. "COMMAND FILES" (powerful, flexible) 

3. "COMPILER LINKED" (Fortran, etc.) 

Use on most CRT's, dot matrix printers. 
plotters, word processing printers 

THE MOST PROVEN: 
2 years in the field 

THE MOST IMPLEMENTED: 
1. 8 bit and 16 bit machines 
2. USER MODIFIABLE 
3. many applications programs 

$399 complete 
$35 manual only 

VISA, MC, C.O.D., CHECK, M.O. 

THE ENERCOMP 
COMPANY 

P.O. Box 28014 
Lakewood, Colorado 80228 

(303) 988 -1648 

Also Available Through 

WESTICO 
The Software Express Service 
25 Van Zant Street Norwalk. Connecticut 06855 

(203)853 -6880 Telex 643788 
and selected dealers. 
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Figure 15: The Primary Character Set, which is very similar to ASCII. Note that bit 7 is 

not shown. The value of bit 7 would depend on which graphics area (GL or GR) this 
G -set was placed in. 
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I you think 
ood software has to be expensive, 

think again! 
CP /M® DATABASE 

TARBELL DATABASE SYSTEM consists of a series of programs that use a common file format. These 
programs perform often -used functions in an interactive atmosphere. They are provided in both BASIC 
source form and COM file form, and can be run immediately with no other software except CP /M. 

FEATURES 
3 times faster than previous version CB80 language source and COM files included extensive HELP 

system up to 19 files open at once automatic record lockout on MP/M® No limit on length or number of 
records variable length fields field names of any length sequential or random files optional BTREE 
index files REPORT generator prints from multiple files MENU 12 -digit BCD numeric precision 
automatic Julian calendar conversion 

DBQUERY FEATURES 
improved query language scope parameters, including NEXT n, REST, ALL WHILE 

and UNTIL to stop scanning on a condition AND and OR operators for condition phrase 
RUN a command file from disk DEFINE macro substitution capability arithmetic 

operators: + - /"with the usual meanings functions include FRE, SQR, EXP, LOG, SIN, 
COS, TAN, RECNO (current record number), and RESULT (of last SUM or COUNT) 

DISK CACHE MEMORY 
I/O SYSTEM SOFTWARE 
System keeps the most recently used disk sectors in 

memory for quick access. Transfers are made to and 
from disk directly with memory, using Direct Memory 
Access (DMA) and extended address features on 
TARBELL Double Density Floppy Disk Interface. Sys- 

tem increases overall speed of operation 2 -to -4 times 
for CP /M and 2 -to -3 times for MP /M. Speed of random 
access operations is increased even more than se- 

quential operations. Output System (BIOS) auto- 
matically updates disk with latest changes. Disk Cache 
System requires no change in operating procedures. 
It does require the Tarbell CPU I/O Board. 

CP /M BIOS CACHE -C - 
MP/M XIOS CACHE -M - 

TARBELL BASIC 
TARBELL BASIC helps provide speed, debugging, file 
locating and tailoring to requirements. As interpreter it 
allows quick debugging online, rather than having to 
move back and forth through editing, compiling and 
running. By obtaining source as listing or on CP /M 
disk, programmer can remove all portions of inter- 
preter not required. 

TBASIC FEATURES 
alphanumeric line labels assignment of I/O 
PUT and GET string and numeric data un- 

limited length variable names and strings pro- 
cedures with independent variables up to 64 files 
open at one time 

DISK OR CASSETTE 

Other TARBELL software available includes Inventory and Sales Order Entry packages - both in 
Ashton -Taté s DBASE -II. Ask for a demo at your nearest TARBELL dealer. 

MANUFACTURER OF COMPUTERS, 
COMPONENTS AND SOFTWARE 

CP /M- MP /M and CB80 are trademarks of Digital Research. 

950 Dovlen Place, Suite B 

Carson, CA 90746 
(213) 538 -4251 

Circle 401 on inquiry card. 
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Figure 16: The Supplementary Character Set of NAPLPS. 

"pattern" on the template is trans- 
ferred to the screen, overwriting only 
those areas drawn with the template. 

As mentioned earlier, NAPLPS 
currently specifies three fixed 
character sets and one redefinable 
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character set. The Primary Character 
Set (ASCII) is shown in figure 15 on 
page 236. Most text is taken from this 
set. The ASCII character set is the 
default for the GO and GL sets in 
figure 6. Therefore, it is accessed via 

the usual codes, 32 through 127 
decimal. 

A Supplementary Character Set 
has also been specified in NAPLPS 
(see figure 16). This character set con- 
tains a smorgasbord of symbols and 
international characters. Most appli- 
cations will require only a few of 
these symbols. This character set is 

the default for the G2 designated set, 
and must be moved to GL or GR be- 
fore these characters can be accessed. 

The Mosaic Character Set is the 
third of the fixed sets (see figure 17 on 
page 242). Although the Mosaic 
characters do not look like text 
characters, they are treated exactly 
like text because of their rectangular 
shape. The Mosaics have very little 
use because of the extensive graphics 
capabilities contained in NAPLPS. 
The Mosaics are the default for the 
G3 designated set. Thus, they cannot 
be directly accessed without a G -set 
change. (We should have made it 
harder than that to use.) 

The fourth text set in NAPLPS is 

the Dynamically Redefinable Char- 
acter Set (DRCS). The templates in 
this character set are initially blank 
rectangles. We can define each tem- 
plate, however, by using NAPLPS to 
draw a pattern on the unit screen and 
mapping that pattern to the template. 
The pattern can be drawn with either 
graphics or text commands. Once the 
template is defined, it can be used just 
like any other character. (Yes, ex- 
isting DRCS characters can even be 
used to define a new DRCS 
character.) Thus, the 96 characters in 
the DRCS set can be used to create 
custom fonts and special symbols. 

NAPLPS provides a variety of text - 
oriented features, which can be ap- 
plied to any of the four text sets. 
Figure 18 on page 244 illustrates 
many of the available capabilities. In 
parts 2 and 3 of this series, we will 
describe how these features are 
selected and applied. 

Graphics Features 
The graphics instructions (or 

primitives) are specified using codes 
from the Picture -Description Instruc- 
tion (PDI) G -set. As shown in figure 
19 on page 246, the PDI G -set is a 
96- character set that is divided into 
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With ASCOM ... 

personal computer communication 
hás never been this easy. 

That's why Big 8 accounting firms and 
Fortune 500 companies use ASCOM. 
ASCOM is an interactive microcom- 
puter telecommunications program for 
timesharing and data transfers. It is 
easy to use because it employs menus, 
simple commands and features an on- 
line help facility. 

A typical use of ASCOM is to access 
a data base to retrieve data for storage 
and analysis on your microcomputer. It 
can also be used to transmit program 
files to another machine running 
ASCOM. This can be done locally 
through direct connection, or over 
telephone lines by using a modem. 

ASCOM works on IBM PC, MS -DOS, 
CP /M -86, and CP /M -80 compatible 
micros. 

WESTICO 
25 Van Zant Street Norwalk. CT 06855 
(203) 853 -6880 Telex 643 -788 
Dial up our 24 -Hour Computer Hotline for 
300 baud modems: (203) 853 -0816 

lL Please send me an ASCOM program 8 
documentation: $175.00 

J The ASCOM documentation only: $30.00 
11 FREE: Catalog of over 250 available programs. 

C.O.D. Visa__ MasterCard 

Card No. Exp 

Model of Micro 51/4 "_8 "_ 
Name_ 

Company Tel: 

Address 

City St. Zip 

(Plus $3.00 shipping and handling in N. America. Ct. 
residents add 71/2% sales tax.) 

ASCOM is a trademark of Dynamic Microprocessor 
Associates. CP /M is a trademark of Digital Research 
© Copyright 1983 Westico, Inc. A WA+ 4 

ASCOM features: 
. Works with modems or by direct con- 

nection at speeds trom 110 to 19,200 
baud. 

. Transfers both text and program files 
between computers. 
Protocols to synchronize large file 
transfers. 
Remote mode permits control of 
another micro running ASCOM. 
Automatic processing with com- 
mand files. 
Commands for displaying directories 
and files. 

To order ASCOM, call or write today 

WESTICO 
The Software Express Service 
25 Van Zane Street Norwalk, CI 1)6855 

(203) 853 -6880 Telex 643 -788 
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Ids the same old 
Apple II. 

For years, people have been 
trying to build a better Apples II. 

It finally happened. 
Meet the Apple IIe, an 

impressive new version of a 
most impressive machine. 

The "e" means enhanced. 
Which means a bundle of new 
features: 

A standard memory of 64K 
(versus 48K) that's easily 

expandable. So you can create 
fatter files and crunch larger 
numbers of numbers. 

A new, improved keyboard, 
with a complete set of ASCII 
standard characters. Plus full 
cursor controls, programmable 
function keys, and a rapid 
auto -repeat feature built into 
every key on the board. 

Both upper and lower case 

characters. (And if you want 
to see more of them on the 
screen at one time, a low cost 
80- column text card is available.) 

Improved peripheral ports. 
Which make it a lot easier to 
connect and disconnect game 
controllers, printers and all 
those other wonderful things 
that go with an Apple Personal 
Computer. 
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Except for the front, 
back and inside. 
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Self -diagnostics. That's a 
special feature that makes it 
easy to give your computer a 

thorough check -up. 
Plus an even more reliable 

design. Achieved by reducing 
the number of components - 
which is to say, the number of 
things that could go wrong. 

And bear in mind, the Ile 
still has all those other virtues 
that made the Apple II so very 
popular. Including access to 
more accessories, peripheral 
devices and software than any 
other personal computer you 
can buy. 

So visit any of our over 1300 

authorized dealers, and see the 
newest Apple for yourself. 

Like the original, it's rather 
extraordinary. But then some 
things never change. 

The most personal computer. 
Circle 26 on Inquiry card. 

Call (800) 538.9696 for the location of the authorized Apple dealer nearest you, or for information regarding corporate purchases through our National Account Program 

In California (800) 662 -9238. Or write Apple Computer Inc., Advertising and Promotion Dept., 20525 Mariani Ave.. Cupertino, CA 95014. ©1983 Apple Computer Inc. 
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Figure 17: The Mosaic Set. 

two smaller sets. The first 32 
characters are graphics operation 
codes. These op codes are used to 
specify text control, drawing 
primitives, and color control. 

The 64 codes in the right four col- 
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umns of the PDI G -set are used to en- 
code data for these op codes. These 
data bytes are encoded and inter- 
preted according to the preceding op 
code. Six bits are available for infor- 
mation in each byte. Many of the op 

codes require multiple data bytes to 
encode one data item. Coordinates, 
for example, are typically encoded in 
3 consecutive data bytes. 

As shown in figure 20 on page 250, 
this distinction of op codes and data 
within the PDI G -set leads to a conve- 
nient decoding structure. Once it has 
been determined that a code falls in 
the PDI set, bit 6 (the seventh from 
the right) can be used to determine if 
an op code is specified or data. If bit 6 
is 0, the byte is interpreted as an op 
code; if it is 1, it is a data byte. 

Such a distinction is necessary be- 
cause the picture- description instruc- 
tions have been set up so that a 
variable amount of data can follow 
an op code. The bytes following the 
op code are assumed to be data as 
long as bit 6 is a 1. 

Figure 21 on page 250 illustrates 
how text, graphics, and color can be 
integrated to draw a simple picture. 
Approximately 180 bytes of NAPLPS 
were needed to specify this picture. In 
parts 2 and 3, we will describe in 
detail how graphics commands for 
such pictures are encoded. 

Control 
Up to this point, the emphasis has 

been on the 96- character G -sets. Two 
C -sets (control sets), CO and Cl, are 
also specified in NAPLPS. These con- 
trol sets contain the codes needed to 
accomplish the G- and C -set swap- 
ping. They also contain codes for 
moving the cursor, controlling the 
DRCS, clearing the screen, and so on. 

Figure 22 on page 252 illustrates the 
CO and Cl control sets. The CO set 
should be familiar to those of you 
who have worked with ASCII. The 
Cl set contains a variety of codes 
associated with the new features of 
NAPLPS. 

A mechanism has been provided, 
but not used, that allows C -sets to be 
changed like G -sets. The C -sets were 
originally going to be used whenever 
a small (fewer than 32) number of 
similar codes were added to 
NAPLPS. As it turns out, the 
96- character G -sets have proven to be 
more useful. The C -sets have ended 
up becoming a catchall for codes that 
do not seem to "fit" (either physically 
or logically) anywhere else. This 
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The UniFLEXTM 

Operating -gia° 
System r every 
extracts 

. ast 
drop 

from the 8 bit 6809 microprocessor allowing it to 
outperform many 16 bit systems 

With the UniFLEX'" Operating System, the 
8 bit 6809 microprocessor can 
perform as well as larger CPUs in a multi - 
user, multi- tasking environment. 

Independently developed from the 
ground up, UniFLEX- closely models the 
features found in the UNIX'" Operating 
System. And in two years of use, UniFLEX'" 
has proven the abilities of the 6809 to 
perform large system functions when 
incorporated into a properly designed 
mainframe. 

Some of the features supported include: 
full multi -user, multi- tasking capabilities 
hierarchical file systems 
device independent I/O 
four Gigabyte disk capacities 
full file protection 
inter -task communication via pipes 
I/O redirection 
task swapping for efficient memory 
usage 
full random -access files 
comprehensive shell command 
language 
foreground- background jobs 
electronic mail and printer spooling 
system accounting facilities 

The support software currently available 
for use under UniFLEX" is extensive. 
A sampling of the programs available 
includes: 

native C compiler (full 
implementation) 
native Pascal compiler 
FORTRAN 77 ANSI Subset compiler 
COBOL compiler with ISAM files, Report 
Writer& Sort/Merge 
Extended BASIC interpreter 
Extended BASIC precompiler 
text editing and processing software 
enhanced printer spooler 

. variety of absolute and relocatable 
assemblers 
debug and diagnostic packages 

Technical Systems Consultants, Inc. also 
offers a line of single user FLEX'' software 
products for 6800 and 6809 processors. 
For those having an absolute need fora 
16 bit processor, UniFLEX- will be avail- 
able through OEM licensing arrange- 
ments for the 68000 microprocessor. 
Please call or write for additional 
information on individual products or 
OEM licensing arrangements. 

UNIX'" is a trademark of Bell Laboratories. 
FLEX'" and UniFLEX" are trademarks of Technical 
Systems Consultants, Inc. 

technical fyrtemr 
confultantr. inc. 

111 Providence Road 
Chapel Hill, North Carolina 27514 
(919) 493 -1451 
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Figure 18: Some examples of the text and Mosaic features of NAPLPS. 

compromise was not desired, but 
compromises such as this occur fre- 
quently when standards are being 
developed. 

User Input 
Because of the heavy emphasis on 

text and graphics in NAPLPS, the 
user -input features are often 

overlooked. User input is needed to 
allow a terminal user to enter infor- 
mation that will eventually be sent to 
the central host computer. This input 
could be used to request information 
from a database, order products, 
schedule an airline reservation, or 
send electronic mail. 

User input has been integrated with 

the rest of NAPLPS in an elegant 
manner. Certain areas or fields of the 
unit screen can be designated as user - 
input areas. These areas are called un- 
protected fields. 

The user can enter information into 
the unprotected fields using a variety 
of input devices such as keyboards, 
light pens, joysticks, graphics tablets, 
and even a "mouse." Information 
entered in the fields is stored as 
NAPLPS data. The user must even- 
tually indicate (usually via a Send 
key) that all the information has been 
entered and should be sent to the 
host. 

When the host computer receives 
the block of information, it may or 
may not decode it, depending on the 
application. For example, a graphics 
electronic -mail message would mere- 
ly be sent to the appropriate ad- 
dressee and would not have to be 
decoded. 

The text of a message does not have 
to be entered on rigid lines as in most 
terminal systems. In applications 
such as electronic mail, a user who 

A Complete Winchester /Floppy Disk System. 

Disk controller with 4 ports; supports wide range of drives; 5' 
and 8'drives can be on same cable. 
Z80 CPU includes 4MHz, 64KRAM, 2 serial I /O, 1 parallel, CTC. 

Supports 10MB streaming tape. CP /M"' and BIOS included. 

Package price: $1,195.00. 
May be purchased separately. Disk and streaming dnves available. 

SIGEN Corporation 
1800 Wyatt Dr., #6, Santa Clara, CA 95054 
Contact: Allen Hauptman, 408/988 -2527 
CP'M n o nodernork of 0.gooI Research 
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BDOS ERROR 
ON B:BAD SECTOR 

Before disk errors ruin your work again order BADLIM. 
BADLIM assures the reliability of your CP /M 
computer. 
You can use your disks 10 times longer without 
losing your data AND your time. 
BADLIM checks thoroughly your disk marking all 
the blocks which have defective sectors. The 
operating system will know that those sectors 
should be skipped. 
BADLIM is the only program that gives protection 
for soft and hard errors. 
The first time BADLIM will list which files in your 
disk are on bad sectors, so you can take action to 
correct it. 
But thereafter the bad areas in your disk will be 
automatically by- passed. 
For CP /M 1.4 single density and for CP /M 2.xx of 
any format and density. It is a must for Winchester 
as the media cannot be replaced. 

BADLIM cost only $73. Whatever the reason you have 
to use a computer you need BADLIM. Contact your 
dealer or call us today: 
BLAT R &D Corp., 8016 188th. St SW, Edmonds 
WA 98020. Phone: [206) 771 -1408 ]] //{{ 
DEALER INQUIRIES INVITED. Bi"iJ. LIM 

Circle 56 on Inquiry card. 
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A CÓMPUTER 
SYSTEMS 

LEADER in MAIL ORDER DISCOUNTS! 
800 433 -5184 

Texas 817/274 -5625 

Peruanal Computer 

INTERNAL DISKS FOR IBM 
Complete IBM Disk Systems $CALL 
Tondon Internal Disk .. single sided 180k 
Tendon Internal Disk doubt* sided 320k 

HARD DISKS FOR IBM 
Complete 5 map Systems ... from $1588 
Multi- computer Network Systems available 

MONITORS FOR IBM 
Oreen - hi resolution from $89 
Matching POS Color - super hl res . $Call 

OUADBOARD FOR IBM 
Includes 84k to 256k additional Memory. 
Serial 6 Parallel Port and Calendar Clock 

ADDITIONAL MEMORY FOR IBM 
16k Chips each $2 
84k Chips /Call 

PRINTER FOR IBM 
Epson, Star 6 other matrix printers . $GII 
NEC 3550 Spinwriter IBM version $Call 

ATARI 
ATARI 800 COMPUTER 

ATARI 810 DISK DRIVES 
Parcom Double Density EXT DRIVES 

ATARI 650 Inter/tics and Cable 
Compatible PRINTERS and Cables 

APPLE 

First DISK DRIVE w /controller, DOS 3.3, 
cables and manual . $419 

Second DISK DRIVE with cable $319 
APPLE to EPSON card and cable 

R 80 Card $Call 
RAM Card II 
Printer Interface Cards II 
Graphic Printer Interface Card $130 
Graphic Spooky Interface Card/16k to 64k 

TANDON DRIVES 
TCS DRIVE CABINET is industrial grads 
heavy guage metal. safely fused, and 
comes with gold plated external connector 
with extender cable 

1 
40 trac 
80 trac 
180 t 

1D 
40 trac 
80 trac 
180 t 

DRIVE in Cabinet 
k singt* sided 
k (dual sided 40 track) 

reck (dual sided 80 track) 9 

RIVE /Double Cabinet 
k single sided 
k (dual sided 40 track) 

Ira (dual sided 80 track) 

CO 
Call 
Add 
Intert 
simul 

2 DRIVES /Double Cabinet 
40 track single sided 
80 track (dual sided 40 tracks) 
180 track (dual sided 80 tracks) $849 

Drives in cabinets come assembled/tested 
with power supply Order cable separately. 

BARE DRIVES ONLY 
40 track single sided 
80 track (dual sided 40 track) ... 
180 track (dual sided 80 track) .. 
8 inch Slimllne sgl /dbl sided 
Winchester hard drives 5-30 meg 

CORVUS HARD DISK 
RVUS HARD DISKS 
for '83 prices - lowest anywhere 

,, 10 or 20 megabytes of storage to your TRS80, IBM, Apple, Atari, Heath, Zenith, 
ec, S -100 and many others. One or several computers can share a hard disk. Get 
taneous access to data for multiple users. AVAILABLE NOW at SUPER SAVINGS. 

TRS -80 
TCS MODEL III 48k 2 DISK 

Sy'Aesr cease wee 1M day TCS Wood wanady. 

$1695 
With standard 40 track 
doubt* density drives 

Over 340.000 bytes 
Includes TDOS. 

$1995 
With 2 dual heeded 40 
track dbl density drives 

Over 730.000 bytes 
Includes DOSPLUS 3.4 

($150 vates) 

Fully assembled and tested systems Mat are software compatible and functionally 
identical to Radio Shack units sold at computer stores for $hundreds more 
o CONTROLLER BOARDS are high quality double sided epoxy boards with gold 

plated contacts. 
o POWER SUPPLY Is the finest switching type available 
o MOUNTING HARDWARE Includes power and data cables 
o DISK DRIVES are Tandon, the same ones used by Radio Shack 40 track. double 

density. with a 5 millisecond stepping rate. 

$CALL, 
$CALL' 

ALL 
CALL 

PRINTERS 
CS has the LOWEST PRICES on IN STOCK PRINTERS! TC 

QUALITY PRINTERS 
STAR GEMINI 

Better than Epson and costs leu! 
100 cps .. 180 day warranty 

Bit Image AND Block Graphics 
Friction Feed and Pin Feed paper 

STAR GEMINI 10 (10 inch carriage) Call 
STAR GEMINI 15 (15 inch carriage) Call 
C.ITOH 8510 / TEC / PMC $C II 
DMP 100 $349 
DMP 200 $889 
DMP 400 $1029 
OMP 500 $1584 
ANADEX 9501 -A $1395 
CENTRONICS 352 / 353 /Call 
OKIDATA printers .. Wail for Low Prices 

Fo 

MATRIX PRINTERS 
C ITOH F -10 (40 cps) $1595 
DAISY WHEEL II (RS) $1895 
NEC 3510 / 3530 / 3550 $Cali 
NEC 7710 / 7730 /Call 
SMITH CORONA TP -1 $849 
BROTHER COMREX $829 

EPSON PRINTERS 
EPSON MX 80 $CALL 
EPSON MX 80 FT $CALL 
EPSON MX 100 FT CALL 

ORAPHTRAX PLUS come free In EPSONS 
Cables and Interfaces available 

for most popular computers 

TCS MODEL III DISK EXPANSION KITS 
1 Controller, Power Supply. Mounting Hardware 6 Instructions $379 
2 Controller. Power Supply, Hardware Si one 40 track Tendon drive $577 
3 Controller. Power Supply, Hardware. two 40 track Tendon drives. 32k memory 

(everything you need for 2 drive 48k upgrade) $799 
se Kit 3 but with two 80 track drives (dual sided 40s) $999 
30 Kit 3 but with two 180 track drives (dual sided 80s) $1169 

MODEL III SYSTEMS 
Original 90 day manufacturers warranty 

MODEL Ill 4k $598 
MODEL Ill 16k SCall 
MODEL Ill 32k $Call 
MODEL Ill 48k /Call 
MODEL III 46k 2 Drive RS232.... SCall 

COLOR COMPUTER 
Original 90 day manufacturer's warranty 

COLOR COMPUTER 16k 
COLOR COMPUTER 16k ext 
COLOR COMPUTER 32k ext 
COLOR COMPUTER DISK 0 
COLOR COMPUTER DISK 1 

TCS MODEL Ill Systems use original RS 
hardware and quality TCS memory 

180 day limited warranty 
TCS MODEL Ill 18k $Call 
TCS MODEL III 32k $798 
TCS MODEL Ill 48k $828 
Oreen or Amber Langley Sinclair CRT for 
your customized Modal Ill $Cale 

5249 
$335 

$Call 
$479 
$349 

TCS COLOR COMPUTERS use original 
RS hardware 8 TCS memory 

180 day warranty. 
TCS COLOR COMPUTER 32k ext .. $379 
TCS COLOR COMPUTER DISK 0 .. $449 
TCS COLOR COMPUTER DISK 1 .. $249 
TCS 32k MEMORY $79 

Model II . . Model 16 . . Accessories . . $CALL 
TCS is an authorized TRS -80 dealer F701 In Brady. Texas 

fast etticlent service Heart of we can ay treignt from Dallas 

EXAS COMPUTER SYSTEMS 
P.O. Box 1327 Arlington, Texas 76004 -1327 

TEXAS ORDERS 817/274 -5625 

TECHNICAL ASSISTANCE 817/274 -9221 
ORDER STATUS 817/277 -1913 

TELEX/TWX/Easylink ELN 62100790 

800 433 -5184 
No tax out of state. Texans add 5%. Prices sub(ect to change at any time. 

DEALER INQUIRIES invited on all TCS MODEL Ill Systems and Kits 

CUSTOM SOFTWARE FROM TCS 
BTREE Scratchpad BTREE Library BTREE Mail List 

$39.95 539.95 $49.95 

TCS Exclusive THE PRODUCER $149.95 

The ultimate solution In creating your own custom software. If you're In jam and can't 
find a program to fit your needs, use Mis fast and simple Program Development System 
to tailor make solution to your problem. Custom design your own screen format with 
complete control over the number of characters assigned to each field. Fully view and 
edit all fields at all tImes. Create B-Tree structured the allowing you to access data 
rapidly and without sorting. One key access to user-designed self -help or prompt 
information. Expand your program to support up to 8 calculations for each data field. 

AND MUCH MUCH MORE 
This system comes complete with its own Disk Operating System. It will make you a 
master of your software needs without hiring a programmer. Or if you are a 
programmer. this system will save you hundreds of hours in design work for your 
clients. Saving time is saving money? 

WRITE FOR FREE BROCHURE ON TCS PROGRAM GENERATOR 
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Circle 334 on inquiry card. 

DISTINCTIVE 
for the 

IBM PC 

Personal 
Computer 
Age 

A Serious Monthly Magazine 
for the IBM PC User 

Each issue is packed with in -depth hardware 
& software reviews, detailed how -to articles, 
reader tips. Q & A, special interest columns 
and much more...clearly written for either 
no%ice or computer veteran. 

In Recent Issues: 

A Primer on Modems. 

Legal Rights of Software Buyers. 

How to make your BASIC programs 
run faster. 

Word Processing from A -Z. 

BASIC v. Pascal: Which is for you? 

How to Program your Printer for 
maximum performance. 

Free Utility Programs 

DON'T MISS ANOTHER 
EXCITING ISSUE - 
SUBSCRIBE NOW! 
12 Colorful issues $24.00 

CALL TOLL FREE: 
800-824-7888 operator 77 

California only 
800 -852 -7777 operator 77 

imu* 
WELCOME! 

Or well bill you. 

For more info & foreign rates, write: 

Personal Computer Age 
10057 Commerce Ave. 
Tujunga, CA 91042 
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RESET 
REGT 
( OUT - 
LINED) 

DOMAIN 
REGT 
(FILLED) 

TEXT 
SET a 
REGT 
(OUT- 
LINED) 

TEXTURE 
SET a 
REGT 
(FILLED) 

POINT 
SET 
( ABS) 

POLY 
(OUT- 
LINED) 

POINT 
SE T 

( REL) 

POLY 
(FILLED) 

POINT 
(ABS) 

SET 
POLY 
( OUT- 
LINED) 

POINT 
( REL) 

SET a 
POLY 
( FILLED) 

LINE 
(ABS) 

FIELD 

LINE 
(REL) 

INCR 
POINT 

SET a 
LINE 
(ABS) 

I NCR 
LINE 

SET 9 
LINE 
(REL) 

INCR 
POLY 
(FILLED) 

ARC 
( OUT- 
LINED) 

SET 
COLOR 

ARC 
(FILLED) 

WAIT 

SET a 
ARC 
(OUT- 
LINED) 

SELECT 
COLOR 

SET 9 
ARC 
(FILLED) BLINK 

NUMERIC 
DATA 

Figure 19: The operation codes (or op codes) of the Picture- Description Instruction 
(PDI) G -set. The four columns on the right (that is, bits 0 through 5) are used as data for 
various op codes. 
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Introducing .. . 

The IS Pipeline Random Access Printing Buffer. 
Insert pictures, graphics or spread -sheet data into reports. Duplicate form letters- automatically changing addresses on each. Now, all your programs can work together to produce printed output. 
For the first time ever, here is a buffer that not only frees your fast corn - puter from your slow printer but also allows you to rearrange, compose and copy your data on its way to the printer. 

Random Access Printing - stores paragraphs or pictures for printing in any order -any number of times. 
FIFO Printing- conventional first -in first -out operation. Compression of data for efficient utilization of memory space. Ability to interrupt long -term buffer operations for straight -thru short- term printing. 
Simple Erase feature to clear buffer. 
Automatic duplication capability. 
Easily expandable, by you, from 8K Bytes to 128K Bytes. 

The IS PipeLine is Universal -it works with any parallel (Centronics' - style) computer /printer combination. A special version is available for PKASO " Printer Interfaces. 
The IS PipeLine is a self- contained unit with operating manual, cables and power supply included. 
For more information on the truly revolutionary IS PipeLine Random Access Printing Buffer, call us today. 

Interactive Structures Inc. 
146 Montgomery Avenue 
Bala Cynwyd, PA 19004 
Telephone: (215) 667 -1713 'Centronics s o trademark of Centronics Data Computer Corp 

Circle 213 on inquiry card. The IS PipelineTM Random Access Printing Buffer is patent pending. 
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A NEW CONCEPT IN STATIC CONTROL 

The TouchMat is made of a highly- engineered, 3 -layer vinyl material 
that 'pulls' static off your body without hard sparking. and then 
dissipates rt through the mat at the optimum rate. draining a safely t. 
ground via a grounding cord The static dissipation rates of the 
rnatenal have been extensively tested and field -proven dunng years 
of use in critical static control applications for military electronics 
manufactunng (Remember, the -chips inside your computer were 
even more sensitive to static dun . manufacture ) 
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PUT STATIC CONTROL AT YOUR FINGERTIPS! 
Save $10 off the suggested retail price of $89. 
Take this coupon to your computer store or office 
supply dealer and ask for the TouchMat by name. 
For the . = of r nearest TouchMat dealer, call 

Minnesota only. 
(612) 430 -2062. 

If not yet available in your area, you may order 
direct for a fruited time only. Allow 4-6 weeks 

accepted. Shipping 

SPECIAL 
INTRODUCTORY OFFER 

NM N-- MIMI - -MN -NM =II - 
Save $10 on the TouchMat! 
10 M M i e r : Canputerware Inc will reimburse you for the face valued tus 

coupon pm 20C for haulm r you mea** It on the sale of the spedie 
erode and It upon moist 

Myeouusuubpmpint 

odddence of urethan of suthder 

apndt0 Cu mptpyaNaiestax Void prohibited tmeO,c 
bitte 

necks, 
U.S.A. Coupon 

who 
be honored M prezente 

acide bolos or others who are not WI dishlhuoors c w mocha** or oocaco* auhorded ppyy us b for n 
Mai br' omprrlerwere Inc., 15 Sorllh Third Street, Shuster, MI 

800 . (612)I30.2á00 Mendota. 
'outside Minnesota oily 

This capon good only on purchase ci product Indicated Any oiled use wrist 
Ws fraud and may sere all other coupons submitted for redemption 

MIT - ONE COUPON PER MAT. 

Otter expires Mardi 31, 1983. Store Coupon 865432 

7. _. 7 ._ t t t 7 y 7 
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FT- SIGNIFIES OP CODE 

XO 1cc ccc OP CODE 

SIGNIFIES DATA BYTE 

X 1 d d d d d d 

Xl ddd ddd 

X ] d d d d d d 

DATA 
BYTES 

ccccc - OP CODE, 0 -31 

dddddd - 6 BITS OF DATA PER BYTE 

Figure 20: In the PDI G -set of NAPLPS, 
op codes are distinguished from data 
bytes by bit 6. If bit 6 is 0, the byte is an 
op code; otherwise, it is a data byte. 

has the appropriate input device can 
even send handwritten messages 
using NAPLPS as the encoding mech- 
anism. 

The best analogy to describe user 
input in NAPLPS is to imagine that 
the user is handed one or more blank 
sheets of paper. (When the three- 

POINTS 

LINES 

POLYGONS 

RECTANGLES 

ARCS 

INCREMENTAL LINE 

Figure 21: Some examples of pictures that can be created with NAPLPS instructions. 
Approximately 180 bytes would be used to encode the entire figure. The signature alone 
requires 51 bytes. 

dimensional mode is supported, the warded to another user (electronic 
user will be given an empty box.) The 
user is able to type on the paper, 
draw a sketch on the paper, or do 
anything that his or her terminal 
allows. 

The "paper" is eventually passed to 
a host computer, where it can be for- 

mail), stored for later recall, or 
analyzed by the host. The analysis by 
the host can be minimal or extensive, 
again depending on the application. 

At this point, remember that 
NAPLPS is only a sixth -level 
specification in a seven -level model. 

Get the best of your first micro. 
There's an easier way. 

It's called dBASE II?"' a relational 
database management system that uses 
powerful, English -like commands. 

With a word or two, you create 
databases, append new data, update, 
modify and replace fields, records and 
entire databases. Display any informa- 
tion, report months worth of data in 
minutes and zip through input screens 
and output forms. 

You can use it interactively and get 
your answers right now. Or save your 
instructions and repeat everything with 
two words: do Manhours, do Project X, 
do whatever has to be done. 

It's being used for accounting, project 
management and hundreds of other 
applications. 

To try dBASE II free for 30 days, 
drop by your local computer store. 
Or if they're sold out, call us at 
(213) 204 -5570. If you don't like it, 
you get your money back. 

But we think you'll keep it. 
Because having dBASE II is like 

having a black belt in micros. 

250 February 1963 © BYTE Publications Inc 

Ashton-làte 
© 1982 Ashton -Tate 
CP /M is a trademark of Digital Research 

Circle 34 on Inquiry card. 
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Deciding Which Computer to Buy 

Of the 1 .9 million people who bought small computers lost 
year, over 20,000 of them bought the wrong computer for 
their needs. And no wonder. New products are introduced 
into the market of o breathtaking pace. The language 
question. The terminology problem -RAMs, ROMs, bits, 
bytes, bauds, protocols and processors. What's important? 
What's standard and what's optional? Even the dealers are 
confused. 

To help you tackle this problem, we pulled together many of 
our sources -including leading experts in the field, 
manufacturers, marketing analysts, computer dealers and 
customers. In addition, we utilized computer user groups, 
clubs and associations throughout the United States, contacts 
in Japan and numerous industry and business publications. 
COMPUTER GUIDE 1983 is the natural result of learning from 
the knowledge and mistakes of more thon one million 
people. 

The following steps will help you with your computer 
shopping -whether you're buying your first computer, or 
updating the one you hove. COMPUTER GUIDE 1983 con 
help you make the right decision. 

1. What is the computer to be used for? 

You may wont to use it for entertainment, financial planning, 
learning how to speak o foreign language. office work, 
drawing and many other tasks a computer does well. The 
possible uses of o computer are as varied os human activities. 

2. Which program will do the best job? 

There are thousands of application programs on the market 
to consider. It is the program that gives you the power to 
control the actions of the computer. You must choose the right 
application program. 

The first section of COMPUTER GUIDE 1983 surveys each of the 
application programs available with computers today. 
Similar programs ore grouped together and compared -one 
against another. COMPUTER GUIDE 1983 contains over 2.000 
application programs. grouped in over 100 categories 
-including programs for accounting, management. 
professional uses, word processing, graphics. research. 
games, learning and special applications. Programs are 
described using comparison charts -listing for each 
opplicotion program: the program name, computer(s) and 
system configuration(s) required, the documentation 
available and the price. 

COMPUTER GUIDE 1983 provides you with o quick and 
efficient way of deciding which opplicotion program and 
which computer and options for that computer can do the 
right job for you. 

3. The language? 

You cannot get o computer to do anything useful unless you 
know how to talk to it This is no easy task. But, COMPUTER 
GUIDE 1983 can help. 

The second section of COMPUTER GUIDE 1983 guides you in 
selecting the right longuoge. Different dialects of languages 
are grouped in their generic category. The BASIC language. 
for example, is o generic name and hos many dialects 
-including Microsoft Basic, Atari Basic, Basic Plus and Basic -80. 

COMPUTER GUIDE and LESS ore trademarks of Computer C, Electronic Supply 
Services. P.O. Dox 345. MIT brooch P.O. Cambridge. MA 02139. 

Circle 82 on Inquiry card. 

Each of these longuoges have their own machine 
requirements. COMPUTER GUIDE 1983 provides the name, 
machine and machine requirements, documentation and 
price of over 500 dialects, for over 50 longuoges. COMPUTER 
GUIDE 1983 helps you solve the longuoge problem. 

4. What about the machine? 

Depending on your needs, there will probably be several 
computers still in the running. Now the decision is based on 
the guts of the mochines (hardware). COMPUTER GUIDE 1983 
compares machine characteristics in on easy to follow 
format. You don't have to be on electrical engineer to make 
on intelligent decision. 

The solution is to work top down and not to go any further 
down thon is needed. Your uses for the computer determines 
which machine characteristics are important. COMPUTER 
GUIDE 1983 divides the machine into five areas -the 
keyboard, video display, printer, other peripherals and I /O. 
processor and memory and direct access storage. These five 
oreas correspond to your basic machine needs. For example, 
an accountant needs o keyboard with o numeric keypad; 
word processing requires o printer; games utilize o video 
display: o mathematician wants a very fast machine; lots of 
memory is best when using the LISP language; and so on, os 
the hardware combines with the application program to 
develop a complete computer system. 

COMPUTER GUIDE 1983 contains machine descriptions for 
over 250 computer systems, produced by over 150 
manufacturers. Information is displayed in spreadsheets 
-allowing you to get the information you need. You don't 
hove to bother with extraneous details and cumbersome 
text. COMPUTER GUIDE 1983 can accommodate millions of 
people in making the right decision, os varied os those 
decisions will be 

5. Where to buy the chosen computer system. 

COMPUTER GUIDE 1983 lists hundreds of vendors, by 
geographical location, and by the products they sell. It also 
provides additional consumer information. The first ship date. 
the ship rote. the number installed to date, prices and what 
that includes, purchasing terms and warranties. COMPUTER 
GUIDE 1983 contains the names, addresses and phone 
numbers of hundreds of manufacturers, dealers and stores 
throughout the United States. 

No one wins when you buy the wrong computer or computer 
product. Make the right decision. Use COMPUTER GUIDE 
1983. 

r 
Send me COMPUTER GUIDE 1983 
The complete computer buyer's guide. 

I'm enclosing my check for $32. 75 plus $1.50 for shipping. 
(Mass. residents add 5% sales tax.) 

Mail to: CESS 
P.O. Box 345, MIT Branch P.O. 
Cambridge, MA 02139 
(617) 491 -8925 

Name 
Address 
City, State and Zip 

Please allow six to eight weeks for delivery. 

BYTE February 1983 251 

www.americanradiohistory.com

www.americanradiohistory.com


o 

o 

o 

o 

o 

o 

o 

o 

Ii' 
o 

o 

o 

o 

o 

o 

o 

1 
o 

o o 

o 

o 

o o 

o 

b7 

b6 

b5 

b4 

o 

2 

3 

4 

5 

6 

7 

e 

9 

IO 

12 

13 

14 

15 

o o 

o 

o 

o ) 

0 1 

NUL DLE 

SOH DC1 

STX DC2 

ETX DC3 

EOT DC4 

ENQ NAK 

ACK SYN 

BEL ETB 

APB 
(BS) 

CAN 

APF 
(HT) 

SS2 

APD 
(LF) 

SUB 

APU 
(VT) 

ESC 

CS 
(FF) 

AP S 

APR 
(CR) 

SS3 

i 

So 

SI 

APH 

NSR 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

bo 

o 

b7 

b6 o o 

0 

b5 

o 

1 
o 

o 

o 

o o 

2 

3 

4 

5 

o 

o o 

o 

7 

8 

9 

10 

12 

13 

14 

15 

Figure 22: The two control sets used in NAPLPS. 

NAPLPS merely provides a vehicle 
for the seventh level (commonly 
called the application level) that com- 
prises the application programs and 
software (e.g., a banking program) 
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that will run on NAPLPS. Many 
special applications can be developed 
and standardized at level 7 using 
NAPLPS as a foundation. These ap- 
plications may be very specialized 

and might use only a subset of 
NAPLPS. 

When we discuss user input, it 

should be noted that NAPLPS was 
not developed as a standard to be 
used for massive amounts of data en- 
try in large data -processing centers. 
NAPLPS was developed to be used 
by people at home, at work, and at 
play. It was designed to be elegant 
and free -form. 

NAPLPS was designed in this man- 
ner based on the assumption that 
most people do not want to interact 
with computers in robot -like ways. 
People will enter data by looking at 
menus and pointing to selections, 
rather than learning some complex 
command syntax. As we mentioned 
earlier, with a graphics tablet or other 
digitizer, people will even be able to 
input handwritten messages. Studies 
have shown that people want as 
much of their personality as possible 
to be reflected in their communica- 
tion. And they expect that if they 
enter something reasonable, that it 
should be accepted and handled in a 
reasonable manner. 

Macros 
Macros (or macroinstructions) are 

specified in NAPLPS to reduce the 
amount of data that must be trans- 
mitted from the host to the terminal. 
Macros provide a mechanism where- 
by a frequently used multibyte string 
of text and /or graphics can be repre- 
sented by a single- character macro. If 
the name of that macro appears later 
in the incoming data stream, the ter- 
minal retrieves the multibyte string 
and inserts it into the incoming 
stream in place of the macro name. 

Once the string has been inserted 
into the incoming stream, the ter- 
minal processes it as if it had come 
from the host. Also, nesting of 
macros is allowed so that one macro 
can be used to retrieve several other 
macros. Of course, you must be 
careful to avoid looping and recursive 
macros that will endlessly refer to 
each other. 

Ninety -six macro names are avail- 
able. NAPLPS allows a unique, vari- 
able- length string to be stored for 
each name. Also, macros can be used 
in two directions: from the host to the 

www.americanradiohistory.com

www.americanradiohistory.com


SAVEON ... COMPUTERS MONITORS 
PRINTERS PERIPHERALS SUPPLIES* 

IIIIIIIIIIIIIIIII 

Amdek Color I Monitor 
Our Lowest Price Ever! 

OMEGA 315 
PRICE 

Manufacturers 
Suggested 
Retail Price 

449.00 

IDS 480 Microprism 
NEW "Maisey'M " Print Quality 

OMEGA 549 
PRICE 

Manufacturers 
Suggested 
Retail Price 

699.00 

OMEGA SALE PRICED PRINTERS MONITOR BARGAINS FROM OMEGA 
DIABLO 620 1,259.00 AMDEK VIDEO 300 MONITOR 139.00 
IDS PRISM 132 (COLOR) w /ACCESS 1,559.00 AMDEK COLOR III -RGB MONITOR 399.00 
C -ITOH PROWRITER 8510 AP 459.00 ELECTROHOME 13" RGB HIGH RES 649.00 
NEC 3510 SPINWRITER 1,499.00 NEC JB1201M(A) 12" GREEN MONITOR .... 169.00 
NEC 3550 (IBM) 1,995.00 USI P -2 12" GREEN MONITOR 159.00 
OKIDATA MICROLINE 83A PRINTER 679.00 USI P -3 12" AMBER MONITOR 175.00 

MODEMS ON SALE THIS MONTH BIG SAVINGS ON ACCESSORIES 
HAYES MICROMODEM II (APPLE II) 289.00 MICROSOFT SOFTCARD PREMIUM SYSTEM . 579.00 
HAYES SMARTMODEM 300 baud 230.00 MICROSOFT 64K RAMCARD for IBM 269.00 
SIGNALMAN MODEM (ATARI 850) 85.00 ORANGE MICRO GRAPPLER + 120.00 
SIGNALMAN MODEM (IBM PC) 159.00 RANA ELITE I w/ CONTROLLER 439.00 

UNADVERTISED SPECIALS ON COMREX EPSON ALTOS SMITH CORONA 
All Equipment Factory Fresh w/ MFT Warranty Prices Do Not Include Shipping Charges Mass. Residents Add 5% Sales Tax 

ACCESSORIES & SUPPLIES 
OMEGA Has A Complete Line of Accessories 8 
Supplies for the Apple Il and many other 
Popular Computers by manufacturers like: 

D.C. Hyes Microsoft Tymac 
M 8 R Enterprises Mountain Computers 
Kensington Microware Practical Peripherals 
T.G. Products Videx 

MAGNETIC MEDIA 
OMEGA Stocks Diskettes by: 

Dyson Elephant Maxell Verbatim 

SOFTWARE 
Omega Caries Software by the following 
companies: 

American Business Systems Ashton Tate 
Dakin 5 Innovative Software Microsoft 
Sorcim Stoneware Visicorp 

CUSTOMER PICKUP NOW AVAILABLE 

At Our NEW Location... 

334 R Cambridge St., Burlington, Mass. 

(617) 229-6464 

CALL TOLL FREE 1 

1 -800- 343 -0873 
Coll Toll Free for Ordering. 

All Others call (617) 229 -6,164 

CHARGE IT! 
MasterCard / Visa 

WELCOME AT NO 
EXTRA CHARGE 

PRICES, SPECIFICATIONS AND 
AVAILABILITY OF ADVERTISED 
MERCHANDISE SUBJECT TO 
CHANGE WITHOUT NOTICE r me. e- r1,1111111 V fi a. r t IN rfi A fi -NM A f _ V IN J t__ I f_ t t MI MIMI/ I IN / f 1 / IN 1 -7"" al - I & 111 - - r II 

334 R CAMBRIDGE STREET, BURLINGTON, MA. 01803 
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Everybody's 
Logic Analyzer 

12 Channels 
16 Words 

A logic probe and oscilloscope are no 
longer adequate for analysis in today's 
digital world. For testing or debugging 
microcomputer or other digital logic 
circuits you need a real logic analyzer. 

The LA -12 captures, stores and displays 
TTL and LSTTL digital data so that 
the instantaneous meaning of the data 
stream (e.g. data value, ASCII code, 
address) can be understood and 
analyzed long after the actual events 
have passed. 

Easy to Use 10 MHz Clock 
Qualifier Trigger input 3 Trigger 
Qualifiers Built -in LED Display - 
No oscilloscope needed Compact 

Expandable Low Cost 

30 day trial 
Purchase an LA -I2, use it, and if you are not 
completely satisfied, return it within 30 days 
and receive a full refund. 

Free Offer 
If you order within 45 days, and mention this 
magazine, you will receive a $49.95 input cable 
free with each LA -I2 ordered. 

Save $28.95 
In addition, if you enclose payment with your 
order you can deduct 5% and we will pay 
shipping charges. 
All prices are in US dollars for 120VAC. 

To order in the Continental US call 

TOLL FREE 
1 -800) 228 -6505 

Connecticut microComputer, Inc. 
36 Del Mar Drive, Brookfield, CT 06804 
(203) 775 -4595 TWX: 710- 456 -0052 

Q Description Price Total 

Logic Analyzer $379.00 

Input Cable 49.95 

20 Color -coded 
microclips 44.95 

Connecticut residents add 7 1/2.7 sales tax 

Shipping & 
Handling $10.00 

Total 

O Company purchase order enclosed (Rated 
Firms only) 

72, Check VISA D MasterCard 
Acct. No. 

Signature 
Name (Print) 

Address 

Exp. Date 

City 

State 
Dealer inquiries invited 

Zip 

254 February 1913 © BYTE Publications Inc 

NAPIPS CODE 

DEFINE MACRO 26 

SELECT BLUE 
CLEAR SCREEN 
SELECT WHITE 
POSITION (.05, .25) 
TEXT 'READY: 

END 

MACRO 26 

RESUL r 

READY: 

Figure 23: An example of the use of macros in NAPLPS. Each time the code for Macro 
26 occurs in the data stream, the word -READY:- will appear on a blank screen. 

terminal and vice versa. The direction 
can be specified when the macro is 

defined. The typical direction is to ex- 
pand the macro into the terminal as 
described above. In the so- called 
transmit macros, the expansion of the 
macro occurs toward the host. 

Transmit macros are usually asso- 
ciated with programmable function 
keys on the terminal. When a key is 

pressed, the string associated with the 
macro and the key is sent to the host. 

Figure 23 illustrates a typical ap- 
plication of macros. Here, a macro 
has been defined. In this case, it was 
given the number 26. Later in the 
stream of NAPLPS instructions, the 
macro name 26 appears and the 
macro is expanded and processed by 
the terminal. The screen will be 
cleared to blue, the color white will 
be selected, and the word "READY:" 
will appear one -fourth of the way up 
the screen and a little in from the left 
edge. (Note that on the display screen 
the word "READY:" may appear to 
be one -third of the way up from the 
bottom; this results from the fact that 
the top quarter of the unit screen is 

not displayed.) Only 1 byte was sent 
to invoke this multibyte sequence. 
With this type of compression, a 

system can be made to appear very 
fast, even over 300 -bit -per- second 
data links. 

The Future of NAPLPS 
NAPLPS has finally started to 

emerge as the most extensive text and 
graphics standard in existence. Many 
companies have hundreds of people 
working on NAPLPS -related proj- 
ects. A survey in Data Comm unica- 

tions magazine predicted that 
NAPLPS will be one of the most sig- 
nificant achievements in information 
exchange in the latter half of this cen- 
tury. 

Part of the reason for this populari- 
ty is the fact that NAPLPS is not only 
a video -graphics protocol but an in- 
formation- exchange language. 
NAPLPS has been used to encode pic- 
tures for plotters, printers, laser 
printers, and phototypesetters. 
NAPLPS can be used to encode pre- 
cise descriptions of logos, trade- 
marks, and physical objects, things 
which heretofore have been very dif- 
ficult to describe precisely. 

NAPLPS comes at a time when the 
information industry is bursting with 
new technology that exceeds existing 
standards for information inter- 
change. NAPLPS is a standard that 
pushes this new technology to its 
limits and still provides the capability 
to accommodate unknown expan- 
sions. 

NAPLPS is only the tip of the 
iceberg. In subsequent parts of this 
series, we will describe how NAPLPS 
fits into the larger scheme of local and 
regional area networks and distribut- 
ed intelligent -terminal systems. 
Topics such as down -loading, file 
transfer, and operating- system evolu- 
tion and compatibility will be 
covered. 

Next month, we will begin to 
describe in detail how to write and 
decode NAPLPS information. In the 
meantime, anyone interested in ob- 
taining more information about 
NAPLPS should obtain a copy of the 
ANSI standard specification. 
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Hard Disk is Easy 
to Control 
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With Advanced 
Digital's Error Correcting Controller! 

Advanced Digital has solved the 
problem of hard disk control with 
the HDC 1001, a unique, error - 
correcting, microprocessor -based 
hard disk controller board for 
S-100 based computers. Now, 
control of up to four 51/4" or four 8" 
Winchester drives is a snap. 

Occupying only one slot in the 
S-100 chassis, the HDC- 1001's 
unique error -correcting 
capabilities will detect and 
correct errors before you're even 
aware of them. In addition, you 
get up to 8 -Bit single burst 
correction, multiple burst 
detection, programmable 
correction /detection span, and 
much, much more . 

luck at these outstanding 
features 

Built -in data separator 
Up to 5 MBits /sec data rates 
256 sector addressing range 
CRC generation /verification on 
ID fields 
ECC generation /correction on 
data fields 
Automatic retries on all errors 
Automatic restore and reseek 
on seek error 
32 Bit computer generated 
polynomical 
Complete documentation 
One year warranty 
Retail price: S500 

ADVANCED 
DIGITAL 

CORPOIfIATIOIN 

12700 -B Knott Street 

Ask about our full line of S100 
products, including our SUPER 

QUAD" single board computer, 
SUPER SAVE " processor boards and 

SUPER SYSTEM "- multi-user, multi - 
processor computer. Write or call. 

Sales Department 

And now Advanced Digital 
has really made it easy to add 
hard disk capabilities by offering 
you a perfectly matched, 
thoroughly- tested disk subsystem. 
The subsystem combines the 
HDC -1001 controller with an 
industry- standard 5 MByte hard 
disk and comes complete with 
cable and CP /M BIOS disk. With a 
suggested retail price of $1800 (an 
optional 20 MByte drive is available 
for only $200 more), Advanced 
Digital is by far your most cost 
effective way to gain control of a 
hard disk. 

Garden Grove, California 92641 (714) 891 -4004 TELEX 678401 tab 
^ Ircigistered Irodr,morb of fhgitol Itexxnch 

irin 
` r, g,yrvtt I 1';411 f I w 11 
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Realizing Graphics Standards 
for Microcomputers 

Use of the Virtual Device Interface graphics system 
will make portable graphics application software possible. 

Emerging standards for interactive 
computer graphics herald an era in 
which serious graphics applications 
will be as ubiquitous as spreadsheet 
and word- processing programs. By 
promoting program portability, mak- 
ing it possible to run the same pro- 
grams on different computer systems, 
standards will create large markets 
for both software and hardware 
graphics products. As a result, the 
development of sophisticated graph- 
ics applications for microcomputers 
will be economically feasible. The 
benefit for the end user will be more 
software offerings of higher quality at 
reduced cost. 

A History of Graphics Standards 
The earliest graphics standards 

were de facto standards created by a 
small number of manufacturers who 
established dominance in the field by 
producing various successful graphics 
output devices, such as Calcomp 
plotters and Tektronix graphics ter- 
minals. When these companies added 
software support (for example, Tek- 
tronix's Plot -10 package), their im- 
plementation of graphics- device- 
control routines became the common 
graphics language for applications. 
This situation lasted until the early 
1970s, when the need for broader and 
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Fred E. Langhorst 
Digital Research Inc. 

POB 579 
Pacific Grove, CA 93950 

Thomas B. Clarkson III 
Graphic Software Systems Inc. 

POB 673 
Wilsonville, OR 97070 

more flexible standards was recog- 
nized. 

In 1974, the Special Interest Group 
on Computer Graphics (SIGGRAPH) 
of the Association for Computing 
Machinery (ACM) held the Work- 
shop on Machine Independent 
Graphics at the National Bureau of 
Standards near Washington. This 
conference marked the beginning of 
formal efforts in the United States to 
standardize graphics. The goal: to 
define a generic method for describ- 
ing pictures that could be output to a 
variety of graphics devices such as 
hard -copy plotters and vector or 
raster video displays. 

The International Workshop on 
Graphics Standards Methodology 
held in 1976 in Seillac, France, ac- 
celerated the work begun by SIG - 
GRAPH. A significant development 
was the decision to break the stan- 
dardization task into two com- 
ponents: first, to develop methods for 
making applications programs por- 
table, and second, to develop a func- 
tional description of a "core" or basic 
graphics system. 

In 1977, the Graphic Standards 
Planning Committee released its first 
draft of a graphics standard, the SIG - 
GRAPH Core Standard. This draft 
incorporated input and output 

capabilities for a range of graphics 
devices but did not address the 
emerging field of raster graphics. 
Then, after two more years of work, 
the committee released a major pub- 
lication, the Status Report of the 
Graphic Standards Planning Commit- 
tee, at the annual SIGGRAPH con- 
ference in 1979. Included was a 

methodology and specification for 
the Core Graphics System, raster - 
graphics extensions to the Core 
System, a description of Metafile (a 
device -independent picture file) and a 
model for distributed graphics 
systems. This document also provid- 
ed the impetus for the formation of 
the ANSI (American National Stan- 
dards Institute) Technical Committee 
X3H3 for Computer Graphics Pro- 
gramming Languages. Formed in 
1979, this ANSI group is now the 
major graphics- standardization body 
in the United States. Meanwhile in 
Europe, the Deutsches Institut fur 
Normung (DIN), the German stan- 
dardization institute, was working on 
a parallel effort to produce its 
Graphical Kernel System (GKS). 

Current Standards Efforts 
Present efforts in standardization 

focus on two main interface levels: 
the programmer interface and the 
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PROGRAMMER 
INTERFACE - 
LEVEL 

DEVICE 
INTERFACE 
LEVEL 

APPLICATIONS PROGRAM 

GRAPHICS UTILITY SYSTEM 

GKS INTERFACE 

VDI INTERFACE 

PHYSICAL DEVICE, 
STANDARD INTERFACE 

DEVICE DRIVER 

PHYSICAL DEVICE, 
NONSTANDARD INTERFACE 

UNIVERSAL NAPLPS 
DEVICE DRIVER 

VIDEOTEX DEVICE 

Figure 1: The two main levels of graphics standardization are the programmer and 
device -interface levels. The Graphical Kernel System (GKS) provides a standard inter- 
face between the application program and graphics utility programs. The Virtual 
Device Interface (VDI) standardizes the interface between graphics utilities and device 
drivers. 

device interface. The programmer in- 
terface refers to the conceptual model 
as well as the syntax the programmer 
uses when incorporating graphics 
functions into an application pro- 
gram. The device interface refers to 
the protocol used for communication 
between the device -independent and 
the device -dependent functions 
(sometimes called the DI /DD inter- 
face). The programmer interface stan- 
dardizes the calling sequence and 
functions of a graphics -procedure 
library, while the device interface 
defines a device -driver protocol that 
is consistent for all graphics devices 
(see figure 1). 

The Graphical Kernel System 
The Graphical Kernel System 

(GKS) is the principal emerging stan- 
dard at the programmer level. GKS 
has felt the influence of many na- 
tional organizations, including ANSI 
in the United States, and is justifiably 
described as an international stan- 
dard. Now a Draft International 
Standard, the GKS specification is 
frozen awaiting final adoption as an 
ISO (International Organization for 
Standardization) standard. 

GKS allows portability of graphics 
application programs between dif- 
ferent computer installations by pro- 
viding a consistent interface in high - 
level languages such as FORTRAN 
and Pascal. It also improves a pro- 
grammer's ability to work on dif- 

ferent systems by providing a 
graphics model and syntax that are 
common to several systems. This is 

accomplished by standardizing the 
way in which graphics functions are 
accessed and by providing graphics 
output on a virtual device surface 
defined in normalized device coor- 
dinates. The application program 
may then control the way individual 
workstations interpret the normalized 
coordinates, which are translated to 
real- device coordinates for display, 
although the other layers of the 
system are fooled into thinking they 
are communicating with the idealized 
virtual device. 

Reflecting the rigors of its origin in 
the flexibility it provides, GKS sup- 
ports a full set of drawing primitive 
commands (with variable attributes) 
for data input and drawing, support 
for multiple workstations, and 
device -independent picture segments. 
It also supports raster graphics 
through a comprehensive set of area - 
fill and pixel -array primitives. While 
GKS provides device independence 
for standard functions, nonstandard 
operations are also made available 
through the Generalized Drawing 
Primitive, a well -defined mechanism 
to escape from GKS that allows a 
programmer to access the unique 
capabilities of a particular device. 

Let's take a look at some parts of 
the GKS specification. 

GKS Workstations: A GKS work- 

station is a single display surface and 
one or more input devices. The dis- 
play surface is usually a cathode-ray - 
tube screen, although it could be a 

plotter bed or some other device. 
Multiple workstations that may 
operate in a single, interactive 
graphics session might include, for 
example, a raster display, a plotter, 
and a storage display tube. GKS pro- 
vides the logical interface through 
which the application program con- 
trols physical devices, allowing the 
application to redirect the flow of 
graphics data to another I/O device 
at any time. 

GKS Graphics Primitives: The 
basic drawing primitives in GKS are 
the polyline, polymarker, and text 
primitives. The polyline primitive 
draws a sequence of vectors (straight 
lines) between pairs of points that 
form a sequence specified as an array 
(sort of a "connect the dots" com- 
mand). A single line is merely a 

special case of the polyline, defined 
by specifying both endpoints (rather 
than relying on a sometimes am- 
biguous and confusing current -posi- 
tion model). The polymarker primi- 
tive, chiefly used to identify points on 
plotted curves, is similar to the 
polyline except that a marker symbol, 
rather than a vector, is drawn at each 
specified point. The text primitive 
allows text strings to be displayed at 
any position with any orientation. 

GKS also supports raster devices 
with fill and pixel -array primitives. 
The fill operation paints the interior 
of a closed polyline (polygon) with a 
specified color or pattern (such as a 

crosshatch). The pixel -array primi- 
tive allows a two -dimensional array 
of pixels of different colors, called a 

cell, to be defined. The cell may then 
be replicated over an arbitrary area 
simply by giving the desired bound- 
aries. This operation finds many uses 
in imaging applications such as video - 
frame displays, cartography, and 
other scientific areas. 

Some graphics- output devices have 
incorporated unusually powerful ca- 
pabilities into their repertoire, such as 
the ability to draw arcs, circles, and 
bars. GKS allows an application pro- 
gram to access these capabilities 
through a special escape mechanism 
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Figure 2: GKS provides a versatile set of viewing transformations. A window may be 
defined in the application's conceptual "world space," which selects a portion of that 
space to be viewed. The window is mapped to an area or viewport in an intermediate 
virtual space called the normalized- device -coordinate (NDC) space. This space appears 
identical to all devices in the system. Each workstation can then define its own window 
into the NDC space; each workstation window is mapped to its own viewport on the 

device display surface. This transformation allows each workstation to have a separate 
view of the NDC space. 

called the Generalized Drawing Prim- 
itive. By passing an identification 
number and the required parameters 
to the driver, any unique feature of 
the device may be invoked. In effect, 
the Generalized Drawing Primitive is 

a standard way to be nonstandard. 
Attributes: Associated with each 

output primitive are attributes that 
alter the object's appearance. For ex- 
ample, the polyline primitive has line - 
type (solid, dashed, etc.), width, and 
color attributes. Polymarkers have 
attributes of style, size, and color; the 
styles comprise a choice of common 
ASCII (American Standard Code for 
Information Interchange) characters. 
Text primitives have attributes of 
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size, color and orientation; and multi- 
ple character fonts can be accessed if 

they are available in the graphics 
device. Color indexes may be defined 
by associating a desired color speci- 
fied in RGB (red -green -blue) inten- 
sities with a color -index number; the 
color values of primitives are then 
given as the appropriate index. 

Viewing and Transformations: 
GKS allows the user or programmer 
to define a coordinate space, called 
the world coordinate space, that is 

appropriate for each application. 
This world coordinate space is 
mapped into device coordinates in a 
controlled manner through two 
distinct operations: normalization 

transformations and workstation 
transformations. GKS first trans- 
forms world coordinates into a 
normalized- device -coordinate (NDC) 
space by defining a working region, 
or window, in world- coordinate 
space. NDC space acts as an abstract 
viewing surface or an intermediary 
space between applications and de- 
vices. The NDC space is then trans- 
formed into the device coordinates 
(DC) of the workstation. When mul- 
tiple workstations are used, each may 
have a distinct view of the application 
by setting its own workstation win- 
dow. The last transformation allows 
the workstation to set a viewport, the 
active region of the device's potential 
workspace, which can be used for 
scaling and translating the original 
picture (see figure 2). 

Graphics Input: A full set of input 
operations allows an application pro- 
gram to receive input from a broad 
range of interactive input devices. 
The input operations are grouped 
into five classes: choice, locator, 
pick, string, and valuator. This vital 
flexibility allows GKS to support the 
optimum input device for a particular 
working environment. The result is 
improved interactivity through which 
the full potential of the graphics 
man /machine interface can be real- 
ized. The request -locator function 
returns the position of an image enti- 
ty in world coordinates, while the 
request- valuator function returns an 
indication of the current value of a 
continuous valuator device such as a 
potentiometer. The request- choice 
function returns an integer that repre- 
sents one of a set of choices. The pick 
function returns the graphics segment 
number that corresponds to the ob- 
jects being selected with graphics in- 
put. Finally, the request- string func- 
tion reads character input from a key- 
board device. The way in which these 
logical functions are implemented 
(through a joystick, a mouse -like 
the one used with the Apple Lisa, 
function keys, etc.) is workstation 
dependent. 

Inquiries: To aid the programmer, 
GKS provides an inquire capability 
that allows the application program 
to find out information about its sys- 
tem environment: the current operat- 
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Master Programmer Pavel Breder Does It Again! NEW SUPER POWER! (vers on 3.3) 
puts you In control of CP /M. Now for CP /M86 and MP /M 86,too. 

"POWER IS A GREAT PROGRAM" - InfoWorld Software Review Nov 8/82 

The first super program that 
puts you in control of CP /M.' "' 

POWER! works with CP /M or MP /M 
on any computer, 

POWER! gives you complete con- 
trol over CP /M! 

Ever accidentally erased a file? 
POWER! restores erased files! 

Ever fiddled with PIP in copying 
files? POWER! replaces PIP and is 
faster and easier. You simply pick 
files to be copied from a numbered 
menu. POWER! feeds the names to 
CP /M for you - no need to type file 
names, no typing errors...ever! 

Tired of CP /M's scrolling through 
text files? POWER! goes through 
files for you, page by page, file by 
file, or line by line with instant halt 
at your finger tips. 

Ever lost data on a glitched disk? 
POWER! tests disks and fixes 
glitched disks. 

Damaged Directory? 
POWER! allows you to repair the 
directory! 

Afraid of HEX numbers? 
POWER! automatically converts 
HEX to DECIMAL, BINARY & ASCII. 

Need to patch or change a program? 
POWER! searches memory, dis- 
plays memory, and lets you change 
memory wherever you want. 

Want to locate a file? 
POWER! sorts the directory, 
searches all disks or all user areas 
automatically for files for you. 

Annoyed at having to keep a 
system disk in Drive A:? POWER! 
doesn't require a system disk in 
any drive. 

Renamed a file using = and all that 
typing? POWER! lets you pick files 
from a numbered menu and 
prompts for every action. 

Ever accidentally overwritten a file? 
POWER! checks first and asks per- 
mission. 

MORE THAN 

CP /M® 
UTILITIE 

IN ONE 

ONLY $149 ($2.75 EA.UTILITY) 

POWER! fr - - our disk 
space si . e it es less 

than 15 

POWER! versions or CP/M 
or MP/M an any c mputer. 

TRY IT ON US! 
MONEY BACK CU ' ' ANTEE 

Need to manipulate data on a disk? 
POWER! reads and writes any track 
or sector independently. 

Ever make a mistake in the DDT? 
POWER! loads disk data to ANY 
memory address, not just 100, and 
writes to the disk from any memory 
address. POWER! Single -Steps 
through memory, moves memory, 
compares memory sectors, tests 
memory, allows you to change 
memory and saves to disk using 
Decimal numbers. 

NOW POWER! permits you to 
securely lock any file with your 
password to protect sensitive infor- 
mation from prying eyes. 
PASSWORD program included 
FREE with every POWER! order. 

Dislike BDOS errors? 
POWER! ends BDOS errors, and 
gives you a way out. 

Trouble identifying files? 
POWER! marks original files and 
their copies for you. POWER! also 
compares files and finds identical 
copies regardless of name. 

Can't remember odd file or program 
name abbreviations? POWER! lets 
you deal with disk files by number. 
Never type or mistype file names 
again. 

POWER! does more.. NEW version 
of over 55 command utility pro- 
grams is the only CP /M housekeep- 
er you will ever need to really get 
control of your computer. A great 
buy, too, at less than $2.75 each. 

Previous purchasers of POWER! 
Exchange your original disk for 
updated version with the new 
commands and brand new 
manual. $35.00 

credit card, check or C.O.D. 

JOIN OTHER POWER USERS r 
E. I. Dupont Xerox Corp AMF COMPUTING! 2519 Greenwich, San Francisco, CA 94123 

Sperry Univac Conn. Gen. Life Syracuse Univ TOLLFREE (800) 227 -3800 Ext 28 DEALERS and OEM's 
NY Stock Exchange Princeton Univ Olivetti IN CA: (800) 792-0990 Ext 28 (415) 567.1634 
Livermore Labs ITT New Mexico State 
Union Carbide Dow Chemical Monsanto Chemical CP /M $149 CP /M.86 $149 MP /M $198 Cahlorn,a add 6 °° sales tax 

UC Berkeley Advanced Logic Sys Univ Minnesota 
Card No. Ex Date 

UC San Francisco 
Bendix Corp 

Charlston Univ 
Univ Helsinki 

US Dynamics 
City Bank Name 

Fort Motor Co. Honeywell Company 
Address 

COMPUTING! 2519 Greenwich, San Francisco, CA 94123 
__ 

City Zip 

Computer 
VISA 27 

See Us at CPM 83 Show 
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COMPUS HACK 
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PDS UNIVERSAL 
PRODUCTS 

TRUMPCARD 
A unique memory card with 256K Ram 

Game I/O and Serial I /O $499.00 

TRUMP CARD II 
Serial I/O and 512K fully populated 
memory card 5699.00 

TRUMP CARD V 
Features Parallel and Serial I /O, Game 
I/O and a Clock /Calander with bat- 
tery back -up. A fully populated 256K 

memory board 5599.00 

OUADRAM 
Quad Board - 256K Parallel Port, Serial 

I /O, Clock Calendar with battery 
backup 5599.00 

512K Ram with Serial I/O . 5799.00 
Microfazer Parallel S199.00 
Microfazer Cable $37.95 
Quad Color I S299.00 
Quad Color II 640 x 200 5499.00 
Quad Color III 640 x 400 S699.00 

IBM PC- COMPLETE LINE TRM. 
IBM 
PC Complete System: includes 64K 

IBM -PC with 2 Floppy Disk Drives, 

Floppy Drive Controller, 12" monitor, 
Color Graphics card. All for 

only 52899.00 
AST COMBO CARD 
AST Combo Card 256K ram, Parallel 

Port, Serial Port, Clock Calendar and 
Batter/ hack -up S599.00 
MAYNARD ELECTRONICS 
Floppy Disk Controller 5179.00 
Floppy Disk Controller w /Parallel 

Port $229.00 
Floppy Disk Controller w /Sen. 

Port 5239.00 
HERCULES GRAPHICS CARD 
This card gives you 720 x 350 graphics 
capabilities and it Is completely 
compatible with DOS software for 
only 5489.00 

Paces subject to change without notice 

Your Systems Specialist 
brotheL 

BIG BLUE 
Dual I/O ports, dual processing, Serial 
port, Parallel port, 5 MHZ, Z80 B, 64K, 
Hard disk interface, Clock/Calendar, 
let's you run existing CP /M software. 
I ist S589 . . Ours $479 
TALL TREE SYSTEMS 
JRAM 512K, allows PC to address ONE 
MEGABYTE Electronic Disk... $800 EA. 
JFORMAT lets you mix and match 
Drives: single /dual /quad /Electronic/ 
8" /Hard Disk + Printspooler and 10 

spector formatting. 560.00 

FLOPPY DISK DRIVES 

TANDON 
TM-I00-1 SS /DD . 5189.00 
TM -100 -2 DS /DD.. S249.00 
TM -100 -4 DS /DD... 5359.00 
TM -848 -1 SS /DD ... S425.00 
TM -848 -2 DS /DD... $499.00 
SHUGART 
SA400 SS /SD. $175.00 
SA450 DS /DD.. $250.00 
SA800 /801 SS /SD.. $365.00 
SA850/85I DS /DD.. $459.00 
OUME 
DT -5 DS /DD $269.00 
DT -8 DS /DD. 5469.00 
AMDEK -3 COMPACT 3" 
MICRO- FLOPPYDISK 
DRIVE SYSTEM 
This 3" Amdek M icro-Floppydisk Drive 

offers up to 1 Megabyte storage. Two 
drives (with built -in power supply) are 
furnished to commodate Micro-Floppy- 
disk Cartridges .. 5699.00 

HARD DISK SYSTEMS 
For IBM and Apple from Devonq 

and Corona 
5MB $ 1595.00 
10MB S1995.00 
Complete subsystem with software, 
cables and power supply. 

PRINTERS 

EPSON 
MX -80 W /graftrax plus . 

S439.00 
MX -80 FT W /graftrax plus $499.00 
MX- I00 W /graftrax plus $659.00 
Atari to epson cable. 535.00 
IEEE Pet $25.00 
Apple parallel $35.00 
IBM to epson 546.00 
MX-70. M X -80, MX-80 FT 

ribbons $ 14.00 
MX -100 ribbons $24.00 

'APPLE. is a Trade Mark of Apple Computers. Inc. 

*IBM, is a Trade Mark of IBM Corp. 

BROTHER 
HR -1 Aparallel 789. 
HR-I A serial $899. 

Tractor feed option 5135. 
Print wheel . S24. 

Multi strike ribbon (dozen) S73. 

One time film ribbon (dozen) S32. 

SMITH CORONA " 

TP- I parell 5579. 
TP -I serial S579. 
Nylon black fabric ribbon 

(dozen) S49. 

Mylar multi strike (dozen) 554. 

Print wheel S9. 

WNW 
NEC 
SPINWRITER 

:` /'.(.' 

7710 -1 $22 
7715 -1 S23 
7720 -1 $25 
7725-1 .. S26 
7730 - I $ 22 
SPINWRITER 
35 ;0 S13 
3515 S14 
3520. S19 
3525 519 
3530 516 
3550 520 

PC 8023A $4 

OKIDATA 
82A S429.. 
83A $699. , 

84AP parallel $999.1 

84AS serial S1099.1 

82A tractor feed 569. 
Parallel cable [Okidata to Apple or 

Atari] 529. 

MONITORS 

AMDEK 
Video 100 589., 
Video 300 S179.1 

Video 300A (Amber) S159. 
Video 310 (for IBM PC) S179. 

Color I 13" composite 
monitor S299. 

Color -II (Hi -res) $669. 

Color -Ill (Med -res) . S399. 
Color -IV 5999. 
DMV Board for Apple II .... S139. 

Business & Home Computers 
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MADEK 
=olor II 16 color modulation 

kit $9.99 
itari to Color I interface 

cable S19.95 
SIC -20 to Color I interface 

cable 19.95 
NEC 
B- 120 I M 12 " green 

screen S169.00 
C -1212M 12" color (Lo-Res) 335.00 
C- 1203DH (A) 12" (Hi -Res) .. S752.00 
=691 video interface cable tor 

IBM $ 26.95 
=692 video interface cable for 

NEC $29.95 
LECTROHOME 
3" RGB monitor (Med -Res) . S299.00 
3" RGB monitor (Hi -Res) $549.00 

\JTSC module $25.00 
;upercolor Board ... S199.00 
6 color IBM cable ... S39.00 

3 color IBM cable $39.00 
'4EC PC -8000 cable $39.00 

_OMREX 
=R -5500 12" monochrome 

display 
:R -6500 13" composite cok 

monitor 
_R -6600 13" color RGB 

monitor 

$89.00 

S299.00 

S 499.00 

:ABINETS /POWER SUPPLY 
Dual 8" disk drive cabinet/ 

ps S249.00 
Dual 51/4" disk drive cabinet/ 

ps S99.00 
Single 51/4" disk drive cabinet/ 

ps S69.00 
single side double density 8" disk 
drives, cabinet /power 

supply S895.00 

SPECIAL PRICES 
ARE ONLY PART 
DF OUR SERVICE 

00111104 

1.1014111 
apPle 
APPLE II+ COLOR 
COMPUTER SYSTEM 
Apple II+ computer system with 64K 
Ram, two "DataDrive" disk drives, 
controller card, Z80 card, 80 Column 
card and a high quality Comrex 6500 
composite color monitor S2499 

Applell+ Computer System with 48K 

of memory. "DataDrive" disk drive, 
controller card, 12" green screen hi- 
contrast monitor. All cables and manuals 
are included for a CompuShack price 
of $1599 
For the same system listed above with a 

16K card, Z80 card and an 80 Column 
card add $351 

OTHER PRODUCTS FOR APPLE II 

PDS UNIVERSAL 
Z80 card CP /M included . $ 159.00 
80 column card S199.00 
Disk drive controller card W/ 

diagnostics software $99.00 
Disk drive controller 
PDS 
DATA DRIVE® 
100% 
Compatible 
disk drive for 
Apple II +. 

S79.00 

S 279.00 
SUGGESTED RETAIL PRICE . 

Drive with controller card . 

SPACE SAVER 
Slim line drive for Apple II + S399.00 

S429.00 
S359.00 

(714) 730-7207 
R. H. ELECTRONICS 
Super fan II and one outlet .... S59.95 
Super fan II W /Zener Ray and 

two outlets . 
S79.00 

HAYES MICROCOMPUTER 
PRODUCTS 
Micromodem II 5299.95 
Smartmodem 1200 baud full 

duplex 5529.95 
M icromodem II manual/ 

diskette 515.00 
T G PRODUCTS 
Game paddles $29.95 
Joy stick 545.95 
Select a port $45.95 
STREET ELECTRONICS 
ECHO II speech synthesizer ... S175.00 

THE OSBORNE 1 PERSONAL 
BUSINESS COMPUTER 
The Osborne 1 comes standard with 
64K Ram, 2 Floppy Disk Drives, Serial 
Interface, Modem Connection, IEEE 

488 Interface C Basic, CP /M and Supercalc 
for the Best Price In The Country Call 
FRANKLIN ACE 1000 COMPUTER 
SYSTEM 
64K Ram, Upper and Lowercase letters, 

12 Key numeric, Alpha Lock, Visitait 
Keys, Two "Data Drives " and Control- 
ler, 12" (green) monitor S1699 

Color Card add S59 

KAYPRO II COMPUTER SYSTEM 
64K Ram, Perfect Writer, Perfect Filer, 

Perfect Speller, Perfect Calc, S- Basic, 

CP /M version 2.2, two disk drives, 9" 
(green) monitor, RS232 interface, Parallel 

Printer interface, and Weatherproof 
carrying case $ 1699 

WE'RE OPENING RETAIL 
STORES THROUGHOUT 
THE U.S.A. SOON! 

COMPUS H A C K FRANCHISE= 

CALL YOUR LOCAL COMPUSHACK DEALERS: 
California 

Colorado 
Idaho 

Anaheim 
Concord 
La Mirada 
Newport Beach 
San Diego 
San Jose 
Tustin 
Walnut Creek 
Westminster 
Woodland Hills 

Denver 
Twin Falls 

(213) 947 -6284 

17141 457 -2149 
1408) 973 -1444 
(714) 730 -7207 

12131 888 -0030 
13031422 -3925 

Illinois 
Montana 

New York 

Texas 

Washington 

Wisconsin 
Canada 
U.K. 

Chicago 
Great Falls 
Missoula 
Albany 
Rochester 
Rome 

Austin 
Richland 
Spokane 
Verona 
Toronto 
London 

13121 964 -4612 

1406) 721 -1811 

(315) 336-0266 
1512) 258 -1062 

1608) 845 -7110 

01- 935 -0480 

Sales and Service: Headquarters Telex: 181667 
(714) 730 -7207 Answer Back COMPDSHAK I S I N ALL FLOPPIES REPAIRED QUICKLY Al LOW COST 
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APPLICATION LAYER 

LANGUAGE LAYER 

GRAPHICAL KERNEL SYSTEM (GKS) 

OPERATING SYSTEM 

CPIM GSX 

OTHER HARDWARE GRAPHICS HARDWARE 

Figure 3: This layer model shows the relationship of GKS and VDI to other components 
in a graphics system. Each module may call the functions of the adjoining layer below. 
An example of this is the Graphics System Extension (GSX) to the popular CP /M family 
of operating systems. 

ing state, primitive attributes, view- 
ing operations and transformations, 
and device capabilities. 

Device -Level Interfaces 
Two emerging standards are ad- 

dressing the hardware -driver inter- 
face level. One of these, the North 
American Presentation- Level -Proto- 
col Syntax (NAPLPS), was developed 
by a team at Bell Laboratories as an 
extension of graphics developments 
in the Canadian Telidon videotex 
system. (See the article "NAPLPS, A 
New Standard for Text and Graphics: 
Part 1" by Jim Fleming and Bill Frezza 
on page 203.) NAPLPS (pronounced 
"nap- lips ") has been adopted by 
AT &T as a standard for transmitting 
text and graphics over telecommuni- 
cation lines. In some computer - 
graphics applications, NAPLPS prob- 
ably will "sit below" another, more 
general, device interface called the 
Virtual Device Interface (VDI). This 
relationship is illustrated in figure 1, 

where the NAPLPS block is placed 
under the dashed line of the Virtual 
Device Interface. 

The VDI standard is being 
developed by the ANSI X3H33 Tech- 
nical Committee as a standard inter- 
face between device -independent 
software and graphics devices. VDI 
makes all devices appear as identical 
virtual graphics devices by defining a 

standard input /output protocol. The 
unique characteristics of the physical 
graphics device are isolated in the 
device -driver software module. This 
technique has been employed by in- 
dividual vendors to make their own 
products compatible with a wide 
range of devices, similar to the way 
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operating systems such as Unix or 
CP /M are interfaced to a multitude of 
hardware configurations. VDI takes 
the concept a step further by provid- 
ing potential industry-wide com- 
patibility. 

The VDI specification is expected 
to be frozen during the summer of 
1983. For the graphics- equipment 
manufacturer, the adoption of this 
standard means that a VDI driver for 
a particular graphics device need be 
written only once. All graphics ap- 
plications that conform to VDI would 
then be able to communicate with the 
device through the standard device 
driver. Long -range benefits will be 
more evident as equipment and semi- 
conductor manufacturers begin im- 
plementing more of the software - 
driver functionality in hardware -in 
effect moving the VDI interface down 
into the graphics device itself. This 
development in graphics is a direct 
parallel to other standardization 
efforts, such as the Shugart 
Associates Standard Interface (SASI) 
for disk -drive subsystems. The SASI 
hardware and protocol specification 
allows OEMs (so- called original 
equipment manufacturers) to freely 
mix disk subsystems and host corn- 
puters made by different firms. The 
popularity of this approach stems 
from the many benefits it offers to the 
industry: less design effort expended 
reinventing the wheel, numerous sec- 
ond sources of parts, higher reliabili- 
ty with a proven design, reduced 
costs, and larger markets. Similar 
benefits will accrue to computer 
graphics as a result of the standard- 
ization efforts that are at last bearing 
fruit. 

Graphics Standards as Products 
Although the cost of hardware, 

especially semiconductor memory, is 

usually cited as the major inhibitor to 
truly widespread use of interactive 
graphics, this is becoming less and 
less accurate. The lack of universal 
standards has dulled the impact of the 
dramatic reduction in component 
costs in the past decade. The impend- 
ing advent of these important stan- 
dards paves the way for implementa- 
tions of computer graphics that will 
enjoy widespread availability and 
economies of scale. The success of 
this approach has been demonstrated 
in the microcomputer world by such 
de facto standards as the 8080 -com- 
patible microprocessors and the 
CP /M operating system. 

Digital Research in collaboration 
with Graphics Software Systems Inc. 
(GSS) has recently responded to the 
potential offered by the new stan- 
dards by expanding the capability of 
the CP /M family of operating sys- 
tems with an upgrade called the 
Graphics System Extension, or GSX. 
This upgrade provides full graphics 
capabilities to the user through the 
normal CP /M function -call access 
mechanism. The architecture of GSX 
has been carefully designed to allow 
the extended CP /M to maintain com- 
patibility with nongraphics applica- 
tions and to use system resources in a 
way that is consistent with a small - 
system environment, according to the 
structure shown in figure 3. 

Digital Research has also provided 
a package called GSS -Kernel that 
presents a GKS interface to the 
graphics -application programmer 
using the graphics functions provided 
by GSX. GSS -Kernel, a linkable run- 
time library, will increase program- 
mer productivity while providing 
program portability through the stan- 
dard GKS interface. In addition, ap- 
plications using GSS -Kernel will be 
source -code compatible with large 
computer systems running GKS pro- 
cedures libraries. 

GSX Architecture 
GSX is composed of three major 

components: the graphics- device op- 
erating system, the graphics in- 
put /output system, and the Gengraf 
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IntroduceyourApplé to 
thousands of new programs 

with the new MicrosoffSoftCard: 
A more powerful Apple. When you add the new Microsoft 
SoftCard system to your Apple Il or Il Plus, you also add 
the ability to run thousands of CP /M -8O based programs. 
Languages. Utilities. Applications programs that range 
from word processing and data base management to analysis 
and forecasting tools. Thousands of software tools for busi- 
ness, professions and the home. Tools that can turn your 
Apple into a far more productive machine. And, the 
new SoftCard system is enhanced, allowing you to 
run 60K programs. If you already have a SoftCard 
system, ask your dealer about Microsoft's 
inexpensive upgrade kit. 
Two computers in one. With the 
SoftCard system, your Apple becomes 
two computers. One that runs Apple 
software, another that runs 
CP /M -80. Which means you'll 
double the utility of your computer. 
A complete solution. The SoftCard 
system includes everything. The easy -to- 
install SoftCard circuit board. The CP /M -80 
operating system. Microsoft BASIC plus 
GBASIC for graphics applications. And, the utilities 
you need to manage CP /M -80 files. 
Why Microsoft? Microsoft was the first personal computer 
software manufacturer. The very first. Today, Microsoft software 
is running on well over a million computers worldwide. 
There's a reason. Microsoft has earned a reputation for better 

software. Products that work. Products that are 
constantly being enhanced. And when the 

enhanced versions are ready, we make 
the enhancements available to our 

customers. Like the 60K enhance- 
ment for the SoftCard system. That 

kind of product support is just one of 
the ways we earned our reputation. 

Ask your dealer. Ask about the superior 
applications programs the SoftCard 

system makes available to your Apple. High 
quality programs for almost every area of home, 

business, and professional use. Then, ask for a 

demonstration of the complete Microsoft SoftCard 
package ...and any of those thousands of new programs 

you can introduce to your Apple. 

BETTER TOOLS FOR MICROCOMPUTERS 

MICROSOFT. 
MICROSOFT CORPORATION 

10700 NORTHUP WAY 
BELLEVUE. WASHINGTON 98004 

Microsoft is a registered trademark of Microsoft Corporation 
SoftCard is a trademark of Microsoft Corporation 
Apple is a registered trademark of Apple Computer. Inc. 

CP /M-80 Is a registered trademark of Digital Research. Inc. 
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DEVICE DRIVER 

F FFF 

0100 

0000 

BIOS 

BDOS 

GIGS 

GDOS 

NONGRAPHICS 
-FUNCTION 

CALLS 
GSX 

J 

USER -PROGRAM AREA 
(TRANSIENT PROGRAM AREA 

SYSTEM 
DATA 

DOS 
FUNCTION 
CALLS 

Figure 4: GSX consists of the device- independent (GDOS) and device- dependent 
(GIOS) components. These are loaded at run time below the BDOS (basic disk 
operating system) module in high memory. Initial loading of GIOS and GDOS from the 
system disk is performed by a loader routine attached to the application program by the 
GSX Gengraf utility when the program is created. During operation, graphics work- 
stations may be changed by making a request to GDOS that causes a new device driver 
to be loaded from the disk. 

utility routine. The graphics- device 
operating system, or GDOS, is analo- 
gous to the BDOS (basic disk operat- 
ing system) module in the standard 
CP /M system and contains the de- 
vice- independent portion of GSX. 
The graphics input /output system, or 
GIGS, contains the device -dependent 
drivers which, like the basic in- 
put /output system (BIOS) in stan- 
dard CP /M, provide the necessary 
"glue" to connect GDOS with the 
particular characteristics and com- 
mand sequences of a specific graphics 
device. Finally, the Gengraf utility 
configures a graphics- application 
program to run in the GSX environ- 
ment. 

Figure 4 shows the relationship of 
software components of a GSX - 
extended CP /M -80 system. GDOS 
and CIOS form a path to graphics 
devices that is essentially parallel to 
the BDOS and the BIOS. Normal 
operating- system calls, such as read- 
ing from or writing to the console or a 
disk drive, are initiated by the BDOS, 
and the BIOS provides the device- 
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dependent interface. Graphics calls 
are intercepted and serviced by 
GDOS and passed to the appropriate 
device -dependent driver within 
GIOS. In reality, only one device - 
driver routine is resident in memory 
at any time; the other device drivers 
are stored on disk. The application 
program may request use of a new 
workstation at any time, and GSX 
will insure that the proper device 
driver is loaded as needed. This 
choice of implementation maximizes 
the memory available for the applica- 
tion program. 

Graphics- Device Operating Sys- 
tem: Access to all graphics operations 
is through function calls to GDOS, 
made in the same manner as BDOS 
calls except that an additional param- 
eter list is specified to transfer 
graphics information. This informa- 
tion includes a graphics operation 
code, a control array, a parameter 
array, and a point array. Point lo- 
cations are passed to GSX in a nor- 
malized- device -coordinate space. 
Here all point locations are specified 

with x,y coordinates between 0,0 and 
32767,32767. GDOS then transforms 
the NDC coordinates into the device 
coordinate system through a scaling 
operation using device -specific infor- 
mation that was passed when the cur- 
rent workstation was opened for use. 
This scheme not only provides a VDI- 
compatible method of passing coor- 
dinate values, but also allows points 
to be specified as integer arrays, thus 
saving memory space and processing 
time. 

GDOS is also responsible for 
dynamic workstation assignment. 
Each device on a system is associated 
with a workstation- identification (ID) 
number. When GDOS receives a re- 
quest to assign a workstation (change 
the currently active graphics device), 
it determines which driver corres- 
ponds to the indicated workstation 
ID and loads that driver into 
memory. The new driver is loaded 
into memory in the same locations 
formerly occupied by the previous 
driver so that memory requirements 
are minimized. The logical associa- 
tion of workstation ID number to a 
particular device is made through an 
assignment table, a text file stored on 
the system disk. You can alter the 
correspondence of workstation ID to 
specific device drivers simply by edit- 
ing the assignment -table file with any 
text editor. 

Graphics Input /Output System: 
The CIOS component of GSX con- 
tains the device -dependent code that 
translates between the Virtual Device 
Interface and the unique charac- 
teristics of a real graphics device, 
making all graphics devices appear to 
the application program as identical 
virtual devices. The VDI specifies the 
pseudo- operation code for a graphics 
operation as well as a set of input and 
output arguments. The input argu- 
ments include an array of control 
parameters, an array of input 
parameters, and an array of input 
point coordinates. The output argu- 
ments include control parameters, 
output parameters, and output point 
coordinates. The control, in. put, and 
output parameters are unique to the 
particular operation being performed 
(see table 1). 

Often, the capabilities specified by 
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EXTRA1 

S -100 world News 
EXTRA 

MACROTECH International Corporation 22133 Cohasset Street, Canoga Park, California 91303 213 -887 -5737 

Megabyte S -100 Memory Here Now 

M3 Family Growing 
Another product recently introduced by 
Macrotech is soaring to the top of the best- 
seller list. The Multiuser II is a 128 kbyte 
7Ons CMOS static ram memory board that is 
unquestionably without peer in the S -100 
marketplace. It's a 6 -layer board with blazing 
speed, 8/16 data transfer protocol, and ultra - 
low power external battery support. The 
same M3 memory mapped addressing archi- 
tecture so in demand with system software 
professionals is now standard in the new 
Multiuser II. M; was first developed by Macro- 
tech for the popular Multiuser I 256K dynam- 
ic ram board to meet the demanding require- 
ments of today's sophisticated systems. 

Macrotech's advanced memory mapping 
scheme allows each 4K block of the 16 bit 
(64K) logical addresses to be dynamically 
translated to any 4K block of the physical 
memory. Global memory can be configured 
to any size and located anywhere in the logi- 
cal address spacè. All remaining memory can 
be addressed through the remaining logical 
address space by simply reloading the map- 
ping registers to address the desired physical 
memory blocks. This scheme permits unlimit- 
ed use of all on -board physical memory. 

Major breakthrough made by 
Macrotech International Corporation 
CANOGA PARK (MI)- January 20,1983 -Mike Pelkey, president of Macrotech International 
Corporation, today announced a major technological breakthrough in S -100 dynamic memory 
board density. A full megabyte of high speed dynamic ram is contained on a single stan- 
dard size S -100 multilayer P.C. board. The product, dubbed 'Max' meets all IEEE /696 mech- 
anical and electrical specifications and byte 
parity generation /checking is included as a 
standard feature. Max supports IEEE /696 24- 
bit addressing (selectable at any 128K boun- 
dary), 8/16 data transfer protocol, phantom j 

filtering 
and the ultra low noise Flexibility Cited bus signal filtering provided on Macrotech's 

popular high performance 256K dynamic 
memory board. 

Max is in production now and shipping at 
the all -time low cost per hit list price of 51,983 
in unit quantity. 

Bruce Kimmel, Macrotech's sales manager 
reports that customers are being served on 
a "first -in, first -out" basis and warns that due 
to a high incidence of graphics and similar 
memory- intensive applications, along with an 
unwillingness in the trade to pay exorbitant 
prices for memory, backlogs may occur for 
Max which could delay shipments against 
some late orders. With the improbability of 
second sourcing for some time, interested 
parties are urged to get orders in as soon as 
possible. Bruce can be contacted at 22133 
Cohasset Street, Canoga Park, California 
91303, or reached by telephone at (213) 
887 -5737. 

Virtual Disk 

CANOGA PARK -January 20, 1983- Macro- 
tech reports their Multiuser I and Multiuser 
II S -100 ram memory boards can be used as 
both system memory and "virtual disk" stor- 
age in eight or sixteen -hit applications. Ad- 
dressing flexibility is the key. The Multiuser 
M} memory mapped addressing is guaranteed 
to allow memory partitioning to fit the exact 
requirements of your system without ever 
wasting a single byte. 

Today's trend in operating systems appears 
to include extended memory capabilities to 
allow for the recent technological advances 
in semiconductor memory. A close look at 
Digital Research's new CP /M 3' for example, 
would lead you to believe that it was especial- 
ly created to fit Macrotech's family of Multi - 
user memory boards. (It wasn't, but try to find 
one that fits better.) 

Where it all started: pictured is the popular 
Multiuserl, Macrotech'sfrstproduct. This 
widely used board provides 256 Kbytes of 
dynamic ram with 4K page memory map- 
ping (called M9, 8/16 bit operation, 24 bit 
addressing and byte parity checking. 

MACROTECH 
Announces 
Distribution Expansion 
CANOGA PARK -January 20, 1983-Macro- 
tech is now establishing domestic and inter- 
national dealer /representative networks. The 
California based firm is expanding it's cus- 
tomer support through these channels and in- 
vites inquiries. Volume users and retailers 
should contact the company for details. 

Macrotech's marketing director Bob Ryle 
states, "IEEE /696 has made S -100 legitimate. 
It is rapidly gaining acceptance due to its in- 
herently superior speed characteristics:' Ryle 
attributes the growing demand for Macrotech 
memories to Macrotech's strict adherence to 
the IEEE standard. Circle 240 on inquiry card. 
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Circle 103 on inquiry card. 

AIMING 
TO PLEASE 
If you know anything at all about Com- 
puter Furniture and Accessories, you 
know that we bend over backwards to 
make our customers happy. That's 
why we'll modify our standard line of 
computer desks and accessories to 
meet your special requirements. With 
custom tops and desk configurations, 
special data shelves, micro shelves, 
risers, keyboard recesses, cable cut- 
outs and paper slots, as well as custom 
paint and top laminate colors. At CF &A 
you get all this plus durable construc- 
tion, reasonable cost, and personal 
service. More 
than ever, 
CF &A is aim- 
ing to please. 

Computer Furniture and 
Accessories 

515 West 132nd Street 
Gardena, CA 90248 

(213) 327.7710 

Houston Warehouse: 
Hamilton and Associates 

8050 El Rio 
Houston, TX 77054 

(713) 741.1505 
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Op Code Description 

1 Open Workstation: initialize a graphics device (load driver routine if 

necessary) 
2 Close Workstation: stop graphics output to this workstation 
3 Clear Workstation: clear display device 
4 Update Workstation: display all pending graphics on workstation 
5 Escape: enable special device -dependent operation 
6 Polyline: output a polyline 
7 Polymarker: output markers 
8 Text: output text starting at a specified position 
9 Filled Area: display and fill a polygon 

10 Cell Array: display a cell array 
11 Generalized Drawing Primitive: display a generalized drawing primitive 

function 
12 Set Character Height: set text size 
13 Set Character -Up Vector: set text direction 
14 Set Color Representation: define the color associated with a color index 
15 Set Polyline Line Type: set line style for polylines 
16 Set Polyline -Line Width: set width of lines 
17 Set Polyline -Color Index: set color for polylines 
18 Set Polymarker Type: set marker type for polymarkers 
19 Set Polymarker Scale: set size for polymarkers 
20 Set Polymarker -Color Index: set color for polymarkers 
21 Set Text Font: set device -dependent text style 
22 Set Text -Color Index: set color of text 
23 Set Fill- Interior Style: set interior style for polygon fill 
24 Set Fill -Style Index: set fill style for polygons 
25 Set Fill -Color Index: set color for polygon fill 
26 Inquire Color Representation: return color representation values of index 
27 Inquire Cell Array: return definition of cell array 
28 Input Locator: return value of locator 
29 Input Valuator: return value of valuator 
30 Input Choice: return value of choice device 
31 Input String: return character string 
32 Set Writing Mode: set current writing mode (replace, overstrike, complement, 

erase) 
33 Set Input Mode: set input mode (request or sample) 

Table 1: Operation codes available under the Graphics System Extension (GSX). 

the VDI standard are not provided by 
a particular graphics device. In some 
cases, the device -driver software 
emulates the required function. For 
example, four line styles are specified 
by VDI: solid, dashed, dotted, and 
dashed -dotted. If a graphics device 
does not have the ability to produce 
these directly, their automatic genera- 
tion is emulated in software. For ex- 
ample, if a dotted line cannot be pro- 
duced by a device, the required line 
style is produced by generating a 
series of short solid lines with in- 
tervening spaces. 

Gengraf: The final component of 
GSX is the Gengraf program. Gengraf 
is a utility program used by the ap- 
plication programmer to configure a 

graphics program for use with GSX. 
Gengraf appends a special loader 
routine onto the graphics program. 
This loader brings GDOS into mem- 
ory and loads the default graphics - 
device driver before execution of the 
graphics program begins; therefore, 
GSX (GDOS and GIOS) is brought 
into memory only when a graphics - 
application program is executed. 
Otherwise, the programmer has use 
of the full user -program space 
available under CP /M. 

The loading and linking of GSX is 
completely transparent to the user at 
run time. In CP /M -80, the linkage to 
GDOS is established by the Gengraf 
loader at run time by a substitution of 
the GDOS entry point in place of the 
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COMPUTER 
SYSTEMS 

Q T Products Division 
COMPATIBLE COMPUTER CORP. 
3330 South Third St. West 
Salt Lake City, UT 84115 
C118011974-0999 

"Duality Throughout" 
800 -238 -3100 

O.T. Systems Division 
GOLDEN WEST COMPUTERS 
60 North 300 West 
Provo, UT 84601 
018011373-1467 

NEW IMPROVED 1983 MODELS 
The entire Q.T. product line has been redesigned and improved using com- 
puter controlled manufacturing techniques to insure the highest quality. 
Many new features have been added to every item. The Q.T. 1983 models are 
among the best S -100 products available on the market today. They are fully 
compatible with the latest 16/32 bit cpu's. 

Call 18001 238 -3100 today for the location of your nearest dealer and /or to 
obtain the 1983 Q.T. catalog. Substantial dealer /OEM discount offered. 

Stocking dealers with retail showrooms and mail order facilities include: 

Priority One, Chatsworth, CA ® 800 -423 -5922 
Bison Products, Los Angeles, CA ® 213- 994 -2533 
Compatible Computer, New York City ® 212- 221 -7900 

NOTICE CP /M is a trademark of Digital Research. Turbodos of Software 2000 and INFOWARE of Compatible 
Computer Corporation The O T products and systems above are produced and sold under license by 
Compatible Computer Corporation and Golden West Computers, Inc. The O T trademark and product designs 
remain the property of the licensor. 0.T Computer Systems, Inc. of Hawthorne. Calif 

TERMS. Cash prepayment cr. 2% discount, COD or net 30 days with prior credit approval Initial dealer /OEM 
orders must be COD or prepaid (MCNisa credit card 0K) Purchase orders accepted from DOB rated firms 
Shipping and handling charges estimated al SO 50/lb UPS ground and St 00 /lb UPS Blue Label or airfreight. 
Minimum 53 00. Utah residents add sales tax. Export orders welcomed -telex 426382 ITR UI 

Q.T. DISCOUNT MICRO- SYSTEMS PACKAGES 
G.T. MAXI - SYSTEM PACKAGE -Model 800P 

$6,395.00 
List $7,995.00 -Save $1,600.00 

-OT 8" Mainframe with 8 slot Motherboard -Televideo 925 Full Featured CRT 
-Choice of printer: C. Itoh F -10 daisy wheel or Oki data M84P high speed dot matrix (200 cps.) 

The D.T. Maxi -System is an industry standard S -100 expandable microcomputer which is ideal for general 
business computing, word processing and data base management applications. CP /M operating system is 
standard. MP /M or Turbodos optional. Unique Infoware" utilities simplify operation and user training. 

Electronics on Two Cards 64K RAM Standard Universal Disk Controller 2 Megabytes on line 
4MZ Z80A CPU Parallel Printer Port 10 -40 MB Hard Disk Option Expandable to 256K RAM 
Filtered Fan Two A.C. Outlets Key Lock Switch Two Serial Ports 

Package Price Includes Cables, Documentation & Utility Programs. Model 800 alone $4,995 

0.T. MINI -SYSTEM PACKAGE -Model 500P 

$3,995.00 
List $4,995.00 -Save $1,000.00 

-0.T. 5t/4" MINI -FRAME w/6 slot MB 
-Televideo 910 Green CRT 
-Dot Matrix printer (M82A) 

CP /M standard. Turbodos optional. 
Reliable Single Card Electronics 
Z80 CPU /Universal DMA controller 
Dual Double Sided /Density Drives 
Memory: 64K RAM & 320K Disk Drive 
Cables, manuals, Infoware" Utilities 

Model 500 alone $3,495.00 

Q.T. INDUSTRY STANDARD S -100 MAINFRAMES 

0T MICRO- FRAME- 

11 
0.T. MINI- FRAME- 

Ir 

5 O.T. PRO- FRAME' - Series 700 

Rack Mount -Constant Voltage 

OTC-RM +12 12 slot MB ... $799 
OTC-RM + 18 18 slot MB ... $899 

o.T. MAXI-FRAME- OTC-RM + 22 22 slot MB ... $999 

0.T. MICRO - FRAME- Series 600 

Desk Top -Plain Front Panel 

6 to 22 slot Motherboard 
Full I/O Cutout Array 
Fused EMI /RFI Filter 
Heavy Duty Power Supply 
(+ 8V ®16A t 16V+13A) 

OTC-MF + 1 No MB $499 
OTC-MF + 6 6 slot MB $599 
OTC -MF +8 8 slot MB $649 
OTC -MF +12 12 slot MB $699 
OTC-MF +18 18 slot MB $799 
OTC-MF +22 22 slot MB $899 

0.T. MINI- FRAME_ Series 500 
Desk Top -Dual Mini Drives 

Holds two 51/4" Drives 
Full Cutout Array 
6, 8, or 12 slot MB. 
Fused EMI /RFI Filter 
Hard Disk Power Supply 
(+ 8Ves 16A, ± 16V ®3A, 

±12V@5A, +5Va5A) 
OTC-MF +MD (No MB) .. $699 
OTC- MF +MD6 6 slot MB . $799 
OTC- MF +MD8 8 slot MB . $849 
OTC- MF +MD12 12 slot MB $899 

0.T. MAXI -FRAME -Series 800 

Desk Top for Dual 8" Drives 

6, 8, 12 slot Motherboard 
Universal Drive mounts 
Key lock Power Switch 
Heavy Duty Power supply 
( + 8V@ 16A, f 16VCr3A, + 5V@5A, 
- 5V@ 1A, +24V@5A) 

OTC- MF +DD1 No MB $799 
OTC- MF +DD6 w/6 s. MB $899 
DTC-MF + DD8 w/8 s. MB $949 
OTC- MF +DD12 w/12 s. MB $999 

Standard features 8 Options All OT mainframes are built on a strong steel chassis with sturdy heavy 
gauge aluminum covers. Heavy duty power supplies have individually fused outputs and are shielded by 
an EMI /RFI filter O line surge protector. Standard I/O cutouts include provision for 16 DB 25's, 1 DC 37. 2 
DA 15's. centronics parallel, 1 34 pin and 2 50 pin IOC ribbon cable connectors. Filtered positive pressure 
cooling fan. Twin AC outlets provide convenient connection for and control over printer and terminal. 
Standard colors are charcoal /light grey to match Televideo terminals. Optional colors include brown /tan 
and federal spec ivory at extra charge. Constant voltage power available on most models -add 
$100 00 EIA rack mount rails available on some units -add $95 00. Complete OEM customization 
available on orders o110 or more units. Contact factory for details and pricing. 

Q.T. DISK DRIVE CABINETS AND SUBSYSTEMS 

Front -Tandon Panel 

Front -no panel 

Q.T.'s All in Ones 
Universal Disk Drive Cabinet 

Expandable Accepts all 8" drives 

DT's unique new disk drive cabinet has been designed to 
accept virtually any 8" drive on the market today from 
Tandon Thinlines to 40 megabyte Quantums. Features 
include interchangeable face plates (Qume, Shugart, 
Tandon, etc.) and "electronics in a drawer" construction 
to simplify installation and maintenance. Heavy duty 
power supply will carry any combination of up to four 
Thinline, two standard, or one hard disk drive with floppy 
backup. + 5V @ 5A, - 5V 1A, + 24V+ 5A. 

OTC-DDC8 8V -XX w /one faceplate $399.00 
Replacement Faceplates (Specify type & 

number of drives) $25.00 
Tandon 4 -drive power cable $15.00 
Data Cables available $20 -50.00 

SINGLE 8" VERTICAL CABINET 

Size: 11"H 11 "W 18 "D 
Perfect add -on disk drive for any 
system. Accepts most brands. 

DTC -DDC8V $299 

DUAL 8" HORIZONTAL DRIVE CABINET 

Dimensions: 5 "H 17 "W 20 "D 

Designed to provide basic disk storage 
capacity for S -100 and other computers. 
Low profile permits table top stacking. 

OTC-DDC + 88H $349 

0.T. "ALL IN ONE" EXPANDABLE DISK DRIVE SUBSYSTEM SPECIALS 

OTC-DOS +O with two single sided Siemens Drive (0.5MB) $695 
DTC -DDS+ 1 with one double sided Mitsubishi Drive (1MB) $895 
OTC-DOS +2 with two DSDD Mitsubishi Drives (2MB) $1,495 
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normal BDOS vector at memory lo- 
cation 5. GDOS intercepts all 
operating- system function calls. If the 
call is a standard CP /M request, it 
passes control to BDOS; if the func- 
tion call is for a graphics operation, 
GDOS services the request. Because 
GDOS is loaded below CIOS, mem- 
ory is automatically allocated for 
CIOS and GDOS; the size of the tran- 
sient program area (TPA), deter- 
mined by the GDOS entry point, is 

automatically adjusted. The memory 
map in figure 4 shows how GDOS and 
CIOS are loaded into memory at run 
time below the standard CP /M -80 
components, BDOS and BIOS. The 
GSX extension to CP /M -86 works 
slightly differently by reserving a 

special interrupt vector for GSX com- 
munications. Also, the memory - 
management facilities of CP /M -86 
take care of loading the GSX modules 
into the free memory available. 

FRANCHISE OPPORTUNITIES. 

IT'S 
NEVER BEEN 

A BETTER 
TIME! 

The computer industry is experi- 
encing a spectacular growth, by 
1990 it will become a 20 billion 
dollar industry. Computer retail- 
ing was one of the few industries 
not seriously effected by the 
recent economic crisis. 

Now...is a good time to consider 

a franchise opportunity with MicroAge, a leader in computer retail- 
ing. MicroAge has a proven "track record" with over thirty fran- 
chised stores throughout the United States and Canada. In an 
industry where experience is crucial, MicroAge has it, with six years 

computer retail experience and three years in franchising. It's just 
good sense to go with a leader 

If you're committed to success in computer retailing, it's essential you 

evaluate the MICROAGE COMPUTER STORES Franchise opportu- 
nity. Investment: $130,000- $200,000. 

For detailed information about MicroAge "Franchise Opportunities," 
call (602) 968 -3168 or write to: 

MicroAge Computer Stores Inc. 
1425 W. 12th Place 
Tempe, AZ 85281 

MicroAgë 
coMPUrer store 

"The Solution Store" 
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Conclusion 
The adoption of the GKS and VDI 

standards at the programmer and 
device -interface levels offers potential 
object -code portability for microcom- 
puter graphics -application programs. 
Not only will programmers see a con- 
sistent interface to graphics functions 
in their high -level languages, but 
compilers and graphics run -time 
libraries can be generic, with device 
dependencies residing in the operat- 
ing system. Because of this, each 
hardware OEM will install the graph- 
ics portion of an operating system on- 
ly once. Compilers and other utilities 
that conform to the VDI standard will 
then be able to access the virtual 
devices of a system without special 
adaptation. In time, the hardware 
manufacturer, confident of a stable 
device interface, will begin to place 
higher -level functions into the device 
hardware (or firmware). Eventually, 
graphics devices may incorporate a 
full VDI interface, eliminating the 
need for device drivers entirely. 

New products, such as GSX and 
GSS- Kernel, that are based on the 
emerging standards, will contribute 
to the realization of widespread, low - 
cost computer graphics. In the past, 
the adoption of formal standards or 
the emergence of de facto standards 
has proved to be a powerful market 
stimulant. Because of its unique em- 
phases on low cost and a competitive 
software environment, the micro- 
computer industry is especially sen- 
sitive to the benefits of graphics stan- 
dardization. Graphics users owe a 
debt of gratitude to the many re- 
searchers who distilled an inherently 
complex technology into a consistent 
and flexible set of useful constructs. 
In the end we shall all benefit from 
the power of computer graphics. 

Reference 
"Graphical Kernel System (GKS)- Function- 
al Description," Draft International Standard 
ISO/DIS7942, version 7.02, August 9, 1982. 
Copies of this approximately 200 -page docu- 
ment can be obtained for $28 from American 
National Standards Institute Inc., 1430 
Broadway, New York, NY 10018, (212) 354- 
3300. 

www.americanradiohistory.com

www.americanradiohistory.com


FR MEMORY 
THE FIRST AND ONLY 

BOARD YOUR IBM 
PC MAY EVER 

NEED... 

AND MORE 

FOR A LIMITED TIME, BUY A 256K 
OUADBOARD AND RECEIVE A 64K MEMORY BOARD FREE 
OF CHARGE, OR A 192K MEMORY BOARD FOR ONLY $44. * 

In order to receive a free 64K memory board or a 192K 

memory board for S44, you must purchase a Ouadboard Name 
with 256K installed by Quadram from an authorized 
Quadram dealer between December I, 1982 and Address 

February 15, 1983. 

To receive your memory board, send: 

I I ) 
The original sales invoice showing dealer name, City State zip 

address, date purchased, and purchase price. Please include shipping and handling charge S 500 
(2) Coupon from newspaper or magazine (or rebate 64K Memory Board FREE 

form available from dealer) completely filled in. 
(3) Proof of purchase (256K label from Ouadboard 192K Memory Board 54400 

box) . TOTAL 
(4) Warranty card, showing warranty number and all Check Enclosed VISA MasterCard 

information filled in. 
(5) All receipts, coupons, and proof of purchase forms 

Offer void where prohibited or taxed by law. Expires February 15. 1983. 
must be mailed together in order to qualify for a Allow 8 -10 weeks for delivery 
memory board. Must be postmarked no later than 
March 1, 1983, and received by Quadram by March 

Account # Expiration Date 

15, 1983. Void where prohibited or taxed. 

* Quadram suggested retail prices: 
256K Quadboard -$995 
64K Memory Board socketed for up to 192K -$350 
192K Memory Board -5595 

QVL LLJR kl l 
CORPORATION 

Circle 352 on Inquiry card. 4357 Park Drive /Norcross, Ga. 30093/(404) 923 -6666 
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INTRODUCING THE 
103 and 103/212 

! SMART -CAT'" 
MODEMS. 

They Do 
Everything. 
With kess. For kess. 

Take your pick. With either one, you'll get two very 
important advantages. 

First, each is the best modem in its class. They do 
more, do it easier and do it in less space. The reason: 
our LSI technology is state -of- the -art. Our Smart -Cats 
run better and cooler -and will 
for years. 

Second, you can get your hands 
on either one of them right now. 
No waiting. Your local dealer has 
a shelf full. 

The price is something else, too. 
Suggested retail: 

The 103/212 Smart -Cat $595. 
The 103 Smart -Cat $249. 

See your dealer today and get yours. He does have a 
bunch, but it's not unlimited. 

SMART-CAT MODEM FEATURES: 
Built -in Dialer (Touch -Tone or Rotary) Auto Answer 

Direct Connect 
Analog & Digital Loopback Test 
Extensive Software Command Set 
Busy Detect (Allows Modem To 
Be Programmed To Redial) 
103 Smart -Cat Modem: 
300 Baud, Full Duplex 
103/212 Smart -Cat Modem: 
300 or 1200 Baud, Full Duplex 

103 
,12 

sma 
Car 

New Smart -Cat 103 and 103/212 modems. 

18664 Oxnard Street, Tarzana, CA 91356 

(800) 423 -5419 
In California: (213) 996 -5060 

Circle 478 on Inquiry card. 
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Look at what the best modem 
has been reduced to. 

Our engineers have come up 
with some state -of- the -art LSI 
technology and a whole new 
modem. 

It's smaller. J -Cat is about 
1 /5th the size of an ordinary 
modem. Easy to stick -on, tuck - 
in, put anywhere you want. 

It's better. J -Cat does the 
things you need for professional 
performance. No fussing to get 
it into the right answer or 
originate mode; it does it auto- 
matically. LED's show you 
status; and audio "beeps" tell 
you when you reach a busy 
signal, detect a carrier, get a 
dial tone, etc. 

And you can hook it into 
any modular RJ11C phone jack. 

It costs less. If you've 
shopped around, you know a 

modem with close to these fea- 
tures costs $250 or more. Our 
LSI technology has let us do 
the right thing with the price, 
too. Suggested retail -$149. 

Smaller is definitely better. 
See your dealer. He has 

them right now. 

Introducing the Novation 

-CAT TM 

J -CAT FEATURES: 

Direct Connect, FCC 
Part 68 Registered 

Auto Answer 
Auto Search (Originate or Answer 
Mode) 

Disconnect /Test Key 

Connect /Break Key 

Self -Test 

Audio Line Status Indicator 

Dialtone /Busy Status at Serial 
I/O Connector 
Off Hook Control at Serial 
I/O Connector 
Compatible With EIA- RS232C or 
TTL Interfaces 
Low Power 

And it's from Novation, the world's 
leader in personal communications. 

Novation 
18664 Oxnard Street, Tarzana, CA 91356 

(800) 423 -5419 
In California: 
(213) 996 -5060 
Circle 477 on Inquiry card. 
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The IEEE Standard 
for the S -100 Bus 

With industrywide standardization, manufacturers can 
independently design components that are compatible. 

The microcomputer industry got 
started in late 1974 when a series of 
articles appeared in Radio Electronics 
magazine describing construction 
plans for a computer called the Mark 
8. It was based on the first commer- 
cially available microprocessor, 
Intel's 8008. Today, the 8008 is ob- 
solete. Nevertheless, the Mark 8 was 
the first microcomputer to be put 
within the reach of anyone but em- 
ployees of a very large company, and 
response to the magazine articles was 
tremendous. 

Just before the Mark 8 articles ap- 
peared, Intel had announced a greatly 
enhanced microprocessor, the 8080. 
Les Solomon, who was an editor at 
competing Popular Electronics, 
decided that his magazine should also 
publish a computer -construction arti- 
cle, but that it should use the newer 
8080. He suggested to Ed Roberts, 
then the president of a small company 
called MITS, that Ed's company come 
up with a microcomputer kit. (MITS, 
or Micro Instrumentation and Tele- 
metry Systems, usually specialized in 
electronics for model rocketry but 
had just published a successful scien- 
tific- calculator construction article.) 
Ed agreed and the Altair 8800 com- 
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Mark Garetz 
Chairman, IEEE -696 Committee 

Compupro Division, Godbout Electronics 
Oakland Airport, CA 94614 -0355 

puter was born. The first Altair arti- 
cle appeared in the January 1975 issue 
of Popular Electronics and was an in- 
stant success. MITS figured that it 

might sell a grand total of 200 units. It 
received more than 200 orders the 
first day the article appeared! 

Pioneer microcomputer 
builders MITS and IMSAI 

both chose to use a 
100 -pin bus to connect 

motherboard and 
daughter boards. 

The Altair was a modular com- 
puter system, meaning that each of 
the computer's functional blocks was 
contained on one circuit board, or 
module. The circuit boards plugged 
into slots on a motherboard, which 
connected the various modules 
(daughter boards) together, with elec- 
trical connections made over a group 
of common lines called the bus. This 
type of system is described as bus - 
oriented. MITS called its bus the 
Altair Bus. The designers chose a con- 
nector for the motherboard that had 

100 pins -not because of any design 
considerations but rather because 
they got a good buy on a surplus 
quantity of them. The layout of the 
signals on the bus seems as if it were 
chosen by the printed- circuit -board 
layout artist rather than a design 
engineer. The signals themselves are 
little more than the buffered control, 
address, and data lines from the 8080 
microprocessor. (We are all lucky 
that Intel did its homework when de- 
signing the 8080's architecture.) 

Being one of the first commercially 
available microcomputers, the Altair 
had many shortcomings. After all, 
the electronics community was low 
on the design curve of microprocessor 
systems. Learning from MITS's mis- 
takes, designers in a company called 
IMSAI (IMS Associates Inc.) decided 
they could build a better version of 
the Altair and proceeded to do so. 
Luckily the IMSAI designers decided 
to "second source" the Altair and 
used the same bus in their computer, 
which was called the IMSAI 8080. 

Meanwhile, many other small com- 
panies appeared, advertising add -on 
boards designed to work in both 
Altairs and IMSAIs. The bus was 
soon being called the Altair /IMSAI 
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THE SOLUTION IS IN THE VISISERIES. 

No matter what kind of problems 
you're trying to solve with an IBM 
Personal Computer, there's a program 
in the ever -expanding VisiSeries" line 
that will give you the solution. Faster, 
better, smarter. 

Take our VisiCalc® program for 
the IBM Personal Computer. It's #1 in 
the business. Because it takes the work 
out of working with business numbers. 
The VisiCalc program is the powerful 
"electronic worksheet" that speeds 
planning and budgeting. You can ask 
"what if ?" and see the answers imme- 
diately. So you can analyze the impact 
of decisions before you make them. 

Our VisiTrend /Plot'" program 
makes it easy to analyze data and see 
the results in easy -to- understand 
charts and graphs. 

With our VisiFile" program 
you can organize, maintain and more 
effectively use the information your 
business needs. 

Is a lot of your workday taken up 

with scheduling projects and esti- 
mating costs? Our VisiSchedule" pro- 
gram will help you do it better, with 
a lot less work. 

And for helping you manage your 
valuable time, organize your personal 
information, nothing could be of more 
value than our VisiDex® program. 

Our VisiCalc Business Forecast- 
ing Model" package will give you 
vital financial information 
about your business. 

And our Desktop/ 
Plan" program will 
speed and auto- 
mate all your 
financial and 
business 
planning. 

Put the 
VisiSeries 
programs to 
work on your 
IBM Personal 
Computer. 

©1982 VisiCorp. IBM is a trademark of International Business Machines Corporation. 

Get all the details from your 
VisiCorp retail computer dealer. Or 
write Customer Services, VisiCorp, 
2895 Zanker Road, San Jose, CA 95134. 

THE VISISERIES 
FOR THE IBM 

PERSONAL COMPUTER 
FROM 

VISI CORP- 

www.americanradiohistory.com

www.americanradiohistory.com


bus. Many other companies also pro- 
duced bus -compatible computers and 
products, and each wanted to tack its 
name on as well. Names such as the 
Altair /IMSAI /Cromemco /Polymor- 
phic /Processor Technology bus were 
not uncommon. The situation was 
clearly getting out of hand. 

Roger Mellen, one of the principals 
of Cromemco, decided that a generic 
name was needed for the bus. His 
idea was to call it the Standard 100 
bus, or S -100 for short (100 because it 
had 100 pins). The name caught on. 

All the various manufacturers of 
S- 100 -compatible products had 
adhered to the bus pin arrangement 
fairly well. Only a few minor varia- 
tions existed, and most of these were 
compatible additions using previous- 
ly unused lines. However, although 
the various manufacturers used the 
same names for the signals, the timing 
of the signals could vary widely from 
manufacturer to manufacturer. This 
created many problems for people 
trying to get Board X to work with 
Board Y, etc. Something had to be 
done. 

Bob Stewart, then chairman of the 
IEEE (Institute of Electrical and Elec- 
tronics Engineers) Computer Stan- 
dards Committee, suggested to George 
Morrow and Howard Fullmer (two 
noted S -100 designers) that they at- 
tempt to quantify the bus -timing rela- 
tionships and other aspects of the bus 
and submit the bus for approval as an 
IEEE standard. The IEEE thought it 

was a good idea, and so did George 
and Howard, so a task number was 
assigned to the effort and a working 
group was formed to draft the stan- 
dard. The task number was 696, and 
the standard will be known as IEEE 
696. 

The working group prepared a pre- 
liminary draft and passed it around 
for comments to everyone working 
with the S -100 bus. John Walker of 
Marinchip Systems proposed a 

method for allowing 16 -bit processors 
and memory to use the bus as well as 
8 -bit processors. David Gustayson 
proposed a scheme that would allow 
up to 16 DMA (direct memory access) 
devices to exist on the bus at any one 
time. A few new signals were pro- 
posed by Kels Elmquist of Ithaca In- 

EMPLOYMENT 
OPPORTUNITIES 

HP 3000 
Standard & Poor's Corporation, 
the leader in the financial informa- 
tion products and services field has 
an opportunity for a proven Com- 
puter Professional to join its Tech- 
nical Planning Group in New York 
City. This position will have multi - 
project management responsibility 
in our financial products develop- 
ment area and requires an asser- 
tive communicator who can inspire 
the confidence of management as 
well as the trust of subordinates. 

Ideal candidates will have a solid 
HP 3000 programming back- 
ground in FORTRAN with IMAGE 
and successful full project life cycle 
management experience in devel- 
oping financial systems. A bach- 

elor's degree in a quantitative dis- 
cipline is essential; an advanced 
degree is preferred. 

Position is located in 
New York City and provides 
relocation assistance. 

We offer a highly competitive 
salary, a state -of- the -art operating 
environment and comprehensive 
company benefits. For immediate 
consideration please forward a de- 
tailed resume, including salary his- 
tory and requirement in confidence 
to: Employment Coordinator, 
Standard & Poor's Corporation, 25 
Broadway, New York, N.Y. 10004 

An Equal Opportunity Employer m/f 

Sr AV & Poor's 
Corporation 

For only .. . 

$1064 
your recruitment ad in 
this 4" space will reach 
300,000 qualified readers 
just like yourself. 

To place your ad call 212- 
997 -2556, or send your copy 
to the address below. 

ECTE 
P.O. BOX 900, NY 10020 

Let 
McGraw -Hill's 
Classified 
Ads Work 
For You 
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GIFFORD COMPUTER SYSTEMS 
Multi-user computers 

- that keep pace with business and technology. 
HARDWARE 
8 MHZ 16 bit 180881 CPU 
6 MHZ 8 bit 180851 CPU 
Up to 1 megabyte 10 MHZ 

static RAM 
2.4 Megabytes of IBM 

compatible 8 inch 
floppy disk storage 

Up to 80 Megabytes 
Winchester disk storage 

20 slot IEEE 696/S -100 bus 
9 RS -232C serial ports 

SOFTWARE 
MP /M "" 8 -16 "" including 

CP /M -80" 
CP /M -86'M 
MP /M -86'M 

dBASE II,"" Data Base 
Management 

SuperCalc'M Financial 
Planning 

WordStarn, Word 
Processing (optional) 

You can begin your invest- 
ment with a single user in- 
stallation. Then, you can add 
up to 6 more terminals as 
your business grows. And 
you can add more memory 
as you need it. 

It does the job of two 
generations of computers 
at the same time. 
With a Gifford Computer Sys- 
tem you can use any of the 
thousands of 8 bit CP /M 
programs available. And any 
of the faster 16 bit CP /M pro- 
grams, too. If you're using 

16 bits - Financial planning 

CP /M already, your invest- 
ment in training, software 
and data is protected. 
Our systems are designed 
with your future in mind 
With our bus -based system, 
as new technology becomes 
available it can be in- 
tegrated into your com 
puter at an affordable price - 
protecting your hardware 
investment. 

You get all the support 
you'll ever need. 
We have centers in San Fran- 
cisco and Los Angeles, with 

complete demonstration 
and support facilities. Call 
now for a demonstration 

Gifford Computer Systems. 
We're in business for 
your future. 
MP /M 8 16 is a proprietary implementa- 
tion of MP /M -86 and was configured for 
CompuPro by G&G Engineering CP /M and 
MP /M are registered trademarks of Digi- 
lal Research SuperCalc is a trademark 
of Sorcim WordStar is a trademark of 
MicroPro International Corp dBASE II is 
.i trademark of Ashton -Tate CompuPro i a trademark of codbour Electronics 

Gifford Computer Systems 
is an authorized 
CompuPro Systems Center. 

Not all computers can 
lead your business into 
the future. 
Buying a multi -user com- 
puter system is a big invest- 
ment. In time, training, and 
money. So you'd better 
choose a system that won't 
become obsolete. 

Circle 183 on inquiry card. 

GI/FFORD 
COMPUTER SYSTEMS 

A division of 
GJ AG ENGINEERING 

1922 Republic Avenue, 
San Leandro, CA 94577 
14151895 -0798 
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A Quick Reference to the IEEE -696 Bus Layout 

Here is a guide to the IEEE -696 bus layout for easy reference. The letters RFU stand for "reserved for future use "; the IEEE com- 
mittee may assign signals to these pins at some future date. The letters NDEF mean "not defined "; these pins are available to be 
assigned signals by manufacturers, a procedure that requires notifying the committee and providing full documentation for the 
users. The asterisk ( *) indicates a negative -true signal; note that some signals are not necessarily true or false, although the lack of 
an asterisk in their name might imply positive -true sense. 

Signal Signal 
Pin Name Origin Pin Name Origin 

master slave 
master 
or slave anywhere master slave 

master 
or slave anywhere 

1 +8V X 51 +8V X 

2 +16V X 52 - 16V X 

3 XRDY X 53 0 V X 

4 V10* X 54 SLAVE CLR* X 

5 V11 X 55 TMAO* X 

6 VI2* X 56 TMA1 X 

7 VI3* X 57 TMA2* X 

8 V14* X 58 sXTRQ X 

9 V15* X 59 A19 X 

10 V16* X 60 SIXTN X 

11 VI7 X 61 A20 X 

12 NMI* X 62 A21 X 

13 PWRFAIL* X 63 A22 X 

14 TMA3* X 64 A23 X 

15 A18 X 65 NDEF 
16 A16 X 66 NDEF 
17 A17 X 67 PHANTOM X 

18 SDSB* X 68 MWRT X 

19 CDSB X 69 RFU 

20 0 V X 70 0 V 

21 NDEF 71 RFU 

22 ADSB* X 72 RDY X 

23 DODSB' X 73 INT* X 

24 ß X 74 HOLD* X 

25 pSTVAL* X 75 RESET* X 

26 pHLDA X 76 pSYNC X 

27 RFU 77 pWR* X 

28 RFU 78 pDBIN X 

29 A5 X 79 AO X 

30 A4 X 80 Al X 

31 A3 X 81 A2 X 

32 A15 X 82 A6 X 

33 Al2 X 83 A7 X 

34 A9 X 84 A8 X 

35 DO1 (or ED1) X (X) 85 A13 X 

36 DO0 (or EDO) X (X) 86 A14 X 

37 A10 X 87 All X 

38 DO4 (or ED4) X (X) 88 DO2 (or ED2) X (X) 

39 DO5 (or ED5) X (X) 89 DO3 (or ED3) X (X) 

40 DO6 (or ED6) X (X) 90 DO7 (or ED7) X (X) 

41 D12 (or OD2) X (X) 91 D14 (or OD4) X (X) 

42 DI3 (or OD3) X (X) 92 D15 (or OD5) X (X) 

43 D17 (or OD7) X (X) 93 DI6 (or OD6) X (X) 

44 sM1 X 94 D11 (or OD1) X (X) 

45 sOUT X 95 DIO (or ODO) X (X) 

46 sINP X 96 sINTA X 

47 sMEMR X 97 sWO* X 

48 sHLTA X 98 ERROR* X 

49 CLOCK X 99 POC* X 

50 0 V X 100 0 V X 
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iL A Database That Catches Mistakes? 
That's My Qbase.55 

Presenting Qbase;" The Personal Database And Reporting System 
That Prevents Mistakes Before They Become Expensive. Just $ 189 Complete. 

There's no question that databases 
are useful tools for storing and retrieving 
information. Thousands of professionals 
use databases to monitor inventory, man- 
age mail lists. record fixed assets, and 
keep track of personnel records. 

So what's the problem? 

NOT ALL DATABASES ARE 
CREATED EQUAL 

In hundreds of personal computer 
applications, users agree on one thing. 
there's nothing more aggravating than a 
database that lacks all the features to do 
the job that needs to get done. 

And of all the database features used 
by experienced users, none is more often 
called for than data entry checking. 

Why is that so important? Because 
experienced users know how many 
aggravating hours they can waste fixing 
mistakes that their database should have 
caught. 

For Use With IBM PC and APPLE II 

Circle 29 on Inquiry card. 

Fortunately there's Abase, the only 
full- feature database in its price range that 
can substantially reduce common input 
errors. 

PREVENT DATABASE 
CONTAMINATION 

Obase uses sophisticated data check- 
ing features normally found on large sys- 
tems. Functions that catch invalid alpha- 
numeric sequences. Check for minimum/ 
maximum number lengths. Enforce data 
inputs where mandatory. Require date 
formats. Allow for yes/no replies. And 
verify that alphabetic and numeric values 
lie within pre-specified ranges. 

And then we added an embedded 
calculator that automatically computes 
taxes and commissions. It even accepts 
credits and debits against balances due. 

And reports? Obase includes a pow- 
erful reporting facility-at no extra charge. 
With it, you can produce sorted reports 
with sub -totals AND totals. Moreover, all 
report definitions are fully documented 
and stored in a library. So there's no 
guessing which report does what. Just call 
for your favorite report and it's done. 

r 

Write or call for your free brochure, "How 
To Keep Errors Out Of A Database." See 
for yourself what data checking can do to 
save you time and aggravation. Write to: 

Applied Software Technology 
14125 Capri Drive 

Los Gatos, CA 95030 
or call 40813742662 

NAME 

COMPANY 

ADDRESS 

CITY STATE ZIP 

PHONE AREA CODE) 

Abase 
Personal Database,' 
Reports 
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Circle 210 on Inquiry card. 

Main/Frames 
Main/Frames 

S 
30 Models of Enclosures 
Assembled and tested 

Quasi -Coax Motherboards 
Power Supply 
Card cage and guides 
Fan, line, cord, fuse, power 
& reset switches 

8" Floppy Main Frame 

$482 

C7110 
8' Disc Enclosure 

$250 

$525 

Phase 80 8" Floppy Mainframe r r . 
$900 

Phase BO Desk + Mainframe 

Write or call for our 
brochure which includes our 

application note: 
"Building Computers - 

A Recipe" 

INfEG144ND 
8620 Roosevelt Ave Visalia.CA 93291 

209 651.1203 
We accept BankAmericord'Visa 

and MasterCharge 
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tersystems (then known as Ithaca 
Audio). The second draft of the docu- 
ment that came out of the working 
group contained important additions 
and enhancements to the original 
Altair bus but still retained a signifi- 
cant level of compatibility with older 
designs. (The original Altair pro- 
cessor board still conforms to today's 
standard.) 

This second draft was published in 
the July 1979 issue of the IEEE's Com- 
puter magazine for public comment. 
There were lots of comments, mostly 
favorable. The 1979 draft needed lots 
of work. Definitions were unclear in 
places, and many additional para- 
meters needed to be specified. The 
committee grew; George resigned as 
chairman, and Howard took over. 
Meetings were sporadic, but heated 
debates occurred on some issues, pre- 
venting other work from being ac- 
complished. Howard called for a final 
meeting to occur on June 30, 1981, at 
10:30 a.m. All final comments on the 
draft were to be submitted in writing 
prior to that date. 

More than 20 people were present 
at that meeting from all parts of the 
country. The meeting began at 10:30 
a.m. and ended around 11:30 that 
evening. All the issues had been 
resolved to everyone's satisfaction. I 

volunteered the services of Compu- 
pro (the company I work for, in Oak- 
land, California) to produce a third 
draft of the standard, incorporating 
all the changes approved at the 
meeting. 

Now the activities of the committee 
entered a period of dormancy. 
Howard took a long time in organiz- 
ing his notes of the various changes; 
he was losing interest in chairing the 
committee (having moved out of the 
5 -;00 business some time before) and 
so turned the chairmanship over to 
me. With the help of Bob Davis, I 

prepared the third draft of the stan- 
dard and sent it out to the members of 
the working group for comment. 
Changes were still necessary. After 
spending many hours on the phone to 
various committee members, draft 5 

was completed and sent out for a vote 
for final approval by the working 
group. It passed with only one dis- 
senting vote. 

The next step was to submit it to 
the Microprocessor Standards Com- 
mittee of the IEEE for approval. It 
passed unanimously. Next the draft 
was submitted to the Computer Stan- 
dards Committee and was accepted. 
The last hurdle was the IEEE Stan- 
dards Board, which passed the draft 
on December 9, 1982. With that vote, 
IEEE 696 became a bona fide IEEE 
standard. 

Technical Features of the Bus 
The IEEE -696/S -100 bus is one of 

the highest -performance buses in exis- 
tence today. It supports both 8- and 
16 -bit processors, up to 16 megabytes 
of memory, and 64K I/O (input /out- 
put) ports. Almost every type of pro- 
cessor imaginable, from the 8080 to 
the latest Intel iAPX 286, is available 
for the bus. There are more than 100 
active manufacturers of products for 
the bus and many more than 500 dif- 
ferent circuit cards available. 

IEEE -696/S -100 systems consist of 
anywhere from 4 to 22 slots. Each 
system must contain a permanent bus 
master, which is usually the processor 
board. The system will have some 
memory and I/O boards called 
slaves. In addition to the permanent 
master, the system may contain up to 
16 temporary masters, DMA -like 
devices, such as disk controllers or 
secondary processors. As many as 16 

temporary masters may exist because 
each is assigned a priority number. If 

more than one temporary master re- 
quests the bus at the same time, the 
one with the highest priority number 
will take precedence, and the lower 
priority master will have to wait its 
turn. (This process is called arbitra- 
tion.) 

Because a temporary master can 
perform any type of cycle when it 

gets control of the bus (not just a 
memory cycle), the committee 
deemed the term DMA inappropriate 
and substituted the term TMA (for 
temporary master access). Four new 
lines were added to the bus to imple- 
ment this arbitration scheme, TMAO* 
through TMA3* (the style of the stan- 
dard defines any signal with an 
asterisk suffix as negative -true, a style 
I will use in this article). Each tem- 
porary master asserts its priority on 

Circle 419 on Inquiry card. 
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GOOD 
NEWS 

Have you put aside buying a color monitor because its too expensive? 
But have you looked at the new TAXAN RGBvision 

color monitor? 
Would you be excited at a suggested retail price 

of $399.00 for the RGBvision I, and $599 for the 
RGBvision II? 

..,, hen.le: ar...,ISF 5.: ,:: 

DO WE HAVE GOOD NEWS FOR YOU! 
For those low prices, you can have 
3 Full compatibility with Apple III and IBM PC without interface modules 
M Compatible with Apple II through the TAXAN "RGB -II" card RGBvision I medium resolution 380(H) lines 

RGBvision II high resolution 510(H) lines 
N Unlimited colors through linear amplifier video circuit and 16 colors for Apple III and IBM PC 
`212 -inch, 90° deflection CRT display 

Can you really afford to turn all that down without looking at the TAXAN RGBvision monitors? See your local dealer for a demonstration 
. 

eAN111..,.e mirerg 
TAXAN 12 green phosphor mcni!cr 
model Ka2N reatures a SOC 

a ric 
resclu'len ct center 2000 character 
d!splay 

lAXAN 
TSK ELECTRONICS CORPORATION 

.52.; :..ghland Avenue 
Duarte. California 91010 
A subsfdeary of Kaga 
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VI VO 

THE FIRST AND ONLY 
BOARD YOUR IBM PC 
MAY EVER NEED. 
Your IBM personal computer is a very 
versatile piece of equipment. Perhaps 
more versatile than you realize. New 
applications and functions are being 
developed every day. Now with Quadboard 

M0111154:o 
cwnl 

MpW11Y10 
v.01111 

1 pi 
by Quadram you can keep your options 
open for tomorrow's technology. Following 
in the tradition of Quadram Quality, four 
of Quadram's best selling IBM boards 
have been combined into one board. 
Your remaining slots will be left free and 
available to accommodate future expan- 
sion needs and uses which you may not 
even be able to contemplate today. 

./W/feS4:0 
01111 

MCMI/IS410 MWII/5410 
8ouu 

i -J 
. . -,. :3á 

r-- 
Y(1y1u1t10 

MI) 
- 

- .. - -- 

122 0 
l.' t G(4-14j, '4t.411 
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r'\ 

M011115411 
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_ 

\^ 
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- - . 
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PROVEN DESIGN. 
Quadram has been shipping IBM boards 
with each of the Quadboard functions 
on separate boards since December, 
1981 They are still available as separates 
(including a Dual Port Async Board) for 
those who desire a quality board but do 
not need to keep slots open for future 
expansion And they all come with a 

one year warranty from the leader in 

technology applications. 

256K MEMORY EXPANSION. 
Socketed and expandable in 64K 
increments to 256K, full parity generation 
and checking are standard A Quad - 
board exclusive feature allows parity to 

be switch disabled to avoid lock -up 
upon error detection. The dip switches 
also allow it to be addressed starting 
on any 64K block so that it takes up only 
as much as it has memory installed. 
Memory access and cycle time naturally 
meet all IBM specifications. 

CLOCK /CALENDAR. 
Quadboard eliminates the hassle of 
manually inputting the date on system 
boot -up by providing for the clock and 
all software routines necessary for 
inserting the appropriate programs on 
your diskettes The internal computer 
clock is automatically set for compati- 
bility with most software routines which 
utilize clock functions. On -board battery 
keeps the clock running when the 
computer is off 

SEE OUR AD ON PAGE 26 
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VIP 
ALL ON ONE BOARD 
Now you can utilize all the PC's capacity 
with Quadram's extremely flexible con- 
figurations. And it's totally compatible 
with IBM hardware, operating systems, 
and high level languages. It's a full -size 
board that can be inserted into any free 
system slot and it even includes a card 
edge guide for securely mounting the 
card in place. 

64,tti832 

SOFTWARE TOO! 
With Quadboard you receive not only 
hardware but extensive software at no 
extra cost. Diagnostics, utilities, and 
Quad -RAM drive software for simulating 
a floppy drive in memory (a super -fast 
SOLID STATE DISK!) are all part of the 

Quadboard package. 

with 64K 
Installed 

ef. `+'.V 

aS° 

D BOA RD 
ta I'll''' 

PARALLEL PRINTER I /O. 
A 16 pin header on Quadboard is used 
for inserting a short cable containing a 

standard DB25 connector. The connector 
is then mounted in the knock -out hole 
located in the center of the PC back - 
plane. The parallel port can be switch 
disabled or addressed as Printer 1 or 2 

No conflict exists with the standard 
parallel port on the Monochrome board 
The internal cable, connector and 
hardware are all included 

IIIIIIIIII IllIllIll 

ASYNCHRONOUS (RS232) 
COMMUNICATION ADAPTER. 
Using the same chip as that on the IBM 

ASYNC board, the device is software 
programmable for baud rate, character, 
stop, and parity bits A male DB25 
connector located on the back connector 
is identical to that on the IBM Async 
Adapter. The adapter is used for 
connecting modems, printers (many 
letter quality printers require RS232), 
and other serial devices. Switches 
allow the port to be configured as COM1 

or COM2 and the board fully supports 
IBM Communications Software. 

INCREDIBLE PRICE! 
Priced at $595 with 64K installed, $775 
with 128K, $895 with 192K and $995 
with 256K 
ASK YOUR DEALER. 
All products are sold through local 
personal computer dealers. If yours 
does not stock Quadram, 
please ask him to call us 
at (404) 923 -6666 

QlJAlJtll,l' l 

4357 Park Drive, Norcross. Ga 30093 
Circle 353 on in.ui card. 
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these lines, while simultaneously 
evaluating whether another master 
asserting a higher priority is on the 
line. If a temporary master sees that 
its priority is not the highest, it defers 
to the higher priority. 

Formerly, memory slaves re- 
sponded to only 16 address bits (giv- 
ing the system a total memory capaci- 
ty of 64K bytes). The new standard 
defines an additional 8 address lines, 
called the extended address bus. Now 
the memory capacity of the system is 

16 megabytes. 
In the past, I/O slaves responded 

to only 8 address bits, giving a total 
of 256 I/O port locations. Now 16 ad- 
dress lines may be used, upping the 
number to 64K I/O ports. 

8- and 16-Bit Operation 
One of the more significant 

changes to the original bus was the 
addition of a mechanism for perform- 
ing 16 -bit data transfers between 
masters and slaves. To explain this, 
first we need to explore how the bus 
does 8 -bit transfers. 

The IEEE 696 has two 8 -bit data 
buses. For 8 -bit transfers, the DO 
(data -out) bus carries data from the 
master to a slave, and the DI (data -in) 
bus carries data from a slave to a 
master. Because data always flows in 
one direction, these buses are called 
unidirectional. For 16 -bit transfers, 
these two buses become bidirectional, 
meaning that data can flow in or out, 
depending on the type of cycle in pro- 
gress, and are combined so that two 
8 -bit buses are now capable of trans- 
mitting or receiving 16 bits of data. 

To accomplish this bidirectional 
flow, two new lines were added to the 
bus. They are sXTRQ* (sixteen re- 
quest) and SIXTN* (sixteen acknowl- 
edge). Here's how the mechanism 
works: If a master is capable of con- 
ducting a 16 -bit transfer and desires 
to do so (16 -bit processors don't 
always want to transfer 16 bits at a 
time), it will send the signal sXTRQ*, 
telling the addressed slave that a 
16 -bit transfer is requested. If the 
slave is capable of 16 -bit operation, it 
will respond by asserting the SIXTN* 

line. The master will look at the 
SIXTN* signal and, if the signal is 

true, will conduct a 16- bit -wide 
transfer. If the master sends the signal 
sXTRQ* and the slave is not capable 
of 16 -bit transfers, SIXTN* will not 
be asserted. The master can then do 
one of two things. The desired 
response would be to perform the 
16 -bit transfer as two sequential 8 -bit 
transfers, called byte- serial transfers. 
The other option is to assert the 
ERROR* line and transfer control to 
some error -recovery routine. 

This protocol is completely com- 
patible with older 8 -bit slaves. Eight - 
bit slaves will not have any circuitry 
for driving the SIXTN* line, and 
because SIXTN* is active low, a 
16 -bit master will properly assume 
that 16 -bit transfers are not possible. 
This also allows for both 8- and 16 -bit 
slaves to be mixed in a system, as- 
suming the master has 'byte- serial- 
izer" circuitry. 

This basic 16 -bit transfer protocol 
was agreed to by everyone in the 
working group very early on, but 

SB 80 4 The affordable singleboard microcomputer 
with multi -user, multi- tasking muscle and brains. 

ON 

SB -80/4 A complete microsystem for the user who de- 
mands speed and storage capacity in single or multi -user 
applications. Choose our true CP/re compatible MuLtl/ 
NET'" or TurboDOS'" operating system. 
Single Board Technology This multiprocessor board 
allows each user (up to four) a dedicated Z80A micropro- 
cessor and 64K of RAM. The master -slave architecture, re- 
siding in the same enclosure, supervises all user requests 
for storage and peripherals through four channel DMA. 
Memory and Disk Storage 320K of 200ns dynamic 
RAM combined with five (5) Z80A microprocessors pro- 
vides the hardware to independently multi -task the opera- 
tion. On board interface for Winchester type disk controller 

MULTI USER 

SINGLE 
USER 

allows from 5 to 104 megabytes of storage for applications 
that require large database files and records. The four para- 
llel and six serial ports provide the muscle to support nu- 
merous peripherals. 
Software InfoSoft's MuLtl /NET provides the most efficient 
multi -processor operating system. Software 2000 Inc.'s 
TurboDOS offers speed and performance. 
Dealer and OEM inquiries are welcome. 
Nationwide field service through INDESERV. 

Colonial Data 

Colonial Data Services Corp., 105 Sanford Street, Hamden, Conn. 06514 
'" MuLtl /NET is a Trademark of InfoSoft Systems, Inc. & CP /M is a registered trademark of Digital Research, Inc 
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'"TurboDOS is a trademark of Software 2000 Inc. 
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THE ULTIMATE 
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Lightning One* and RAM67 

If you have an application problem you can't solve with an 
eight bit system, try our 16 bit combination. There is no faster 
combination currently available on the S 100 bus and we have 
benchmarks to prove it. 

The Lightning One* is a state-of- the -art, 8086 5100 bus CPU 
board. The high speed 8087 floating point processor adds the 
numeric processing capability of large mini computers and 
the 8089 I/O processor adds I/O channel capability only 
found on large mainframes. 

RAM67 is our high speed low power CMOS STATIC RAM 
board. 128K bytes of battery backupable memory are 
packed on one board. Speedy? Our RAM67 has over 100 ns 
margin when used with our 10 MHz Lightning One CPU 
Board. 

Call or write for more information on The Ultimate Combina- 
tion: Lightning One and RAM67. Lomas Data Products offers 
a full line of quality S100 bus 
products ... systems, software 
and other "no-nonsense" boards. 

LOMAS DATA PRODUCTS, 
INC. D 66 Hopkinton Rd. 
Westboro, Massachusetts 01581 (617) 366 -6434 

Dealer and OEM inquiries are invited. 

"Trademark of Lomas Data Products, Inc. 
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(la) 

(lb) 

A23 

16 -BIT TRANSFER 

Al AO 

ADDRESS 0 

A23 

8 -BIT TRANSFER 

Al AO 

ADDRESS 

(ODI DI -j ODO BYTE j- --.DI (001 

(ED /DO -0.1 EVEN BYTE 

A0*1 

DO-0 

EVEN BYTE j- 

AO*O 

DO (ED/ 

diagram of how a typical slave would 
be set up to handle 8- and 16 -bit 
transfers. In figure 2, the signal SEL 
selects either the A input (for 16 -bit 
transfers) or the B input (for 8 -bit 
transfers). The control signals 
employed must obey the following 
logic equations: 

A 16RD+(8RDAO) 
B-8RDAO 
C = 16RD 

EwR=16WR+(8WRAO) 
OWR=I6WR+(SWRAO) 

where: 

Figure 1: Data transfers as performed according to the IEEE -696 standard. In figure la, 
a 16-bit transfer is shown using all of the available data lines. Data whose least - 
significant address bit is 0 is considered even, while data whose least- significant address 
bit is 1 is considered odd. Figure lb shows how the odd and even bytes are employed 
during an 8- bit -wide transfer of 16 -bit data (called a byte- serial transfer). 

heated debate took place about what 
byte should be where (i.e., should the 
low -order byte be transferred on the 
DI or the DO bus ?). 

The problem arises because dif- 
ferent microprocessors do things 
completely differently. For example, 
the 8080 -type 8 -bit processors always 
store 16 -bit values with the low -order 
byte first. So does Intel's 8086/88 
family of processors. But along came 
Motorola's 68000, which stores the 
high -order byte first. The working 
group was faced with the problem of 
deciding which to favor. Naturally, 
there were proponents of both in the 
working group. 

The group's final solution was both 
clever and unique in that it made 
everybody happy. The first published 
draft had renamed the lines of the DI 
and DO buses DATAO through 
DATA15 during 16 -bit transfers. 
DATAO through DATA7 were called 
the low byte (and were transferred on 
the DO bus), and DATA8 through 
DATA15 were called the high byte 
(and were transferred on the DI bus). 
These signal names and byte designa- 
tions carried an implied significance: 
DATAO through DATA7 were lower 
than DATA8 through DATA15, and 
"low" is clearly lower than "high." 

284 February 1983 © BYTE Publications In 

The committee decided to rename the 
signals to be free of this implication 
and be concerned only with making 
sure that bytes and words always got 
read or written in a consistent man- 
ner. 

The low byte became the even byte, 
and the high byte became the odd 
byte. The even -byte lines are now 
called ED7 through EDO (ED for even 
data), and the odd -byte lines are now 
called OD7 through ODO (OD for 
odd data). Even data is transferred on 
the DO bus, and odd data is trans- 
ferred on the DI bus. 

Where did even and odd come 
from? Well, it has to do with how the 
bytes would be read or written as a 

byte (i.e., in 8 -bit mode). During 
16 -bit transfers, address line AO is 

always low. During 8 -bit transfers, if 

AO is low, that byte is an even byte 
(because any address where AO is low 
would be even). Conversely, if AO is 

high, that byte is an odd byte. It is up 
to the processor -card designer to en- 
sure that data read or written 16 bits 
at a time has the "even" data on the 
ED lines (DO bus) and "odd" data on 
the OD lines (DI bus). 

Figure 1 is a block diagram of 
where the bytes go for 8- and 16 -bit 
cycles. Figure 2 shows a block 

16RD = device select 
sXTRQ* pDBIN 

8RD = device select 
sXTRQ* pDBIN 

16w, = device select 
sXTRQ* pWR* 

8wR = device select 
sXTRQ* pWR* 

Designers should take note that the 
state of AO as shown in these new 
diagrams is the opposite of what is 

shown in the 1979 draft. It has been 
changed since the 1979 draft and is 

correctly shown in figures 1 and 2. 
It is important to realize that this 

new terminology does not change 
how 16 -bit transfers occur on the bus 
but just changes the way we think 
about them. 

Other Technical Changes 
The committee debated whether or 

not the PHANTOM* line (pin 67, see 
table 1, pages 288 and 292) should dis- 
able memory slaves for both read and 
write operations, or just read opera- 
tions. We decided to require memory 
slaves to be disabled for both read 
and write cycles during PHAN- 
TOM*. The timing of PHANTOM* 
was also specified as not occurring 
later than 30 ns (nanoseconds) before 
a read or write strobe and not going 
away until at least 30 ns after the read 
or write strobe goes away. The com- 
mittee specified this timing to ensure 
that false reads or writes do not occur 
on memory slaves. In addition, the 
committee required that all normal 
memory slaves (as opposed to 
PHANTOM* slaves) have the capa- 
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THE TRUMP CARD 
FOR IBM PC 

PDS UNIVERSAL introduces TRUMP CARD IBM* compatible, 
256K RAM, + serial I/O + game I/O board. 

$499.00 

256K RAM 
A 64K to 256K 
parity checking 
RAM is fully 
socketed for easy 
memory expansion 
The memory 
address is switch 
selectible using up 
only the required 
memory space 

GAME I/O 
Interface consisting 
of two loy -sucks 
and four switch 
inputs are IBM 
BASIC compatible 
A standard GAME I/O 
DB15 connector 
provides connection 
to the rear plate of 
the IBM computer 

GOLD IBM 
INTERFACE 

Gold connectors as 
well as glass epoxy 
PCB will provide 
years of reliable 
service. with all 
hardware interface 
meeting the IBM 
specification 

ASYNCHRONOUS 
COMMUNICATION 
A RS232 and 20Ma 
(TTY) interface 
supports software 
programable baud 
rates. parity. stop 
bits, and character 
Modem and serial 
printer are fully 

supported by the 
IBM communica- 
tion software A 
standard DB25 
connector allows 
for the easy 
connection to serial 
devices \°'re cac oe5 p.5`;°p, 
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THE QUALITY IS EXCELLENT AND PRICES MATCH THE 
ECONOMY. 

The Trump Cards Are Available 
At CompuShack Stores 
Around The World, Or Any 
Fine Computer Store In 
Your Area 

;;IBM is a trademark of IBM Corp. 

Circle 347 on Inquiry card. 

For Further Information Contact: 

PDS Universal, Inc. 
2630 Walnut Ave., Suite G 

Tustin, CA 92680 
(714) 730 -6772 
Telex 18-3511 answer back CSMA 
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Figure 2: Block diagram of the circuitry needed by S -100 bus slaves for byte and word 
transfers under the IEEE -696 standard. 

bility of being disabled in response to 
a PHANTOM* signal. 

A new signal was defined in the 
1979 draft called PWRFAIL *, which 
should go low 16 ms (milliseconds) 
before the power goes away. (Note 
that this time is shorter than the time 
originally published.) A problem was 
discovered in actual implementations 
of this signal: when power momen- 
tarily dips just low enough to cause 
the PWRFAIL* signal to be activated 
but doesn't actually go away, PWR- 
FAIL* returns high again. But the 
system is now waiting for a POC* 

(power -on- clear) signal that won't 
ever happen because power never 
went low enough. 

The solution to this was to specify 
that the rising edge of PWRFAIL* 
(which will occur at the end of the 
power dip) shall cause POC* to be 
asserted. We chose the rising edge 
rather than just the low level of PWR- 
FAIL* because otherwise no time 
would be available to execute a 

power -fail routine. 
The TMA cycles now have more 

specific timing associated with them. 
In general, the tHDHA terms were 

added to ensure adequate time for 
TMA arbitration to take place and to 
ensure that the transfer occurs in a 
"glitch- free" manner. Figure 3 and 
table 2 show the new timing relation- 
ships. Figure 4 and table 3 show basic 
bus timing as it appears in the new 
standard. 

We made one major mechanical 
change to the standard in order to 
make room for an optional 10 -inch- 
high board. This "double- height" 
board allows much more circuitry per 
board, which will reduce costs and in- 
crease system performance. Of 
course, these boards will not fit into 
most existing system cabinets, but it 

is just a matter of time before double - 
height boxes appear. In the mean- 
time, all manufacturers of double - 
height boards must clearly state that a 
board is double- height in all product 
literature and advertisements. 

That's about it for technical 
changes to the standard draft. The 
other minor changes are not really 
significant. As was mentioned earlier 
in this article, they are mostly to clear 
up ambiguities for the sake of de- 
signers. 

Why Use the IEEE -696/S -100 Bus? 
The IEEE -696/S -100 bus offers 

many advantages over single -board 
computers, the biggest of which is 

that the IEEE -696/S -100 systems are 

pHLDA 
/ 1SET- 

-14)CDSB 
(f 

1cliCDSB xFERI 

XFERII 

p SYNC 

10V ff 
10V 

pDBIN 
1DH 

/ `- 
-OR- 

pWR 

1HDHA 

fL 
+1REL 

1HDHA 

HOLD 
r1 1 

ARB 
I 

MINE I TSI 
I 

N BUS CYCLES S ITSII I IDLE 

Where 
XFERI symbolizes ADSB. SDSB. and DODSB 
XFERII symbolizes CDSB 

Figure 3: Diagram of the timing relationships for temporary- master access to the bus. 
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Now I can get 
the information 
I need. From 
anywhere. 

.w Immediately. 

i 
1 

t 

To do business, I need information 
from a lot of places. 

Soles figures from Cincinnati. 
Production costs from Philadelphia. 
Personnel levels from our ad- 

ministrative offices three blocks away. 
And - sometimes - I need up to 

the minute market prices from The 

Source . Whatever I need, I get it. 

Immediately. That means that I 

don't waste time waiting. And I 

don't have to make decisions based 
on old information. Even if it's just a 

day old. 
Information from anywhere. 

Immediately. With 
_611 

CRO TALK 

r>14004;.°áì.,}.ír` =idllitt,:P ' 

TM 

Crosstalk allows your CP /M or MS- 

DOS based computer system to ac- 
cess almost any dial -up computer, 
capture and store the data, and 
transfer files between any two 
Crosstalk systems with complete 
error checking. Even when disk for- 
mats are incompatible. 

To get your information, Crosstalk 
can automatically dial any dial -up 
system, capture on -line dato for 
analysis off -line. 

Crosstalk saves you and your 
computers time. It saves you 
money. And, best of oll, it gets you 
the information that you need, 
when you need it. Ask your local 
dealer about it. 

Now available for IBM PC 
TMMicrostuf ,Inc. ITIICRCISï'1JF 

0° 
o 

1845 The Exchange 
Suite 205 
Atlanta, GA 30339 
(404) 952 -0267 

DEALER INQUIRES WELCOME 

CROSSTALK is o trademark of Microstuf, Inc. 

CP /M is o registered trademark of Digitol Research Inc. 

The Source is o serviceman of Source Telecomputing. Corp. 
o subsidiary of The Reoders Digest Association, Inc. 

MS-DOS is o trademark of Microsoft, Inc. 
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Pin 
Number 

Signal 
(and Origin) 

Active 
Level Description 

+8 V (B) Instantaneous minimum greater than 7 V, instan- 
taneous maximum less than 25 V, average 
maximum less than 11 V. 

2 +16 V (B) Instantaneous minimum greater than 14.5 V, 

instantaneous maximum less than 35 V, 

average maximum less than 21.5 V. 

3 XRDY (S) H One of two ready inputs to the current bus 
master. The bus is ready when both these 
ready inputs are true. See pin 72. 

4 ViOe(S) L OC Vectored -interrupt line 0. 

5 VI1 a(S) L OC Vectored- interrupt line 1. 

6 Vl2'(S) L OC Vectored -interrupt line 2. 

7 Vl3e(S) L OC Vectored -interrupt line 3. 

8 VI4w(S) L OC Vectored -interrupt line 4. 

9 VI5`(S) L OC Vectored -interrupt line 5. 

10 Vl6a(S) L OC Vectored- interrupt line 6. 

11 VI7a(S) L OC Vectored -interrupt line 7. 

12 NMI(S) L OC Nonmaskable interrupt. 
13 PWRFAIL*(B) L Power -fail bus signal. 
14 TMA3e (M) L OC Temporary- master priority bit 3. 

15 A18 (M) H Extended -address bit 18. 

16 A16 (M) H Extended -address bit 16. 

17 All (M) H Extended -address bit 17. 

18 SDSB* (M) L OC The signal to disable the 8 status signals. 
19 CDSB* (M) L OC The signal to disable the 5 control output signals. 
20 O V (B) Common with pin 100. 
21 NDEF Not to be defined. Manufacturer must specify any 

use in detail. 
22 ADSBa (M) L OC The signal to disable the address signals. 
23 DODSBe (M) L OC The control signal to disable the data -output 

signals. (D07 -0 for 8 -bit transfers, ED7 -0 and 
OD7 -0 for 16 -bit transfers). 

24 ¢ (B) A The master timing signal for the bus. 
25 pSTVALa(M) L Status -valid strobe. 
26 pHLDA (M) H A control signal used in conjunction with HOLD' 

to coordinate bus -master transfers. 
27 RFU Reserved for future use. 
28 RFU Reserved for future use. 
29 A5 (M) H Address bit 5. 

30 A4 (M) H Address bit 4. 

31 A3 (M) H Address bit 3. 

32 A15 (M) H Address bit 15 (most significant for nonextended 
addressing). 

33 Al2 (M) H Address bit 12. 

34 A9 (M) H Address bit 9. 

35 DO1 (MyED1 (M/S) H Data -out bit 1, bidirectional even -data bit 1. 

36 DO0 (M)/EDO (M/S) H Data -out bit 0, bidirectional even -data bit 0. 

37 A10 (M) H Address bit 10. 

38 DO4 (MWED4 (M/S) H Data -out bit 4, bidirectional even -data bit 4. 

39 DO5 (MyED5 (M/S) H Data -out bit 5, bidirectional even -data bit 5. 

40 DO6 (MYED6 (M/S) H Data -out bit 6, bidirectional even -data bit 6. 

41 D12 (S)/0D2 (M/S) H Data -in bit 2, bidirectional odd -data bit 2. 

42 D13 (Sy0D3 (M/S) H Data -in bit 3, bidirectional odd -data bit 3. 

43 D17 (Sy0D7 (M/S) H Data -in bit 7, bidirectional odd -data bit 7. 

44 sM1 (M) H The status signal that indicates that the current 
cycle is an op -code fetch. 

45 sOUT (M) H The status signal identifying the data -transfer 
bus cycle to an output device. 

46 sINP (M) H The status signal identifying the data -transfer 
bus cycle from an input device. 

47 sMEMR (M) H The status signal identifying bus cycles that 
transfer data from memory to a bus master 
and that are not interrupt -acknowledge/ 
instruction -fetch cycle(s). 

48 sHLTA (M) H The status signal that acknowledges that an 
HLT instruction has been executed. 

49 CLOCK (B) A 2 -MHz ( ±0.5 %) 40 -60% duty cycle. Not 
required to be synchronous with any other 
bus signal. 

50 0 V (B) Common with pin 100. 

Table 1: Signals and their definitions according to the IEEE -696 standard. The letter 
in parentheses tells the signal's origin: master, slave, or bus. OC specifies open - 
collector drivers and A means alternating. (Table 1 continues on page 292.) 

Circle 426 on Inquiry card. 

Circle 279 on inquiry card. 

" FOR TRS -80 MODEL I OR III 
IBM PERSONAL COMPUTER 
MORE SPEED 
10 -20 limes faster than ntarpreted BASIC 

MORE ROOM 
Very compact compiled code plus VIRTUAL MEMORY 
makes your RAM act larger Variable number of block 
buffers 31 char unique wordnames use only 4 bytes in 
header. 

or MORE INSTRUCTIONS 
Add YOUR commands to its 79-STANDARDplus 
instruction set, 
Far more complete than most Forth, single 6 double 
precision, arrays, string -handling, clock, graphics (IBM 
low -res gives BAN and 16 color or 200 tint color display) 

* MORE EASE 
Excellent full-screen Editor, structured & modular 
programming 
Word search utility 
THE NOTEPAD letter writer 
Optimized for your TRS&) or IBM with keyboard repeats. 
upper/lower case display driver, lull ASCII. 

a MORE POWER 
Forth operating system 
Concurrent Interpreter AND Compiler 
VIRTUAL 110 for video and printer, disk and tale 
(1)Me ,byte hard disk available) 
Full 8080 or BOBS Assembler aboard 
(280 Assembler also available for TASEO) 
Intermix 35, to track disk drives 

write can read, write and gun M 3 disks 
M 3 can read, write and run M 1 disks 

FICSFORTH 
THE PROFESSIONAL FORTH SYSTEM 

FOR TRS -80 8 IBM PC 

(Thousands of systems In use) 

MMSFORTH Disk System (require. 1 disk drive, 32K RAM) 
V2.0 for Radio Shack TRS -80 Model !Of III 6126.66 
V2 for IBM Personal Computer (BO -col. screen) 6246.66 

AND MMS GIVES IT PROFESSIONAL SUPPORT 

Source code provided 
MMSFORTH Newsletter 
Many demo programs aboard 
MMSFORTH User Groups 
Inexpensive upgrades to test version 
Programming staff can provide advice, modifications and 
custom programs, to lit YOUR needs. 

MMSFORTH UTILITIES DISKETTE: Includes FLOATING POINT 
MATH (BASIC ROM routines plus Complex numbers, Pecten. 
guter.Polar coordinate conversions, Degrees mode, more); 
powerful CROSS-REFERENCER to list Forth words by block 
and line, plus (TRS -80) full Forth -style Z80 assembler or (IBM 
PC/color) Turtle Graphics (requires MMSFORTH V2.0, 1 drive A 
32K RAM) 676. 
FORTHCOM. communications package provides RS232 
delver, dumb terminal mode, transfer of 11161 or FORTH blocks, 
and host mode to operate a remote FORTHCOM system (re 
quires MMSFORTH V2.0, 1 drive A 32K RAM) 678.66 

THE DATAHANDLER: vary fut database management 
system operable by non-programmers (requires MMSFORTH 
V2.0, 1 drive 6 32K RAM) MAW 
FORTHWRITE. last, powerful word processor wasy key- 
strokes, Help screens, manual A demo flies. Full proportional 
witbs, outdenting. Include other blocks, documents, key- 
board Inputs, A DATAHANDLER fields -Ideal for form letters 
(requires MMSFORTH V2.0, 2drlves A 48K RAM) .. 176.00 

MMSFORTH GAMES DISKETTE -. real-time graphics A board 
games wlsource code Includes BREAKFORTH, CRASH. 
FORTH, CRYPTOQUOTE. FREEWAY (TAS-80), OTHELLO A 

TICTACFORTH (requires MMSFORTH V20, 1 drive & 32K RAM) 
67S.M 

Other MMSFORTH products under development 

FORTH BOOKS AVAILABLE 
MMSFORTH USERS MANUAL - wio Appendlce $17.5 
STARTING FORTH - best) 61646' 
THREADED INTERPRETIVE LANGUAGES - advanced. 
analysis of FORTH internals 616.5' 
PROGRAM DESIGN 6 CONSTRUCTION - Intro to structured 
programming, good for Forth 617.00 
FORTH-79 STANDARD MANUAL - official reference to 
79-STANDARD word set. etc 617.66' 

FORTH SPECIAL ISSUE, BYTE Magazine (Aug. 1660) - A col. 
lector's item for Forth users and beginners M.oO- 

- ORDERING INFORMATION. Software prices Include 
manuals and require signing of single computer license for 
oneperson support Describe your hardware Add $2.00 S/H 
plus $3.00 per MMSFORTH and $1.00 per additional book, 
Mass orders add 5% tax. Foreign orders add 20 %. UPS COD, 
VISA and WC accepted: no unpaid purchase orders or refunds. 

Send SASE ror free MMSFORTH mlormation 
Good deabrs sought 

Get MMSFORTH products from your 
computer dealer or 

MILLER MICROCOMPUTER SERVICES 
81 Lake Shore Road, Natick, MA 01760 

(617) 853-6136 
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1995 AND THE FIRST AFFORDABLE HIGH RESOLUTION COLOR GRAPHICS MACHINE 15 YOURS 

VX128 
VtRY 111011 Rt.SOLUTION f, /.' I,y 

r11í1) (ux1I, if 1411vuIu,dIy,u kill ..r dill 
LIGHT COLORS PER PIXQI 'I 

111 

Hoot , ni 411 nlnfy InLdlnt/t i,'1;1í 
/t1, 111111, , ItAM 

ori BOARD 16 Bl1 MICRO - 

COMPUTtß 11111.1 füJlilt nm rnpin<t530r 512COLOR5PERPIXEL9bltplare., 
wlu l ,o1í 11H1111.11 110 1M ,11 111 I tAM and of memory with 384K graphics RAM 

111u1í In rx11,u1,114 1,111,111111y COLOR LOOKUP TABLE 8 bit 

SD ORAPtIICS 5Ot1WARE PACK- digital -to- analog converters provide a 

ACft 1111111 III f (di n1.1ntl ,et includes: 16 million color palate 

1111.1111 I1, ',t .1ln 11 t, tl,ur,Lfhun, perspec- INCLUDES ALL FEATURES of 

Inn , III fl ill a t, ín1 wl It if I, polygon, and VK128 for total of $3995 
In11 11 I it I i, tt , VXM HIGH RESOLUTION COLOR 

IIARDWARE LINE AND ARC V X MONITOR ROES analog input with 24 

Gt Nt =RAT ION nn hoard V151 graphics kilohertz scan rate, long persistence 
phosphor $1295 

COLOR GRAPHIC PRINTER 
with interface cable $1295 

USER DEFINABLE (MARA( ' f tt SERIAL AND PARALLEL INTtRFACt 
(itF WRATIOM built in rharacter 500 -19 2K baud and is bit IJarrfllei port 
ul1 111(11, nxom, Tant, and variable U5ER FRIENDLY COMMAND FOR - 

,pacuxy or upload your own character MAT supports high level Iariqudge .tnd 
definitions hexadecimal transmission; 

- --- -- VX384 

For addito al informntion n VT128, !Jf5 4, vrM Mr,rit ,r or VY,P PrIr t r ? Tr, f're: 1 800-334-: 81, or 

919-2 -5479, or wrl 'Vectnf Corp ratror, 700 Ba Irground Ave ue, Grernsbo o, NC 27401 
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THREE 
NEW PERSONAL 

COMPUTERS THAT 
MAKE ALL THE 

OTHERS MERELY 
INTERESTING 

HISTORY. 
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There was a time in recent history when people could tolerate the in- 

adequacies of personal computers. We believe that era has ended. 
Now you can own personal computers that are more power - 

301 Series ful, easier to use and more fully supported than 

The minicomputer of personal comrpti/ers. 

any to have come before them. l)Fc»urte li 

They are the new personal 
computers from Digital Equipment Corporation, the 
world's second largest computer manufacturer. 

Digital's personal computers give you more information on 
the screen. More storage. And communications options that let you talk 
to other, larger computers anywhere in the world. 

When it comes to graphics, you no longer have to settle for the 
"paint -by- numbers" look of yesterdays systems. Digital's optional bit -map 
graphics give you four times the resolution of even the very best picture 
tube. And you no longer have to settle for the pale, bland colors of the 
past. Digital's personal computers give you a wider palette to pick from. 

Even more, you no longer have to be content with a narrow 
choice of personal computers. For Digital gives you three choices: Rainbow, 
DECmate, and Professional personal computers. Different kinds of personal 
computers, because there are different kinds of problems to manage. 

So if you've been unhappy with the history of personal compu- 
Rainbow, ting thus far, be glad. A new generation has begun. 

To find out more, call 800 -DIGITAL and we'll send 
The lox. tout high performance machine you our free 
personal computer brochure. Or 

write: Digital Equipment Corporation, 
129 Parker St., Maynard, MA 01754. d g a 

The full' supported small business system. 

Professional Ou. DECmate. and RatghM are trademark of NOW Equipment Corporation 
Natal Equipment Corporation 19822 MORE PERSONAL 

MORE COMPUTER. 
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Circle 415 on inquiry card. 

AVAILABLE 
NOW! 

THE MOST PORTABLE, 
POWERFUL AND POPULAR 
OPERATING ENVIRONMENT 
IS NOW AVAILABLE FOR 
IMMEDIATE SHIPMENT FOR 
THE VICTOR 9000 I SIRIUS 
COMPUTER 

C Full screen editor 
C Comprehensive filer and 

utilities 
C PASCAL, FORTRAN and 

BASIC compilers 
Object code compatibility 
with IBM, Osborne, TI, DEC 
Extended memory 
TURTLEG RAPH ICS 
Full use of Victor screen 
Native code generator 

Complete trade off 
between size and speed 

Xenofile 
p- SYSTEM to /from CP /M 86 
TM- Digital Research Corp. 

Complete documentation 
700 pages 

C Runtime only systems 
also available 

'Trademarks 
Regents of the University of California 
Victor Business Products 

Combine a great machine 
with a great operating system 

ONLY FROM IN. 
620 HUNGERFORDNI y, 

SUITE 33, 
ROCKVILLE, MD. 20850 

(301) 340 -8700 

29 ALMA VALE ROAD 
BRISTOL, U.K. BS8 2HL 

0272.742796 
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Table I continued: 

Pin Signal 
Number (and Origin) 

Active 
Level Description 

51 

52 

53 

+8 V (B) 
16 V (B) 

0 V (B) 

Common with pin 1. 

Instantaneous maximum less than 14.5 V, 

instantaneous minimum greater than 35 V, 

average minimum greater than 21.5 V. 

Common with pin 100. 
54 SLAVE CLR (B) L OC A reset signal to reset bus slaves. Must be 

active with POC* and may also be generated 
by external means. 

55 TMAO (M) L OC Temporary- master priority bit O. 

56 TMA1 (M) L OC Temporary- master priority bit 1. 

57 TMA2* (M) L OC Temporary- master priority bit 2. 

58 sXTRO (M) L The status signal that requests 16 -bit slaves to 
assert SIXTN. 

59 A19 (M) H Extended -address bit 19. 
60 SIXTN (S) L OC The signal generated by 16 -bit slaves in response 

to the 16 -bit request signal sXTRQ 
61 A20 (M) H Extended -address bit 20. 
62 A21 (M) H Extended -address bit 21. 
63 A22 (M) H Extended -address bit 22. 
64 A23 (M) H Extended -address bit 23. 
65 NDEF Signal not to be defined. 
66 NDEF Signal not to be defined. 
67 PHANTOM(M/S) L OC A bus signal that disables normal slave devices 

and enables phantom slaves -primarily used 
for bootstrapping systems without hardware 
front panels. 

68 MWRT (B) H pWR sOUT (logic equation). This signal must 
follow pWR by not more than 30 ns. 

69 RFU Reserved for future use. 
70 0 V (B) Common with pin 100. 
71 RFU Reserved for future use. 
72 RDY (S) H OC See comments for pin 3. 
73 INT* (S) L OC The primary interrupt -request bus signal. 
74 HOLD* (M) L OC The control signal used in conjunction with 

pHLDA to coordinate bus -master transfers. 
75 RESET* (B) L OC The reset signal to reset bus -master devices. 

This signal must be active with POC and 
may also be generated by external means. 

76 pSYNC (M) H The control signal identifying BS,. 
77 pWR* (M) L The control signal signifying the presence of 

valid data on DO bus or data bus. 
78 pDBIN (M) H The control signal that requests data on the DI 

bus or data bus from the currently addressed 
slave. 

79 AO (M) H Address bit 0 (least significant). 
80 Al (M) H Address bit 1. 

81 A2 (M) H Address bit 2. 
82 A6 (M) H Address bit 6. 
83 A7 (M) H Address bit 7. 

84 A8 (M) H Address bit 8. 
85 A13 (M) H Address bit 13. 
86 A14 (M) H Address bit 14. 
87 A11 (M) H Address bit 11. 
88 D02 (M)/ED2 (M/S) H Data -out bit 2, bidirectional even -data bit 2. 
89 D03 (M)IED3 (M/S) H Data -out bit 3, bidirectional even -data bit 3. 
90 D07 (M)IED7 (M/S) H Data -out bit 7, bidirectional even -data bit 7. 
91 D14 (S)/0D4 (M/S) H Data -in bit 4, bidirectional odd -data bit 4. 

92 D15 (S)IOD5 (M/S) H Data -in bit 5, bidirectional odd -data bit 5. 
93 D16 (S)/OD6 (M/S) H Data -in bit 6, bidirectional odd -data bit 6. 
94 DI1 (S)/OD1 (M/S) H Data -in bit 1, bidirectional odd -data bit 1. 

95 DIO (S)/ODO (M/S) H Data -in bit 0 (least significant for 8 -bit data), 
bidirectional odd -data bit O. 

96 sINTA (M) H The status signal identifying the bus input 
cycle(s) that may follow an accepted interrupt 
request presented on INT*. 

97 sWO (M) L The status signal identifying a bus cycle that 
transfers data from bus master to slave. 

98 ERROR* (S) L OC The bus status signal signifying an error 
condition during present bus cycle. 

99 POC* (B) L The power -on clear signal for all bus devices; 
when this signal goes low, it must stay low 
for at least 10 ms. 

100 0 V (B) System ground. 
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e selling 
Tandon 
with abandon! 

We are overstocked! 
Our warehouse runneth over 

with Tandon Drives. 
Help! 
Help us clear the decks and 

help yourself to significant sav- 
ings on these excellent products. 

We've always been high on 
Tandon. (Even when were not up 
to our knees in 'em.) They offer 
an unsurpassed storage capac- 
ity, a very advanced dual -head 
design. increased throughput - 
and proven reliability. 

So at these prices, you should 
definitely buy a drive. Buy two. 
Maybe someone you know is 
having a birthday soon. Buy one 
for them. 

Call immediately. At these 
prices, they won't last very long. 

Hopefully. 

Tandon's TM100 series of 5 -inch 
mini -floppy disk drives all feature 
Tandon's patented read/write 
head design. 
Available in four models: 

TM100-1 A single- sided, 40 track, 
5.25 -inch floppy -disk drive with a 

storage capacity of 250K bytes 
unformatted and a track -to -track 
access time of 5- milliseconds 

195.00 

TM100-2 double- sided, 40 track 
per side, 5.25 -inch floppy -disk 
drive with a storage capacity of 
500K bytes unformatted and a 

Circle 16 on Inquiry card. 

track -to -track access time of 5- 

milliseconds 262.50 

TM100-3 A single -sided. 80 track. 
5.25 -inch floppy -disk drive with a 

storage capacity of 500K bytes 
unformatted and a track -to -track 
access time of 3- milliseconds 

250.00 

TM100-4 A double -sided, 80 track 
per side. 5.25 -inch floppy -disk 
drive with a storage capacity of 
1000K bytes unformatted and a 
track -to -track access time of 3- 

milliseconds 369.00 

Tandon's TM848 "Thinline" 
series of 8 -inch floppy -disk drives 
all feature Tandon's patented 
read/write head design. The uni- 
que "Thinline" design allows two 
drives to be installed in the same 
space as a single conventional 
drive 
Available in two models: 

TM848-1 A single- sided, 77 track 
floppy -disk drive with a storage 
capacity of 600K bytes double 
density (IBM format), and a 3 -mil- 
lisecond track -to -track access 
time 379.00 

TM848-2 A double- sided, 77 track 
per side floppy -disk drive with a 

storage capacity of 1.2 mega- 
bytes double density (IBM for- 
mat). and it has a 3- millisecond 
track -to -track access time..... 

490.00 

MODEL III DISK DRIVE KITS 

Controller Kit includes all boards 
assembled and tested, internal 
controller, mounting brackets, 
switching power supply, and in- 
stallation instructions. Handles 4 

drives 259.00 

Kit #1: Controller Kit 
TM100 -1 single -sided, 
drives 

Kit #2: Controller Kit 
TM100 -2 double- sided, 
drives 

Kit #3: Controller Kit 
TM100 -3 single- sided, 
drives 

and two 
40 track 

638.00 

and two 
40 track 

779.00 

and two 
80 track 

748.00 

To order or for 
information call 

In New York: 
(212) 509-1923 
In Los Angeles: 
(213)706-0333 
In Dallas: 
(214) 744 -4251 

Kit #4: Controller Kit and two 
TM100 -4 double -sided, 80 track By Ì'Ì: 
drives. 97. 

By 

MODEM MODEM U R N4213)883-8976 
CALL O 

FOR WEEKLY 
SP ECIM$- 

Welbuilt aeputetivn t.fh óur 
pricés and your satisfaction. 

We guarantee everything for 30 days 
If anything is wrong. return the item and 
well make it right And welt pay the ship- 
ping charges. 

We accept Visa and Master Card on all 
orders: COD orders. up to $300 00 

Add $2 00 for standard UPS shipping 
and handling on orders under 50 lbs 

delivered in continental U S Call for ship- 
ping charges over 50 lbs. Foreign. FPO and 
APO orders. add 15% for shipping Califor- 
nians, please add 6% sales tax 

Prices quoted are for stock on hand and 
are subject to change without notice. 

31245 LA BAYA DRIVE 
WESTLAKE VILLAGE. CA 91362 
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Parameter 

tse r 

t'" 

Ion 

tRLL 

tNDN-Ìi 

tOrDSB 

tMTNA 

Description 

Delay pHLDA to ADSB*, SDSB, DODSB* low 

Time for both temporary and permanent master 
to drive the control output lines 

Hold time for address, status, and data out from 
end of strobe to CDSB rising 0.26 
Delay from HOLD* rising to ADSB, SDSB and 
DODSB' high 

Delay from HOLD* false to pHLDA false 

Delay from 4 rising to CDSB low 
Delay from 0 rising to CDSB high 0 

Delay from HOLD falling to pHLDA rising 1.0t,,, 

Minimum 

0 

0.46 

Table 2: Bus -transfer timing parameters (see also figure 3). 

Maximum 

1.Otrr 

0.3t, 

completely modular in nature. Users 
can purchase just the system they need 
because any system can be tailored to 
individual requirements. You are not 
stuck buying what a manufacturer 
feels is the optimum computing 
system. 

By the same token, a modular sys- 
tem can be upgraded at any time to 
take advantage of newer technology, 
expand the system's capabilities as 
your computing needs grow, or even 

turn a single -user computer into one 
capable of handling multiple users. 
You have a choice of a wide variety 
of processor types, including many 
16 -bit offerings. Some systems even 
allow a mixture of processor types, 
including both 8- and 16 -bit pro- 
cessors. 

Another big advantage of 
IEEE -696/S -100 systems is the large 
number of manufacturers with prod- 
ucts for that bus. A wide range of 

products exists for almost any ap- 
plication. 

Hardware and software developers 
prefer the IEEE -696/S -100 bus 
because the latest technology seems 
to appear on that bus first. Every ma- 
jor new processor has been available 
on an S -100 board long before it has 
been ready for other systems. Com- 
puter systems based on the S -100 bus 
tend to run a lot faster than other sys- 
tems. Although the standard specifies 
that the maximum clock rate is 6 

MHz, the S -100 bus is capable of run- 
ning much faster, with some manu- 
facturers routinely shipping 10 -MHz 
products. 

Some people perceive cost as a dis- 
advantage to IEEE -696/S -100 sys- 
tems. It is true that an S -100 -based 
system may cost more to start with 
than a single- board -type system, but 
S -100 systems quickly become much 
more cost -effective when it comes 
time to upgrade the system. A single - 
board system may have to be dis- 
carded altogether; but, change a card 
or two in an S -100 system, and you 

Now, you can balance your checking account... 
even if you never could before, with 

THE SMART C}ECKBOOIC 
Your personal financial manager 

Its unique checkbook reconciliation mode finds 
the mistakes in your checkbook for you and makes 
corrections easily. 
For example it: 
Shows items returned by your bank which you 
forgot to enter. 
Locates duplicate entries. 
Finds differences in amounts entered in your 
checkbook, and those charged by your bank. 
Even catches mistakes the bank made. 

In short, it enables you to BALANCE 
YOUR CHECKBOOK with ease 

and confidence. Or, an 
unlimited number of check- 
ing and credit card ac- 
counts, for that matter. 

294 February 1983 © BYTE Publications Inc 

VISA 

AND THERE'S MUCH MORE ... 
A powerful data base manager, checkwriter, 
budget information, automatic and customized 
reports and tables. 
SMALL BUSINESSES... 
Keeps track of Schedule C revenues and expenses 
and displays them in monthly income statement 
form for a whole year. 
AT TAX TIME... 
List and total your tax deductions with pushbutton 
ease for any of 16 Form 1040 tax categories. 
ORDER THE SMART CHECKBOOK NOW... 
ONLY $149. Available for most CP /M and CP /M -86 
formats (requires 56K) and the IBM PC -DOS (requires 
64K). Dealer inquiries welcome. 
Phone: (703) 281 -1621 OR WRITE: Box 3456 

McLean, VA 
22103 OFTOUEIT 

CP'M is a registered trademark of Digital Research, The Smart Checkbook is a trademark of Sottquest 

Circle 387 on Inquiry card. 
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Still short of features 
on your QUAD function IBM PC board? 

This may really be the only board you need 
to expand your IBM personal computer. 
We've now added the most wanted feature 
on a quad function board: two asynchronous 
ports along with memory, clock /calendar, 
and parallel printer port. And unlike most 
big memory boards, you don't have to 
sacrifice multiple functions to get 
512k of add -on memory in a single 
slot. 

THE BASICS 
The main board has three functions 
standard: Parity checked and fully 
socketed memory up to 256k in 
64k increments, clock /calendar 
with battery back -up, asynchronous 
communication port (RS232C ser- 
ial) which can be used as COM1 or 
COM2, (DCE for a printer, or DTE 
for a modem). Optional is a 100% 
IBM compatible parallel printer port, 
and a second async port for another $50 
each Also included are: SuperDriverM disk 
emulation and SuperSpooleriM printer buf- 
fer software. 

NO CORNERS CUT 
We didn't lower the quality to give you all 
this The board is a four layer design with 
solder masking, silk screened locations, 
and gold plated edge connectors. Compo- 
nents are premium grade and meet or 
exceed IBM specifications. Each board is 
burned in and tested prior to shipment. 

CLOCK /CALENDAR 
& CLIP -ON BATTERY 

Our clock is powered by a simple S4 lithium 
watch battery available at your corner drug 
store. It is clipped on, not soldered like 
some other clock boards. How useful is a 

battery warranty that requires you to send 
your board to the manufacturer to replace 
it? We send you a diskette with a program 
that sets the time and date when you turn 
on your computer. Now your programs will 
always have the correct time and date on 
them without you ever having to think 
about it (Just which version of that program 
you were writing is the latest one?) 

MEGAPAK OF MEMORY 
The picture in the inset shows the optional 
256k MegaPakiM board mounted "piggy- 
back" on the main board. This expandability 
feature gives those who need it 512k of 
add -on memory in a single slot. Now you 
can create disk drives in memory up to 

320k, set aside plenty of space for print 
spooling, and still have plenty of memory 
for your biggest programs. An exclusive 
design allows the memory to be split at two 
memory addresses to take full advantage of 
the memory disk feature of concurrent 
CP /M. 

Circle 443 on Inquiry card. 

FREE SOFTWARE 
The disk emulation software creates "disk 
drives" in memory which access your pro- 
grams at the speed of RAM memory. The 
print spooler allows the memory to accept 
data as fast as the computer can send it and 
frees your computer for more productive 
work. Some manufacturers sell hardware 
printer buffers that do only this for hundreds 
of dollars. SuperSpoolerTM eliminates the 
need for these slot robbing products. 

CHEAP SOFTWARE TOO 
What good is great hardware without some 
great software to use it with? We offer 
some terrific prices on some of the popular 
programs you will want to use your board 
with. How about the cream of the spread- 
sheet programs, SUPERCALC, for just $ 176. 
Or maybe dBASE II by Ashton -Tate for just 
$469. 

WHY BUY IT FROM US? 
Because we provide the service and support 
most companies just talk about. We realize 
how integral this board is to the use of your 
computer. What good is a warranty if it 
takes weeks for repairs to be made? We 
offer 48 hour turnaround or a replacement 
board on all warranty repairs. Do you hear 
anyone else making this promise? If you 
still are not convinced, and want to compare 
prices, remember we don't charge extra for 
credit cards, shipping, or COD fees, If you 
still want to buy elsewhere, ask them if 
they will face the acid test. 

THE ACID TEST 
Qubie (say que- bee -A) gives you a 30 day 
satisfaction guarantee on all board pur- 
chases. If you are not completely satisfied 
we will refund the entire cost of your 
purchase as well as pay the postage to 
return it. If you can get one of our competi- 
tors to give you the same guarantee, buy 
any other board you think compares and 
return the one you don't like. We're not 
worried because we know which one you 
will keep. We also offer a one year parts 
and labor warranty. An additional one year 
extended warranty is available for $50. 

TO ORDER BY MAIL SEND 
-Your name and shipping address 
-Memory size, and options requested 
-Software and cables needed 
-Daytime phone number 
-California residents add 6% sales tax 
-Company check or credit card number 

with expiration date (personal checks 
take 18 days to Ilea ) 

VISA' 
nws 

TO ORDER BY PHONE 
In California (805) 482 -9829 
Outside California (800) 821 -4479 
PRICES: 64k $375 192k $499 

128k $439 256k 5599 
512k $998 

(Includes async port, memory, clock/ 
calendar, SuperDriveTM, and Super 
SpooleriM software) 
OPTIONS: 
Parallel Printer Port $50 
Second Async Port $50 
MegaPakrM with 256k of memory $399 
Cable to parallel printer $35 
Cable to modem or serial printer $25 
Memory Diagnostics Program $10 
SUPERCALC by SORCIM $176 
dBASE II by Ashton -Tate S469 

SHIPMENT 
We pay UPS surface charges. UPS 2 day 
air serive 55 extra. Credit crad or bank 
check orders shipped same day. 

QUBIE 
DISTRIBUTING 

4809 Calle Alto 
Camarillo, CA 93010 
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Circle 254on Inquiry card. 

ODE 

$11 2995 
No other acoustic modem 
gives you all these fea- 
tures at this low price. 

- 

3 

Aw -:I 
The MFJ -1232 Acoustic Modem gives you a 

combination of features, quality and performance 
that others can't match at this price. 

0 -300 Baud, Bell 103 compatible. Originate/ 
Answer. Half /full duplex. RS -232, TTL, CMOS 
level compatible. Use any computer. Cassette 
tape recorder ports save data for reloading or re- 
transmission. 6 pole active filter handles weak 
signals. Carrier detect LED indicates adequate 
signal strength for data recognition. Quality 
"muffs" gives good acoustic coupling, isolates 
external noise for reliable data transfer. Crystal 
controlled. ON LED. Aluminum cabinet. 110 
VAC or 9 volt batteries. 9x11/2x4 in. 

Apple II, II Plus: software and cable for 
modem, MFJ -1231, $39.95. Plugs Into game 
port. No serial board needed. 

t.0 Ts 

It's like having $7995 
an extra port 

MFJ -1240 RS -232 TRANSFER SWITCH. Swit- 
ches computer between 2 peripherals (printer, 
terminal, modem, etc.). Like having extra port. 
Push button switches 10 lines (pins 2,3,4,5,6,8, 
11,15,17,20). Change plug or cable to substitute 
other lines. Push button reverses transmit 
receive lines. LEDs monitor pins 2,3,4,5,6,8,20. 
PC board eliminates wiring, crosstalk, line inter- 
ference. 3 RS -232 25 pin connectors. 7x2x6 in. 

MFJ -1108 AC POWER CENTER. 
Adds convenience, prevents data 

loss, head bounce, equipment damage. 
Relay latches power off during power 

Il transients. Multi -filters isolate equip- 
ment, eliminate interaction, noise, 

I ,} hash. Varistors suppress spikes. 
isolated, switched socket pairs. One un- 
switched for clock, etc. Lighted power, 
reset switch. Pop -out fuse. 3 wire, 6 ft. 
cord. 15A, 125V, 1875 watts. Aluminum 
case. Black. 18x23/+x2 in. MFJ -1107, 

$79.95. Like 1108 less relay. 8 sockets, 
2 unswitched. Other models available, 
write for free specification sheet. 

Order from MFJ and try It. If not delighted, 
return within 30 days for refund (less shipping). 

One year unconditional guarantee. 
Order yours today. Call toll free 800-647-1800. 

Charge VISA, MC. Or mail check, money order. 
Add $4.00 each for shipping and handling. 

CALL TOLL FREE ... 800 -647 -1800 
Call 601- 323 -5869 in MS, outside continental USA 

MFJENTERPRISES, 
INCORPORATED 

921 Louisville Road, Starkville, MS 39759 
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Figure 4: Timing diagrams for basic bus cycles. Figure 4a shows a read cycle; figure 4b 

shows a write cycle; and figure 4c shows the timing required for the RDY, XRDY, and 
SIXTN* signals (when pSYNC is false, RDY and XRDY are tested only when the master 
is in a wait state). 
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Description 

O Period 

rd Pulse width high 

Pulse width low 

Delay ß high to pSYNC high; 
Delay 0 high to pSYNC low 

pSYNC pulse width high 

pSTVAL' low prior to high during 
pSYNC 

PSTVAL pulse width high 

pSTVAL' pulse width low 

Addresses stable prior to pSTVAL 
low during pSYNC high 

Status stable prior to pSTVAL* 
low during pSYNC high 

pDBIN pulse width high 

Delay pSTVAL' low to pDBIN high 

Delay pDBIN low to pSYNC high 

Hold time for addresses and 
status after pDBIN low 

Delay pDBIN low to slave DI 
drivers high impedance 

Delay pDBIN high to slave DI 
drivers active 

Delay pSTVAL low to data valid 

pWR Pulse width low 

Delay pSTVAL' low to pWR* low 

Delay pWR' high to pSYNC high 

Setup time DO valid to pWR' low 

Hold time addresses, status, and 
DO from pWR' high 

Delay pWR' low to MWRT high; 
delay pWR' high to MWRT low 

Setup time RDY, XRDY, SIXTN to 
O rising 

Hold time RDY, XRDY, SIXTN' after 
o rising 

Overlap of PHANTOM* and pDBIN 
or pWR* 

Delay from pSYNC high to pSTVAL' 
low 

Addresses stable prior to 4, high 
during pSYNC high 

Status stable prior to 4, high 
during pSYNC high 

Table 3: Memory -access cycle timing parameters. 

Minimum 
(ns) 

166 

0.46 
0.4tCr 

10 

0.76 

0 

50 

50 

70 

40 

0.91, 
20 

0 

50 

Maximum 
(ns) 

2000 

0.46 

70 

10 70 

Specified by manufacturer 
worst -case maximum for all 
slaves and worst -case 
minimum for all masters. 

0.96 
30 

0 

0.1tc) 

0.2tcy 

70 

20 

30 

30 

80 

50 

30 

Circle 277 on Inquiry card. 

CP /M' Users: 
Access IBM 

with Reforma TTerTM 

ReformaTTer conversion software lets 
you read and write IBM 3740 disk- 
ettes* on your CP /M or MP/M system. 

ReformaTTer is ideal for CP /M users 
who want 

Access to large system data bases 
Distributed data processing 
Offline program development 
Database conversion 

With ReformaTTer, you have the 
ability to 

Bidirectionally tranfer complete 
files between CP /M and IBM 
Automatically handle ASCII/ 
EBCDIC code conversion 
Display and alter IBM 3740 direc- 
tory and data 

Enjoy the same advantages of main- 
frame access that other ReformaTTer 
users have. Customers like Upjohn, 
M &M /Mars, The United Nations, 
Arthur Young & Co., Sandia Labs, 
FMC Corp., and Stanford University 
all use ReformaTTer. So can you. 

Other versions of ReformaTTer con - 

version software include 
CP /M -- DEC (RT 11) 

TRSDOS Mod. II CP /M 
TRSDOS Mod. II -- DEC (RT l 1) 

Order ReformaTTer today for only 
$ 249. 
IBM 3740 basic data exchange format. Refor- 
maTTer requires one 8" floppy drive. 

(415) 324 -9114 
TWX: 91 0- 370 -7457 

467 Hamilton Av., Suite 2, Palo Alto, CA 94301 

CP /M is a reg. trademark of Digital Research 

Please send complete information on the follow- 
ing versions of ReformaTTer 

Please send ReformaTTer CP /M IBM. My 

check for 5249 (plus S5 shipping. Cal. 
Res. add 6'/2% sales tax). Charge to my 

VISA L MasterCard. 

Signature __ 
Name 

Company 

Street 

City 

State Zip 

exp. date 

Mail to MicroTech Exports, Inc. 
467 Hamilton Ave., Palo Alto, CA 94301 
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Circle 98 on inquiry card. 

I lam, 
Before you're 

tempted by 
the Apple... 

look at 
the new 
Franklin 

ACE 1000! 

F 
FRANKLIN Totally Apple compatible, the new Franklin 

ACE 1000 Computer includes 64K Visicalc con- 
trol keys, numeric keypad, and built -in cooling 
fan. It will interface with all Apple programs. The 
only thing they don't have in common is their price! 
The ACE 1000 is priced hundreds of dollars less. 

Computer Discount sells the complete Franklin, TRS -80, ATARI, and 
Apple Computer lines, Epson, Okidata, and C. Itoh printers, and a com- 
plete inventory of hardware, accessories and software, and we have cables 
to interface our printers with Commodore, IBM and Osborne computers - 
all at the best prices in the U.S.A. Send for our FREE 32 page catalog. 

CALL TOLL FREE: 800- 526 -5313 
COMPUTER DISCOUNT OF AMERICA. INC. 
15 Marshall Hill Road, West Milford Mall 
West Milford, New Jersey 07480 -219 
In New Jersey Call 201- 728 -8080 

rcputer1 
I DOIIl 

of America 

Now anyone 
can write a powerful 
program with 
dBase Il and Autocode: 
Finally, the first practical application of artificial intelligence in 
personal computer software. Autocode 1 is a powerful program 
generator for dBASE II. No prior knowledge of programming required. 

nMÚRKM[r Il 
Automatic menus & sub menus Automatic programs in dBASE II 

code with interactive screens Automatic data entry screens 
Automatic data entry routines 
String, numeric, date & 
calculated fields 
Automatic multiple reports 

No prior knowledge of dBASE II 

required 
CP, /M & MS DOS operating systems 
Handy pocket size manual 
Average learning time only 4 hours 

STEMMOS LTD. 
666 Howard Street, San Francisco, CA 94105 

Just send the following to address above today. 
Your diskette format & hardware Your name & complete address 
How many Autocodes you want at S200 each. A check or money order. 

ORDER TOLL FREE 800 -227 -1617 (Ext. 417) IN CA CALL 800 -772 -3545 (Ext. 417) 

Credit card buyers may substitute their card number and expiration 
date for the check. Or call us toll free and save the trip to the mail box 

u S Address 666 Howard St San Francisco CA 94105/ U.K. Address 344 Kensington High Street, London W1.: 
Tel (415) 777 -3800 Dealer Inquiries invited Tel. 01 602 6242 

dBASE II' Ashton Tate 'In California add 6% sales tax Autocode 1' Stemmos Ltd 
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may have what appears to be a whole 
new machine. 

Of course, no discussion of 
IEEE -696/S -100 bus advantages 
would be complete without mention- 
ing that the existence of a standard 
helps everybody. It makes the 
modular concept truly workable. 

The Future of IEEE 696 
Those of us in the industry perceive 

the IEEE -696/S -100 bus to be long - 
lived. The most powerful systems in 
the industry are currently available 
on the bus, and the trend seems to be 
continuing. With the new standard's 
provision for 16 -bit capability, 16 
megabytes of memory, and expanded 
TMA capabilities, it will be a long 
time before computing needs outgrow 
it. 

One point I can't stress enough is 

that, when buying S -100 systems and 
products, insist upon products that 
meet or exceed the IEEE -696 specifica- 
tions. Be wary of the phrase "com- 
patible with IEEE 696." If you are in 
doubt about a product, ask for 
verification, or at least get a guar- 
antee. 

Where to Get More Information 
If you would like a copy of the 

standard, send me a legal -size, self - 
addressed, stamped envelope along 
with a note indicating your request. 
By the time this article is published, I 

should know how the standard is to 
be distributed. I will return your 
envelope with a note describing how 
to get your copy. 

Send your self- addressed, stamped 
envelope to: 

Mark Garetz 
Chairman, IEEE -696 Committee 
c/o Compupro 
POB 2355 
Oakland Airport, CA 94614 -0355 

If you want to read a text that 
describes the IEEE -696/S -100 bus in 
clear, precise terms, plus gives a 
wealth of useful circuits and informa- 
tion, pick up a copy of Interfacing to 
5- 100 /IEEE 696 Microcomputers at 
a computer bookstore. It is written by 
Sol Libes and me and is published by 
Osborne /McGraw -Hill (1981). 
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Compare Prices Before You Buy!! 
COMPUTER SYSTEMS 

NEC PC -8001A $725 

Products For Apple Computers 
Here are some of the products BISON carries for 
Apple Computers If you don't see what you want 
here. give us a call 
16K RAM Card for Apple II $ 68 
Microsoft Premium Pack $ 525 
BISON Add -on Disk Drive 

100% Apple Compatible $ 279 
Parallel Printer Card with Cable S 72 
Apple Compatible Parallel Interface S 65 
D C Hayes Micromodem II S 279 
Graphics Interface for NEC. Epson $ 129 
Microsoft Z80 Softcard with CP /M® $ 279 
Videx 80 Column Videoterm 5 249 
Videx Enhancer 5 119 
Vides Function Strip $ 59 
For more Apple information circle reader service card #51 

PRINTERS 
BISON carries all of the major brands of printers if you 
need help choosing the proper printer for your needs call 
and talk to one of our support technicians 

EPSON MX -80 F/T Type III w /Graftrax 5 460 
EPSON MX -100 with Graftrax $ 625 
NEC PC -8023A Fric, & Trac. w /Graph S 485 
NEC 7710 -1 $2095 
NEC 7715 -1 52095 
NEC 7720 -1 $2445 
NEC 7725 -1 $2445 
Okidata Microline 82A 80 Col $ 439 
Okidata Microline 83A w /Trac. - 132 Col $ 639 
Okidata Microline 84P - Parallel $ 925 
Okidata Microline 84PS - 200 cps P/S $ 999 
C Itoh Prowrlter I - Parallel $ 485 
C Itoh Prowrter I - Parallel /Serial $ 525 
C Itoh Prowrlter II - Parallel 5 625 
C Itoh Prowrlter II - Parallel /Serial $ 675 
C Itoh F -10 Starwrrter - Parallel - 40 cps $1225 
C Itoh F -10 Starwrrter - Serial - 40 cps . $1225 
Comrex Daisy Wheel Printer - Parallel .. $ 735 
Comrex Daisy Wheel Printer - Serial S 785 
Comrex Tractor Feed $ 195 
For more printer information circle reader service card 052 

MONITORS 
BMC International 

12" Green monitor with P -31 phospher 
15 Mhz' Excellent for 80 column display 

BMC 12" Green Monitor $ 89 
' 13" Color Monitor' Audio and Video 

270 Line resolution 
BMC 13" Color Monitor $ 229 
AMDEK Monitors 
' 12" Green Phospher 

Non -Glare 
AMDEK Video 300 Call for Price 

13" Color Monitor' RGB Input 
For IBM /NEC /Apple 

AMDEK Color II Call for Price 
AMDEK Color I Call for Price 

NEC 
NEC 12" Green Monitor 5 169 
NEC 13" Color Monitor S 325 
NEC 13" RGB Color Monitor $ 815 
For more information circle reader service card 1153 

TELEVIDEO PRODUCTS 
TeleVideo computer terminals and desktop compu- 
ter systems -high price features at low prices. 
TeleVideo TS -802 Computer system 

64K. 4 Mhz Z -80A, CP /M' 
Dual Floppies. 720K Total 
Same CRT and Keyboard as 
Televideo 950 Terminal 
Network Expansion Capabilities 

TeleVideo TS -802 52645 
TeleVideo TVI -925 Terminal 5 695 
TeleVideo TVI -950 Term - Top -of -Line S 875 
For more information circle reader service card 054 

SOFTWARE 
BISON carries software for all business and per- 
sonal computer systems Just select the software 
you want and call us for our current price Here are 
some examples of BISON'S Low Prices 

MicroPro Software 
Call for tremendous savings on MicroPro Software 
Apple Software 
All APPLE Game and Business software Select 
the program you want and call for price 
Save up to 60 °%o off list 
Accounting Plus by Systems Plus 
For 8" CP /M' 
General Ledger Accounts Payable Accounts 
Receivable Payroll ' Inventory ' Sales Order 
Entry Purchase Order Entry and Point of Sale 
G/L $ 385 
G /L, A/R $ 745 
G /L. A /R, A/P $1100 
G /L. AIR. A /P, P/R $1459 
G /L. A /R. A /P, INV $1459 
G /L. A /R. A /P. P /R, INV $1875 
G /L. A/R. A /P. P /R, POS. INV $2140 
G /L, A /R. A /P. P /R. S /O. INV $2140 
G /L. A /R, A /P. P /R. P /O. INV $2140 
G /L. A /R, A /P, P /R, P /O, S /O. INV $2435 
All 8 Modules $2695 

SOFTWARE 
For Apple II 

Pick the Apple Combination you need 
G/L 
G /L. A/R 
G /L, INV 
G /L. A /R, A/P 
G /L, A /R. INV 
G /L, A /P. INV 
VisiCalc 
VisiFile 
dBASE II for 8" or Apple . 

S 276 
S 553 
$ 553 
S 649 
$ 649 
$ 649 
S 199 
S 199 

. Call for Lowest Price 

S -100 PRODUCTS 
Sierra Data Sciences 
S -100 Master /Slave Single Board Computers 

Master - 4 Mhz. Z 80A $ 690 
Slave - 4 Mhz. Z 80A $ 625 

Sierra Data CP /M 5 160 
Sierra Data BIOS S 100 
Sierra Manual 5 25 
Sierra Data - Winchester Adaptor S 145 
Sierra Data Turbo DOS $ 750 
OT- Systems Mainframes 
S -100 Mainframe and 8" Drive Enclosures 
' S -100 Power +8V/16A 4- 16V/3A -16V /3A 

Drive Power +5V /1A -5V /6A +24V/6A 
' Keyed Power Switch 

EMI Filter Filtered Fan 
' Switched Power Outlets 

15 - DB25 Cutouts 
DB37 Cutout IDS 50 Cutout 

' Hard Disk Power Supply 
Shielded Motherboard Rugged Card Cage 

'95 /8'x17 "x21 "(HxW XD) 
OT 6 -Slot. Dual 8" Drives S 530 
OT 8 -Slot, Dual 8" Drives S 560 
OT 12 -Slot. Dual 8" Drives S 620 
S -100 Mainframe and 51/2" Drive Enclosures 

Similar to 8" Mainframe 
' 7" x 17" x 20" (H x W x D) 
OT All -in -one 8" Disk Drive Cabinet 
Changeable faceplate allows use of all standard 8" 
floppy and hard disk drives including. 

Shugart ' NEC 
Oume ' Mitsubishi 
Tandon (Up to 4 Thin -Line) 

Features' 
Holds 1 -4 8" Drives Modular Power Supply 

' Power - 5V /6A -5V /1A 24V 6A 
List Price $395 BISON PRICE $295 

DISK DRIVES 
Oume 4842 (Replaces Data -Trak 8) $ 480 
Tandon Thin 8" Sngl -Side Dbl.- Density $ 382 
Tandon Double- Density $ 465 

WABASH FLOPPY DISKS 
Single -Sided Single Density 
Box of 10 8" or 5'," 5 19 

SPECIAL OFFER 
Buy a Case of Wabash 
5 -1/4" Diskettes (100 

diskettes to a case) and 
You Only Pay 

$170.00 
SAVE 
$2.00 

A Box 

SAVE 
$2.00 

A Box 

BISON PRODUCTS INC. 
A CALIFORNIA CORPORATION 

"We accept Cash. Certified Checks. VISA and MasterCard" 
All merchandise new in factory cartons with manufacturer's warranty 

Coporate and School District P O 's accepted subject to credit approval. 
Enclose financial statement with order. 

California residents add Sales Tax Shipping charges added to all orders 
"No refunds without prior approval" - Bison credit only on returned merchandise 

QUANTITIES LIMITED ON SOME ITEMS - PRICES SUBJECT TO CHANGE WITHOUT NOTICE 
For Further Information Please Circle Reader Service 055 

Add 3% for credit card purchases. 
Send Mall Orders To: P.O. Box 9078 -184 Van Nuys, California 91409 

Orders May Be Picked Up At: 16709 Roscoe Blvd., Sepulveda, California 91406 
For Questions or Phone Orders Call: 

(213) 994 -2533 
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CALLTHE COMPUTER-LINE" 

IN COLORADO 

The Computerline believes that it is important to be competitive by offering low prices; however, we regard 

service as the most important aspect of a mail -order organization. All our lines are available so that you, the 

customer, are able to talk to fully qualified computer specialists trained to answer all your questions pertaining 
to our line of microcomputers. We are renowned for our excellent after -sales support and our promptness for 

delivery. Peace of mind and excellence in service is our pledge to all our customers. 

.:: : . . , .... .:....., .. ... . . . ..:.:.... : .. . ::: : .. : -. . .. .. 
::. ... .-., 

IBM Personal Computer Products 
QUADRAM CORPORATION 

OUADBOARD 
The ultimate memory board for the 
IBM featuring 

fully expandable from 64 to 256K 
parallel port 
asynchronous 1RS2321 serial port 
clock calendar 
RAM disk drive 

SCALL 

INTERFAZER 
Used as 

Penpheral butter 
Multi-User Printer Controller 
Computer I O Expander 
Incompatible Device Interface 
Peripheral Multiplexer 
Data Transfer Rate Convener 

SCALL 

MICROFAZER 
buffering hom 8 to 64K 
14 to 32 pages of teal) 
printer and computer independer 
parallel parallel serial seria' 
and parallel serial available 
compute while you print' 

SCALL 

TANDON DRIVE 
SPECIAL 

Double Sided,Double Density 
320K BYTES STORAGE 

TM -100 -2 
NOW ONLY 

$269 
Call for TM -100 -4 

DAVONG 
Systems, Inc. 
DCrlptton: 
The Davong Systems Memory Card is a convenient RAM memory expansion 
card for use in the IBM Personal Computer 

Tne Memory Card may be placed in any free system slot It is completely 
compatible with all IBM Personal Computer software and hardware and runs 

at the same speed as IBM memory products 
UK RAM $225 192K RAM 5499 

258K RAM $599 

RGB 690 Dots Horizontal 
Color Monitor 16 colors 

SPECIAL! Non -glare screen 
Sharp looking- matches IBM 

Princeton Graphic Systems 

$CALL 

Hard Disk System for the 
IBM' Personal Computer. 

ONLY $1595.00 
Description: 5 MEGABYTES STORAGE 
The Davong System s Hard Disk Drive tits conveniently inside the second 
floppy disk location of the IBM Personal Computer chassis providing more 
than 30 times the capacity of a floppy diskette pus greater speed and 
reliabilityy 

The 0SIe50t System is compatible with IBM software and supports IBM 
DOS' The System includes all necessary components and software foi 
installation 

5. 10 and 15 Megabytes available 

IBM SOFTWARE 
BUSINESS ENTERTAINMENT 
TAX MANAGER 5199 GALACTIC ATTACK $26 
256K VISICALC 5189 ZORK I $29 
VISITREND VISIPLOT $239 ZORK II $29 

VISIDEX $189 DEADLINE $39 
EASY EFFECTIVE CALL FOR NEW GAMES 
ACCOUNTING SYSTEM 5389 AT UNBEATABLE PRICES 
SUPERCALC $219 T and G JOYSTICKS $44 95 
SU PE RWRITER $289 ADAM AND 

EVE PADDLES $29 95 

CALL FOR SOFTWARE NOT LISTED 

MAYNARD ELECTRONICS 
Floppy Disk Controller with parallel 
Floppy Disk Controller with serial 

$229 
$259 

THE ULTIMATE IBM R 

PERIPHERALS 
Five Function 

Memory 'Serial /Parallel /Clock/Joystick 

Monte Carlo T,t Card 
Up to 1 Megabyte expandable memory 
Full IBM Compatible RS -232 Serial Port 
Full IBM Compatible Centronics Parallel Port 
Real -time clock with built -in alarm features 
Full dual Joystick Port 
Future Option -Plug -on Direct Connect Modem 

And the Sensational $CALL 
on a chip 

1 -C -MAGIC TM 

GRAPHIC MED HI RES. SCREEN DUMP 
PRINT SPOOLING UP TO 64K 

TERMINAL EMULATION 
SCALL 

PGS- Princeton Graphics Systems $CALL HI- resolution. RGB Color Monitor 

5' a" Half Height Sllmline drives 
put two floppies In a single slot! $CALL 
DAVONG 5 - 10 - 15M byte 
Hard Disk Systems from $1595 

- Trademarks of Microcomputer Business industries Corp IMBh 

Peripherals For All Computers 
PRINTERS 

NEC 
Spirenter 721a0130 52339 
8023A S 

STAR 
Gemini tO and Gamin t5 SCALL 
EPSON IGrattrar Pius, 
MS8O SCALL 

O 
ab no tractor 
80 wan Deck,. 

489 

339 

a39939 

MONITORS 
Zenith ZVM -121 Phosphor, 15 MHZ 
NEC 1201 Phosphor, 20 MHZ 
NEC 1201 Composite. Color 
NEC 1201 RGB Color 
Amdek 300 Phosphor 
Amdek Composite, Color 
Amdek IBM Compabible Color 

$ 119 
$ 179 
$ 335 
$ 899 
$ 179 
$ 349 
$ 749 

82A no Irrode 
82A wigs tractor 

84A parallel 
84A sane! 
2K Butter wir ser'al current iodp Dpard 
Grapes 82A 83A 

als 
899 
1029 

39 
139 

BMC Green 

Princeton Graphic RGB Color 
For IBM 
Electrohome RGB 
Electrohome IBM Cable 

$ 89 

SCALL 

$ 749 
$ 49 

C -ITOH 
F10 Word Quality Printer 

40 CPS Printing 
Letter quality excellence 
Now Only $1395 

Prowr$Mr I t20cps (Patenal) 
Prowrltr I t20cps (Parallel Seriali 
Prowretr II 1136 Column) Parallel 
Prowrltr II (136 column) Parallel Seri. 

C -ITOH F10 55 CPS 
INTEGRAL DATA SYSTEMS 
PRISM 132 Color printer with all options 

200 cps Sprint Mode 
4-Color printing 
Friction Tractor teed 

SMITH CORONA TPI 
Daisywheel Letter Quality 
NOW ONLY $589 

S 469 
S 619 
E 699 
$ 709 

$1795 

5'595 

MODEMS 
Hayes Smarlmodem, 300 baud 
Hayes Smartmodem, 1200 baud 
Hayes Chronograph 
Novation Cat 
Novation D -Cat 
Novation Auto Cat 
CERMETEK 

1200 baud modem 

$219 
$539 
$189 
$145 
$165 
$209 

$CALL 

DISKETTES (51/4 inch) 
SCOTCH WITH PLASTIC LIBRARY CASES (Boxes of 10) 

(48 Track single- sided, double density) $26.50 
VERBATIM DATALIFE SS DD (Boxes of 10) $24.95 
VERBATIM DATALIFE DS DD (Boxes of 101 $44 95 

ELEPHANT DISKETTES SS DD (Boxes of 101 $23 95 

ELEPHANT DISKETTES DS DD (Boxes of 10) $39 95 

NEC PERSONAL 
COMPUTER PRODUCTS 

8O0' 

PC 

n 

PC 80í2A 

PC.8023A Dot mama printer -. W cps 
pmts g proportion. pinte, 

PC-8031a Dual ¡beetle uns rrivang two 16316 onto ¡beetle doves 
mtaran* cable encasur And operating lisier, 

NEC Genera, 
NEC Account Reoeva System 

System 

NEC Inventory contra System 
NE.: Payroll System 
NEC Job Cost System 
NEC 
NEC LP M Operaline System 
NEC Repo, Manage, 
Data Babe 

carry he entire tine or NEC BP, software ta tete perSOna' computer 
Please calla write kir intdrmalmn 

'2143-41...ana lip aeûe l rROá ..mote 
parallel pinta mteace dispay intafau 

Modular epanaxtn unit ,nc'uarq 10 Due enenvor 
9Yeneadaptor 32KB Rem real- lim.cwek 8pwnty miarWt NVes 
6 slots for addmmnai boards $4 

with NEW NEC -APC -$CALL 

H 

52 
S2 

52 
$2 i 
f4 

\\\\X\Nk\\\\\\XN% 
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THE BEST PRICES IN THE NATION 

ON APPLE PERIPHERALS! 
MBI APPLETIME CARD 
WORKS WITH DB MASTER AND VISIDEX 

$89 MOUNTAIN HARDWARE COMPATIBLE 

MBI VIP CARD 
THE BEST GRAPHICS CARD 
AVAILABLE WITH AN ADDITIONAL SERIAL PORT 
(For Modem or 2nd printer) $129 

WE'RE SMASHING THE PRICES 
ON APPLE COMPATIBLE DISK DRIVES 
FORTH DIMENSION 
APPLE COMPATIBLE DRIVES 
PLUS ONE BOX OF ELEPHANT DISKETTES $289 
FORTH DIMENSION 
DRIVE WITH CONTROLLER 
(including the Apple DOS Master and manual) 

PLUS ONE BOX OF ELEPHANT DISKETTES $379 
Call for prices on RANA and MICROSCI drives 

80 COLUMN CARDS FOR APPLE 
Wesper 80 Card $259 
Vision 80 Card (Vista) $269 
Videx 80 Card $249 

RAM CARDS 
Davong 16K Card, Microtek, 
and Microsoft 16K Card ALL at 

T AND G PRODUCTS 
Game Paddles 

$ 79 Joy Stick 
Selecta -port Expander 

$ 29 
$ 44 
$ 49 

APPLE WORD PROCESSING 
Screenwriter II On line's Sensational! $ 89 
Silicon Valley Systems 
Word Handler II $159 
List Handler $ 79 
Call for Continental, Dakin 5, Broderbund, Automated Simu- 
lations, Avant- Garde, Edu-Ware, Denver. Howard, Sirius Sen. 
Bible. Synergistic Software, etc 

CALIFORNIA 
COMPUTER SYSTEMS 

7710 Async Senal Int $135 
7490 GPIB IIEEE -4881 Int $239 
7470 Ana to Dig Convener S 99 
7711 Async Sanal iTerml $135 
77,2 Sync Serrai Int $149 
7721 Apple Parallel Int $109 
Calendar Clock Module 5 99 
Programable T¡mer $ 99 

MODEMS FOR APPLE 
Hayes Microm0dem II 

Novation Apple Cat II 

212 Apple Full Duplex (for Apple Cat Ili 
212 Apple Cat 
212 Stand Alone Auto Cat 

$269 
$299 
$329 
$629 
$599 

BUSINESS SOFTWARE 
VISICORP, INC. 
Desktop Plan Ill $229 Visidex 
Desktop Plan II $189 Visiterm 
Visifiles .. $189 Visicalc 3 -3 
Visipiot $159 Visipak 
VisitrendiVisiplot $229 

STONEWARE 
DB Master 
DB Utility Pack 

$169 
$ 69 

$189 
$ 79 
$189 
$539 

MOUNTAIN 
HARDWARE 

CPS Multi- Function Card 
The Clock 
Supertalker 
Music System 
Expansion Chassis 
Romwnter 
Ram Plus 

$129 
$229 
$159 
5319 
$599 
$139 
$149 

MODEM SOFTWARE 
Visiterm 
Transend II 

ASCII Express 

s 79 
$119 
$ 95 

CPM FOR APPLE 
Microsoft Z80 Softcard $269 

MISCELLANEOUS APPLE PRODUCTS 
Enhancer ll $119 00 
Sup R Mod $ 27 95 
System Saver $ 79 00 
Vides Function Strip S 69 00 

CALL "THE COMPUTER -LINE" 
(303) 279 -2727 
(303) 279 -2848 

1- (800)- 525 -7877 
THE COMPUTERLINE, INC. 

1019 8TH STREET GOLDEN. COLORADO. U S.A. 80401 

SHOWROOM: 
1136 S COLORADO BLVD 
DENVER. CO 80222 

Circle 114 on Inquiry card. 

5 Ai {.vices retina a 2 r. cash dscawt All gq000Od0s acknowledged faulty 
r nerve 

wept 
9 

by the customer will ae repaired or rpapilacad at our dscreron C Customers must call 

responsibility 

r an RMA number betu,n ,i an,i u 
any goods This tac,lnatos Our quok anerdarrw to Nutty goods g pair or return to me nano Scturar for repair au becoming aue m,r the .0.0.5ed warrant period 
Any goods (hardware or soflwar 

1 
returned for restocking we sAEfect ,0., restocking lee at our decreon No returns on game software We accept no or any tese cia,mt made 

by manufacturers Frees quoted stock on hand and subset to change without noete Specialists on APO and international deliveries Please add 2.. (minimum $3 00I for snipping APO add to a 
prices 5% for Shopping (minimum $5 00) Please alive 10 working days pus mail ems 1¡f an order is maned er for receipt or all UPS delivered goods All goods ¡other m I an APO o, international denpred 
UPS ground 

All brands are registered trademarks. 
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o tware Review 

The Scribble Text Processor 

Most text -processing programs per- 
mit you to describe the appearance of 
a finished document by establishing 
the size of the margins, the number of 
spaces between lines, the indentation 
at the start of paragraphs, and the 
like. Processing instructions, which 
are inserted into the document as it is 

written, dictate how the text is to ap- 
pear on the finished page. Each in- 
struction sets one specific typograph- 
ical attribute of the final document. 
The average text processor can be 
compared to a computer assembly 
language, in which each statement 
corresponds to a single primitive 
operation to be executed by the 
machine. 

Scribble, by contrast, might be de- 
scribed as a high -level language for 
text. A single formatting instruction 
in a Scribble document could corre- 
spond to several of the more primi- 
tive instructions that are available 
in other text -processing programs. 

About the Author 
Chris Kern is a Washington, DC, journalist 

and a frequent contributor to BYTE. 
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Christopher O. Kern 
201 I St. SW, Apt. 839 
Washington, DC 20024 

Scribble isn't perfect, and as with any 
other high -level language, whether or 
not you are comfortable with it will 
be to some extent a matter of taste. 
But there is no question that Scribble 
can greatly simplify the production of 
complex documents. It represents a 
real step forward in the evolution of 
text -processing tools for small com- 
puters. 

Scribble might be 
described as a high -level 

language for text. 

This ability to perform complex 
operations in response to a single for- 
matting instruction changes the way 
users think about the documents they 
are creating. With the average text - 
processing program, the sequence of 
commands to display a long quota- 
tion within a text would be "skip a 

couple of extra lines, enlarge the left 
margin slightly, enlarge the right 
margin slightly, and single space." 

The analogous Scribble command 
would be "format the next piece of 
text as a quotation." Scribble en- 
courages users to ignore the final ap- 
pearance of the document -the pro- 
gram will take care of that for them - 
and to concentrate instead on the 
logical relationships among the vari- 
ous sections of their texts. Scribble in- 
structions tend to be functional rather 
than typographical. 

Scribble Environments 
For example, business letters are 

commonly formatted with the sender's 
address, date, and closing signature on 
the right side of the page. With one 
popular type of text processor, the se- 
quence of commands would be some- 
thing like those shown in figure la. 

This sequence tells the text- process- 
ing program to indent the address 40 
characters from the current left 
margin (.in +40) and to stop filling 
each line with as many words as pos- 
sible (.nf). After the address is typed, 
the text processor is told to restore the 
previous left margin and to resume 
filling text. The same sequence of 
commands must be repeated for the 
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pple en CASTELLANO 
Tercer Medio presenta su 

sistema administrativo 
(T.M.A.) para Apple 

Diseñado de acuerdo con los principios contables aceptados en todos los países de habla hispana. 

APLICACIONES COMERCIALES Y CIENTIFICAS 

CONTABILIDAD 
GENERAL 
Diario General 
Resumen del Diario 
Consulta parcial al Diario 
Mayor General 
Balance de Comprobación 
Balance General 
Ganancias y Pérdidas 
Catálogos de Cuentas 
Consultas por pantalla 

CUENTAS 
POR COBRAR 
Catálogo de Cuentas 
Listado de Transacciones 
Antigüedad de Saldos 
Saldos por Vencer 
Relación de Cobranzas 
Relación de Pagos 
Estado de Cuentas 
Consultas varias por pantalla 

INVENTARIO Y FACTURACION 
CONTROL DE BANCOS 
PERT /CPM 
CUENTAS A PAGAR 
CONTROL DE COSTO DE OBRAS 

VENTAJAS DEL SISTEMA T. M. A. 
Son completamentes conversacionales. 
El chequeo de la información es instantáneo. 
Los reportes impresos o por pantalla guardan 
los formatos generalmente aceptados. 
Están pensados para adaptarse a cualquier empresa. 
Toda la información está instantáneamente disponible 
Precisión Expandida. 
Números de hasta t 999.999.999.99 

Tercer Medio 
Sistema de Información C.A. 

Circle 410 on inquiry card. 

APARTADO DE CORREOS 62533 
CARACAS 1060 - A - VENEZUELA 
TELEX: 27.876 - CPB TH - VE. 
TE LE FONOS: 283.60.88 - 284.74.68 

Apple es marca registrada por APPLE COMPUTER INC. 
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Circle 418 on Inquiry 

r 
L 

card. 

SUPERBRAIN 
The super performing, super 
reliable microcomputer from 
Intertec Data Systems features 
twin double-density 51/4" drives 
with 350K or700K of disk storage 
- expandable to 10 megabytes. 
A CP /M* Disk Operating System, 
64K of dynamic RAM and more. 

S SUPER 
PRICE 

Because we're a nationwide 
distributor of SuperBrain, 
CompuStar, and the CompuStar 
10-Megabyte Disk Storage 
System, we can offer the 
absolute lowest prices in 
the business. 

SUPER 
SERVICE 
Better y 

great deal of s 
because we w 
tomorrow as w 

et, we offer you a 
ervice and support 
ant your business 
ell as today. 
n your SuperBrain 
rs before 
it 

with installation 
uration 
equipment at our 

iter and replace 
hen necessary 
ur software needs 
develop your own 
your SuperBrain 

er printer 

We'll burn -i 
for 72 hou 
we deliver 
We'll help 
and config 
We'll repai r 
service cer 

w 
We'll fill yo 
or help you 
We'll matct 
with a sup 

For more informal 
or 215- 629 -1289. 
800 -257 -5217 In 

Ion call 609 -424 -4700 
To order call toll -free 
NJ call 609 -424 -4700 

71-CSET/1 
2 Keystone Avenue 

Cherry Hill, NJ 08003 
Registered trademark of Digital Research Inc 

Super8rain and CompuStar are trademarks 
of Intertec Data Systems. 

rINTERTEC 

SDYMS, 
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At a Glance 

Name 
Scribble, version 1.3 

Type 
Text -processing software 

Author 
Mark of the Unicorn 
P08 423 
Arlington. MA 02174 
161 71 489 -1387 

Distributors 
Westico, Lifeboat Associates, Cornerstore 
or direct from manufacturer 

Price 
5175 

Format 
Various CP /M disk formats 

Computer 
CP /M 8 -hit machines; CP /M -86 version 
to be introduced 

Documentation 
100 -page user manual; 99 -page program 
logic manual 

Audience 
Anyone needing a sophisticated 
text -processing program 

(la) 

.in +40 

.nf 

1600 Pennsylvania Ave. 

Washington, D.C. 

Jan. 20, 1985 

.in -40 

fi 

(lb) 

@address<1600 Pennsylvania Ave. 

Washington, D.C. 

Jan. 20, 1985> 

Figures la and lb: Comparison of Scribble formatting commands with those of another 
word processor. Figure la shows how the address portion of a letter might be done us- 
ing a popular word -processing program; figure lb shows the same address with 
analogous Scribble commands. 

closing of the letter. To do the same 
thing with Scribble, the source text 
would look like figure lb. 

The command @address and its 
synonym, @closing, are examples of 
what Scribble's authors call environ- 
ments. (The @ character is reserved 
to signal commands to the Scribble 
text processor.) An environment is a 
section of text that is to be formatted 
in some particular way. For example, 
in the @address environment: 

-Each line is kept the same length as 
it appears in the input file (i.e., short 
lines are not filled and long lines are 
not wrapped). 
-The lines of the address are left - 
justified. 

-The left edge of the address is 

placed at the center of the page. 

Scribble provides 23 predefined en- 
vironments. One is the @itemize en- 
vironment, which arranges a list of 
items in the format shown in the 
preceding paragraph. Another en- 
vironment prints long quotations as 
single- spaced, indented paragraphs so 
that they will stand out from the sur- 
rounding text. Several other Scribble 
environments perform operations 
that are available in all sophisticated 
text -processing programs. Text can 
be centered or printed flush left or 
flush right. You can also create para- 
graphs with hanging indentations, in 
which the first line of the paragraph is 

Circle 228 on Inquiry card. 
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lky Ironic 

ICY TRONIC 
PERFECTS THE 
M* PC KEYBOARD 

KB 516: 

N 

ft3 411311P I 
.,40101144114401110414114141R01111 a 

01010111100414$41111111111 
vall11100111P!®IOPP® ¡NMI 

iotAll 

Familiar Key 
Legends Rather 
l'han Symbols 

SHIFT' Key 
In Familiar 

Typewriter Location 

LEI) Indicators 
On All Lock Keys 
To Show Status RETURN Key 

In Familiar 
Typewriter Location 

Convenient 
ENTER Key 

Enhance your IBM* Personal Computer System with a Key Tronic 
keyboard peripheral. 

This low -profile keyboard is plug -compatible and has familiar key placement. 
It also features reliable microprocessor electronics, solid -state capacitance switches, 
and positive tactile feedback. 

key tropic 

Price: $235.00, includes shipping & 
handling. To Order Model KB -5150 Call 
Toll Free 1 -800 -262 -6006 
(8 a.m. - 4 p.m. Pacific Standard Time 

THE RESPONSIVE KEYBOARD COMPANY 

DEPT. E P.O. BOX 14687 SPOKANE, WASHINGTON 99214 USA 
'IBM is a registered trademark of IBM Cor oration 
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Circle 317 on inquiry card. 

HOT PRICES! 
FAST SERVICE! 

COMPUTERS 

Model List Our Price 

SB II 350K byte. 64K $2495 $1875 
SB II OD 750K. 64K $2995 $2250 
SB II SD t 6mb. 64K $3495 $2750 
Syscom 48K. Apple Comparable $725 
BASIS 108. Apple Comparable Call 

ALTOS Call 

FRANKLIN. Apple Comparable Call 

EAGLE Call 

COMMODORE 64 Call 

DISK DRIVES 

IBM SS /DD 

IBM DS /DD 

APPLE Compatible S/S 
APPLE Drive Controller 

$199 
$259 
$219 
$100 

NEC 8023A parallel only 

Epson MXBOFT. 80 cps 

Smith Corona Daisywheel 

Brothers Daisywheel 

Okidata 82A. 120 cps 

Okidata 83A. 120 cps 

C Itoh F -10. 40cps 

NEC 3510 or 3530 

NEC 7710/7730 

Other Brands 

$487 
$519 
$649 
$815 
$439 
$719 
$1449 
$1575 

Call 

Call 

MODEMS 

Hayes Smartmodem 

Hayes 1200 Baud 

Other Brands 

$219 
$549 
Call 

NEC 12" Green Screen 

Amdek Amber Screen .. 

Taxan 1 380 resolution 

BMC Green Screen .. . 

Adds Viewpoint green 

APPLE 8, IBM ITEMS 

Seattle Computer Products 

Ouadram Products 

Mountain Computer Products 

Practical Peripheral Products 

Viewmax 80 col card 

Videoterm 80 col card 

Software 

$162 
$165 
$310 
$85 

$545 

Call 

Call 

Call 

Call 

$219 
$252 

Call for Great Prices! 

Information. Call (206) 362 -3398 

ORDERS ONLY 1- 800 - 531 -3133 
Mail & Phone Orders Only. Prices reflect 3% 
cash discount Sorry. no COD 

PACIFIC 
COMPUTERS 

11056 Palatine N. 

Seattle, WA 98133 
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(2a) 

0description<FORTRAN @\ The great progenitor. A real step 
forward in its day, but it has had a tendency to hold back 
progress ever since. 

COBOL @\ Is prolix. Reminds me of what Abraham Lincoln once 
said about a fellow lawyer: "He can compress the most words into 
the smallest ideas of any man I ever met." 

BASIC @\ You can love it or you can hate it, but you can't 
ignore it. BASIC is characterized by the best acronym of the 
lot: "Beginner's All- purpose Symbolic Instruction Code." 

PL /I @\ Is to computer languages what Texas is to states: 
smaller than Alaska but bigger than everything else. 

LISP P\ Can be most clearly described in LISP. 
((Parenthetically, LISP is considerably easier to use than 
many people think.) LISP can be thought of as a "high -level 
machine language" in which other languages can be written, 
an attribute that has proved important in research. 

C @\ Simple, clean, terse. 

Pascal @\ Pascal is for classroom use. It is precise 
and mathematical. A Swiss professor thought it up. He should 
have taken a sabbatical. 

Ada @\ The future, formally certified by the Department of 
Defense. Ada is the government's attempt to negotiate a 

computer language nonproliferation treaty with itself. But, 
sources say, the parties are still far apart.> 

(2b) 

FORTRAN 

COBOL 

BASIC 

PL /I 

LISP 

C 

Pascal 

Aia 

The great progenitor. A real step forward in its 
day, but it has had a tendency to hold back 
progress ever since. 

Is prolix. Reminds me of what Abraham Lincoln 
once said about a fellow lawyer: "He can compress 
the most words into the smallest ideas of any man 
I ever met." 

You can love it or you can hate it, but you can't 
ignore it. BASIC is characterized by the best 
acronym of the lot: "Beginner's All- purpose. 
Symbolic Instruction Code." 

Is to computer languages what Texas is to states: 
smaller than Alaska but bigger than everything 
else. 

Can be most clearly described in LISP. 
((Parenthetically, LISP is considerably easier to 
use than many people think.) LISP can be thought 
of as a "high -level machine language" in which 
other languages can be written, an attribute that 
has proved important in research. 

Simple, clean, terse. 

Pascal is for classroom use. It is precise and 
mathematical. A Swiss professor thought it up. 
He should have taken a sabbatical. 

The future, formally certified by the Department 
of Defense. Ada is the government's attempt to 
negotiate a computer language nonproliferation 
treaty with itself. But, sources say, the parties 
are still far apart. 

Figures 2a and 2b: An example of Scribble's @description environment, which formats 
a series of items in a way that permits them to be listed and then elaborated individual- 
ly. Figure 2a is the input file. The @ \ characters are typewriter -style tabs that instruct 
Scribble to place the next printing character at the @description environment's preset 
tab position. Figure 2b shows the result. 
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FOX &GELLER 
gives dBASE IITM users 

10 good reasons why they need 

auIcKCODETM 
The dBASE IITM Program Generator 

Reason 

Reason 

Reason 

Reason 

Reason 

Reason ea 

0 

Save Time. 
Ouickcode saves you time, because it can 
write complete dBase II applications pro- 
grams in minutes. 

Ease of Use. 
Ouickcode requires no programming or 
computer knowledge. If you can type, then 
you can create a customer or inventory data- 
base in 5 minutes. 

dSCAN TM 

The unique dSCAN feature lets you select 
records based on your own requirements 
(e.g. STATE _ 'NJ' or AGE ) 30). Then you 
can print them in a variety of formats (or 
transfer them to WordstarrM for form letters. 

Wordstar.TM 
If you want to create form letters using your 
data, Ouickcode can transfer any part of 
your database to Wordstar .'M 

Mailing Labels. 
Want to print mailing labels? With Quick- 
code, you can get them in one up or four up 
format. You can print labels of almost any size 
or shape you can imagine. For any part of 
your database (e.g. ZIP CODE = 90023) 

Reports. 
Ouickcode can create an amazing variety of 
reports and forms. You can even produce re- 
ports up to 132 columns by 96 lines per page. 

Reason 

Reason ea 

711r 

Reason 

Reason 

r 

Power. 
Ouickcode can set up retrieval keys using as 
many as 10 data fields. You can use these 
keys to get any record from your database in 
about 2 seconds. Data entry is also a snap. 
You can have any data field automatically set 
to a default valve or checked in one of three 
ways: range checking, match list checking, 
or file lookup. 

Capability. 
Now, you can use four new data types not 
found in dBASE II itself: date, money, tele- 
phone, and social security. Just what you 
need to simplify your work. 

Menus. 
Want to set up a more powerful application? 
Use the Ouickcode menu generator to cre- 
ate a menu system. 

Fox & Geller. 
Perhaps the most important reason to buy 
Quickcode. We've built a reputation for 
quality products that keep improving. Like 
dGRAPH (the dBase II graphics system) and 
our dUTIL utility. 

Fox & Geller's Quickcode: S295.O0 
We Intend to earn your loyalty by offer- 
ing software that's the best. 

For further information or to 
see Ouickcode in action, see 
your local dealer or call 
(201) 837 -0442. 

Ouickcode and dSCAN are trademarks of Fox & Geller, Inc. 
dBASE II is a trademark of Ashton -Tate. 
Wordstar is a trademark of MicroPro International 

FOX &GELLER 
Fox d Geller, Inc. 
PO Box 1053 
Teaneck, NJ 07666 
201 837 -0142 
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(3a) 

@begin<level> 
Scribble provides facilities for automatic numbering of 
sections and paragraphs of documents. 

A number of different formats are available. 
@begin<level> 
For example, you could number the sections of a document 
but not the individual paragraphs. 

Different levels of numbering are automatically provided. 
This paragraph, for example, has two levels of numbering. 

Indentation can also be controlled to a considerable extent. 
@end<level> 

This feature greatly simplifies the creation of documents 
that have a complex and explicit structure, such as technical 
manuals. 
@end<level> 

(3b) 

1. Scribble provides facilities for automatic numbering of 
sections and paragraphs of documents. 

2. A number of different formats are available. 

2 1. For example, you could number the sections of a document 
but not the individual paragraphs. 

2.2. Different levels of numbering are automatically 
provided. This paragraph, for example, has two levels of 
numbering. 

2.3. Indentation can also be controlled to a considerable 
extent. 

3. This feature greatly simplifies the creation of documents that 
have a complex and explicit structure, such as technical 
manuals. 

Figures 3a and 3b: An example of Scribble's @level environment, which is one of 
several ways provided by the program to automatically structure and number sections 
of text. Note that one instance of the environment is nested within another to improve 
readability. The @begin<level> and @end<level> instructions in the source text of 
figure 3a are synonyms for the @level < and > syntax that would normally enclose the 
text of the environment if you weren't nesting instructions. Figure 3b shows the result. 

flush left but all subsequent lines are 
indented. Somewhat more unusual is 

the @description environment, which 
formats text into two columns (see 
figure 2 on page 306.) 

Structured Text 
Scribble includes a variety of envi- 

ronments that make it easy to struc- 
ture text into a series of indented and 
sequentially numbered paragraphs of 
the kind commonly found in text- 
books and technical manuals. Sec- 
tions and subsections of a document 
are automatically set apart and num- 
bered. This makes it easy to create or 
change a complex document com- 
posed of numbered sections and para- 
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graphs. You can insert new material 
knowing that the indentation and 
numbering of the document will be 
preserved and, where necessary, up- 
dated automatically (see figure 3). 

Environments are what distinguish 
Scribble from other text -processing 
programs. The only real problem is 
that the average user will have to ac- 
cept each environment as it was de- 
fined by Scribble's authors. Fortu- 
nately, the stylistic choices that the 
authors have made are reasonable. 
Source code for most of the program, 
written in the C computer language, 
is supplied as part of the package. 
The authors explain the program 
logic in some detail in the Scribble 

manual, and an experienced C pro- 
grammer should have no great dif- 
ficulty modifying the program. There 
is even a Scribble users group to 
distribute extensions to the program. 
Still, it would be nice to be able to re- 
define the existing environments 
without programming. Ideally, it 

should be possible to create entirely 
new environments, each composed of 
primitive text -formatting commands 
or even other environments. 

Other Commands 
In addition to environments that 

format an entire block of text, Scrib- 
ble provides 10 inline environments 
to determine how individual charac- 
ters are printed. These provide famil- 
iar features such as underlining, bold- 
face, subscripts, and superscripts. 
Even though these operations are 
common to most text -processing pro- 
grams, Scribble's attention to detail is 
impressive. For example, Scribble in- 
cludes three different underscore 
commands: underscore all printing 
characters, underscore only alphanu- 
meric characters, and underscore 
continuously. Two separate italics 
commands -regular and boldface - 
provide insurance, the authors say, 
against the day when printers with 
italics capability are more commonly 
available. 

In many cases, you can nest Scrib- 
ble environments and inline environ- 
ments. That is, you can give one corn - 
mand inside another. For example, 
one element in an itemized list can be 
underscored, or the @level environ- 
ment depicted in figure 3a can be in- 
voked within itself to produce multi- 
level structures (the second level in 
figure 3b was produced this way). 

The remaining category of Scribble 
commands, which the program's 
authors refer to as directives, is com- 
posed of instructions that, for the 
most part, cannot contain other 
Scribble instructions. Some directives 
are similar to inline environments in 
that they provide commonly avail- 
able text -processing functions. You 
will find directives to define page 
headings and footings, to skip lines or 
start new pages, and to read and in- 
sert other files into the running text. 
Footnotes are automatically num- 

www.americanradiohistory.com

www.americanradiohistory.com


bered, and one directive specifies 
whether the notes are to be printed 
within the text, at the bottom of each 
page, or at the end of the document. 

The @style Directive 
The @style directive takes a vari- 

ety of arguments. It is used to specify 
margins, paper size, the extra space 
(if any) between paragraphs, the 
amount of indentation for new para- 
graphs, whether the text is to be justi- 
fied, and other fundamental stylistic 
characteristics. One nice feature of 
the @style directive is that, where it 
requires numeric arguments (such as 
in specifying paragraph indentation), 
the argument can be entered in just 
about any unit of measure that is 
handy. The @style directive will ac- 
cept arguments expressed in charac- 
ters, lines, centimeters, millimeters, 
points, picas, ems (these last three are 
printer's measures), and micas. A 
mica is the internal unit of measure- 
ment used by Scribble. It corresponds 
to 10 microns, or about 1/2540 of an 
inch. Unfortunately, relative values 
are not permitted. So, for example, it 
is impossible to issue a command to 
increase the line spacing by one. 

A number of other Scribble direc- 
tives concern various types of auto- 
matic numbering. You can have the 
sectioning directives number portions 
of the text. There are six of them, cor- 
responding to chapters, sections, sub- 
sections, and paragraphs for the main 
body of the text, and chapters and 
sections for appendixes. Each section- 
ing directive creates a subtitle or 
heading in the document. Every time 
you invoke a sectioning directive, an 
entry is automatically made in the 
document table of contents. Similar- 
ly, an @index directive automatically 
creates an index for the document. 
The instruction @index < message> 
within a Scribble text creates an index 
entry composed of the message and a 
reference to the current page. 

The remainder of the directives 
deal mostly with string and numeric 
variables. Section numbers and head- 
ings are automatically maintained by 
Scribble, as is the current page num- 
ber. Other variables can be defined 
by the user. For example, a common- 

ly used string, such as an address, can 
be defined once in a document and in- 
troduced repeatedly into the text 
simply by referring to a single -word 
variable name. You can change vari- 
ables or set them to the value of other 
string variables. You can add or sub- 
tract numeric variables. 

Printing Scribble Files 
Scribble itself can display format- 

ted documents on the system console 
or on a simple Teletype -style printer 

(i.e., one that does not need any 
special control codes). Scribble can 
also write a formatted document to a 
disk file. If a more sophisticated 
printer is available -for example, one 
that has a proportionally spaced type 
font or one that can move up a frac- 
tion of a line to provide properly 
superscripted footnotes -a second 
program must be used to put the 
finished document on paper. Splitting 
up the formatting and printing jobs 
introduces an extra step, but it keeps 

DATA SSING 

ARTIN MARIETTA 
AEROSPACE 

DATA PROCESSING 
OPPORTUNITIES 

Martin Marietta Aerospace, NASA's prime Contractor for the 
Space Shuttle External Tank has immediate openings for Data 
Processing professionals. Because we actually manufacture the 
external tank, you'll get to see the actual results of your efforts. 

COMPUTER PROGRAMMER /ANALYSTS 
Immediate opportunities exist for individuals experienced in: 

UNIVAC 1100 
ASCII COBOL 
DMS 1100 
DDL, SDDL, DMU 
DML, QLP 
DPS 1100. TIP 
D/B Editor 

APPLICATION EXPERIENCE 
Shop floor control, Scheduling. Manufac- 
turing, Inventory, Purchasing. 
Configuration Management, 
Quality, Engineering. 

DATA BASE OPENINGS 
Analyst, Design. Administrators with above 
hardware. software and applications 
experience. 

These opportunities exist at our Michoud Assembly Facility 
located in suburban East New Orleans. 

Qualified candidates interested in learning more about these 
opportunities at Martin Marietta should forward resumes, in- 
cluding salary history to Martin Marietta Aerospace, Denver 
Glazier, BYTE -283, P.O. Box 29304, New Orleans, Louisiana 
70189. We are an equal opportunity employer, m /f /h. 

MART /A/ MAR /E 7Y 
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the size of the Scribble program man- 
ageable without sacrificing flexibility. 

For all but the simplest printers, 
Scribble produces an intermediate, 
formatted file. This file contains a 
minimum of information about the 
actual device on which the document 
will be printed. A second program, 
called Crayon, reads the intermediate 
file and prints the finished document. 
Crayon knows the details of different 
printers and produces the required 
control sequences to make the most 
out of each printer's specific hard- 
ware capabilities. You can make a 
rough draft quickly on a high- speed, 
dot -matrix printer. Then a finished 
copy can be made on a letter -quality 
printer, using proportional spacing, 
special type fonts, or whatever so- 
phisticated features are available. 

Different printers, by the way, 
don't really have to be literally dif- 
ferent machines. The user can create 
several logical device specifications 
for the same physical machine. For 
example, a formfeed could move the 
forms one distance for printing out 
mailing labels and a different distance 
for printing correspondence. The 
same physical printer might be used 
in both cases, but the meaning of 
form feed would depend on the partic- 
ular application. 

Configuration 
The Scribble /Crayon system is de- 

livered with the ability to drive the 
most common small- system printers. 
It comes with a configuration utility 
that makes customizing the programs 
for many other printers and creating 

"logical" printers fairly simple. It may 
be necessary to write new driver code 
for a printer with unusual control 
sequences. 

The configuration program has 
several other functions. It can reset 
the default style parameters for such 
features as margins, line spacing, 
paragraph indentation, and the like. 
(Of course, these can be set by @style 
directives inside the text of each docu- 
ment as well.) The configuration pro- 
gram also enables the user to define 
certain input and output character- 
istics of the host computer system. In 
most cases, installing Scribble should 
pose no obstacle even to a nontech- 
nical user. 

The Scribble manual is complete 
and well organized. Mark of the 
Unicorn provides a tutorial introduc- 
tion along with an extensive user's 
manual. I found the user's manual 
difficult to follow in a few places, but 
for the most part, the writing is clear 
if undistinguished. Scribble takes a 
bit of getting used to precisely 
because it is different from most other 
text -processing programs. But that, 
of course, is why it is worth the ef- 
fort. Separate documentation is pro- 
vided in the manual to explain the 
source code modules. As might be ex- 
pected, these sections are written for 
the programmer, not the casual user. 
Incredibly- because it could have 
been produced so easily using Scrib- 
ble -the manual has no index. 

Scribble is fun to use, even on a 
relatively simple document such as 
this article, but it is at its best when 
used to produce complex or long 

documents, especially highly struc- 
tured, technical ones. Scribble would 
be an excellent program to use to 
write computer reference manuals, by 
the way. Too many manuals lack 
clarity, regardless of the quality of 
the writing, because of poor organi- 
zation and format. Scribble's auto- 
mated sectioning, footnoting, index- 
ing, and table -of- contents features 
should greatly simplify the creation 
of complex, multilevel texts. 

Conclusions 

Scribble can be described as a high - 
level language for text processing that 
encourages users to concentrate on 
the structure of the document. 

Scribble environments deal with 
relatively large sections of text. The 
program also provides conventional 
commands for instances where a pre- 
defined environment is not appro- 
priate. 
Scribble comes with source code for 
most program modules, making it 

possible to alter or extend its capa- 
bilities. 

Scribble is capable of using the 
sophisticated hardware features of 
the most common small- system 
printers. 
Scribble is at its best when it is used 
to produce long or complex docu- 
ments. 

[Mark of the Unicorn is now selling 
version 1.4 of Scribble, which is 

advertised as being substantially the 
same as version 1.3 with a few bugs 
worked out.... Ed. j 

Ccompilers 

HOST 6809 
TARGET 

PDP 11/LSI 11 
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8080, (Z80) 
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8088/8086 
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FULL C 

UNIX* Ver. 7 COMPATABILITY 

NO ROYALTIES ON GENERATED CODE 
GENERATED CODE IS REENTRANT 

C AND ASSEMBLY SOURCE MAY BE 
INTER MIXED 

UPGRADES & SUPPORT FOR 1 YEAR 

PCDOS is a trademark of IBM CORP. MSDOS s a trademark of MICROSOFT. UNIX is a trademark of 
BELL LABS. RT 1 L RSX- 11 /PDP -11 is a trademark of Digital Equipment Corporation. FLEX/UNIFLEX is 
trademark of Techrucal Systems consultants. CP T1 s a trademark of Digital Research. OS9 is a trademark 
of Microware & Motorola 
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1155 Meridian Avenue, Suite 218 
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.toms 

Plug 3,000 new applications 
into your Apple: 

THE CP /M Card' plugs CP /M Plus' into your Apple. 
The CP /M Card gives you the option of running your Apple II 

with the speed and capability of a professional Z -80 system 
with CP /M'.- compatible software. You plug in the CP /M 

Card. Then choose CP /M or your standard Apple software 
at your option. 

Plug into a big, new world of software. 
The CP /M Card gives you instant access to the world's largest 

selection of microcomputer software -more than 3,000 
CP /M- compatible applications, languages, and 

programming utilities. So, you, too can use pro- 
fessional business programs such as WordStar," 

SuperCalc,' Condor,TM' and other high -performance 
software from Day One. Yet, you still have access 

to your present library of Apple software. 
Plug into incredible performance. 

Together, the ultra -fast CP /M Card and 
CP /M Plus run applications up to 

0 

300% faster than your Apple system! The CP /M Card is the 
only Apple II performance package that offers the speed and 
efficiency of CP /M Plus. 
A plug about quality. 
The CP /M Card was designed and built by Digital Research, 
the creators of CP /M, and Advanced Logic Systems, the most 
respected manufacturer of Apple performance products. So 
you know the CP /M Card is the most perfectly integrated 
Apple performance package you can buy. 

Why just keep plugging along? The CP /M Card 
provides everything you need - including 64K of 
on -board memory, CP /M Plus, CBASIC" 
GSXTM -80 and full documentation -for just $399. 

Now available through the CP /M library. 
See your local microcomputer dealer today. Or 
contact Advanced Logic Systems,1195 East 

Advanced Logic Systems Arques Ave., Sunnyvale, CA 94086 (800) 
g y 538 -8177. (In California (408) 730 -0306.) 

The CP /M Card for your Apple II. 
CP /M, CP /M Plus, the CP /M Card and CBASIC are either trademarks or registered trademarks of Digital Research Inc. Z -80 is a registered trademark of Zitog, Inc. 
WordStar is a registered trademark of MicroPro International Corporation. SuperCalc is a trademark of Sorcim Corporation. Condor is a trademark of Condor Computer 
Corporation. GSX -80 is a trademark of Graphics Software System. Apple is a registered trademark of Apple Computer, Inc. t 1982 Digital Research Inc. 
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Draw attention to y ourself. 
Write a program for the IBM Personal Computer.) 

Let your imagination take wing. 
Think charts. Graphs. Shapes. Images. 
Use originality, creativity and color in programs 

that entertain. Educate. Organize. Analyze. And 
programs that get down to business. 

Maybe you've written software like that. Or 
perhaps you're thinking about it. 

If so, consider this. 
You could draw attention to yourself by writing 

programs for the IBM Personal Computer on the 
IBM Personal Computer. Because all our advanced 
features (see the box at right) make it faster and easier 
to do so. 

Enhanced BASIC already in ROM, for example, 
has graphics commands already built in. 

And if you write a program using our Advanced 
BASIC, you'll find the DRAW command 
particularly appealing. It's virtually a separate 
graphics language within a larger language. 

Put your visual together with any of the 128 
characters and symbols in ROM for a simultaneous, 
text -and -graphics mix. 

Have musical accompaniment as well. 
It's easy, because BASIC controls the built -in 

speaker with a single command. 
Utilize the ten, programmable 

function keys. Try F3 to paint. 
F4 for lines. F5 for circles. Or 
F6 for boxes. 

r IBM PERSONAL COMPUTER SPECIFICATIONS 
User Memory 
16K -512K bytes' 
Microprocessor 
16 -bit, 8088 
Auxiliary Memory 
2 optional internal 

diskette drives, 51/4 ", 

160K bytes or 320K 
bytes per diskette 

Keyboard 
83 keys, 6 ft. cord 

attaches to 
system unit' 

Diaplay Screen Permanent Memory 
High-resolution (ROM) 40 bytes 
80 characters x 25 lines Color /Graphics 
Upper and lower case jbar mode: 
Green phosphor screen' 16 colors' 
Operating Systems 256 characters and 
DOS, UCSD p- System, symbols in ROM* 

Graphs s mode: 
Languages 

CP/M 86t 
4 -color resolution: 

BASIC, Pascal, FORTRAN, 320h x 2000 
MACRO Assembler, Black & white resolution: 
COBOL 640h x 2000 

Printer Simultaneous graphics & 
10 function keys' All- points -addressable text capability' 
10-key numeric pad graphics capability Communications 
Tactile feedback' Bidirectional' RS-232-C interface 
Diagnostics 80 characters /second Asynchronous or SDLC 
Power -on self testing' 18 character styles protocols 
Parity checking' 9 x 9 character matrix' Up to 9600 bits per second 

'ADVANCED FEATURES FOR PERSONAL COMPUTERS 

Remember that these function keys make your 
program more "friendly" to the user and, therefore, 
more appealing to us. 

In fact, if you're interested in licensing your 
software, we could be interested in publishing it. 

We could also be interested even if it runs on 
another computer. If we select your software, we'll 
ask you to adapt it to our system. 

So if you think your software is close to 
picture perfect, consider sending it in. 

For information on how to submit 
your completed program, write: 
IBM Personal Computer, 
External Submissions, Dept. 765 PC, 
Armonk, New York 10504. == == to 

The IBM Personal Computer 
A tool for modern times 

For more information on where to buy the IBM Personal Computer, call 800-447 -4700. In Alaska or Hawaii, 800 -447 -0890. 
tUCSD p -System is a trademark of the Regents of che University of California. CP /M -86 is a trademark of Digital Research, Inc. 
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this is the way most kitchens are built 
using modular cabinets. Each type of 
cabinet handles a specific task well, 
and we choose a certain combination 
of types to best achieve our overall 
objectives. 

When a programmer writes a mod- 
ular program, a number of units, seg- 
ments, or sections will be in the pro- 
gram, each having a specific task to 
perform in achieving the program's 
goal. These units are linked together 
by a mainline program (the highest 
level of control). This concept of 
modular programming is a tremen- 
dous aid in debugging but is very dif- 
ficult to learn. To get some idea of 
how modules can be used in program- 
ming, let us examine some of the dif- 
ferent types. 

Programming modules differ main- 
ly in the level at which they do their 
"one thing." The first, and lowest, 
level is best shown by the one -line 
functions (or modules) of FORTRAN 
and BASIC. These modules use a 
single equation to return a single 
value. Obviously, they do just one 
thing. 

The best example of second -level 
modularity is the FUNCTION sub- 
program in FORTRAN. It does more 
complex work on its input, but it 

Problem Oriented e Lan ua g g 
Part 3: Assembling the Modules 

The modules are assembled into a 
complete programming system. 

In parts 1 and 2 of this series (see 
the December 1982 and January 1983 
BYTEs), the concept of Problem 
Oriented Language (POL) was in- 
troduced. POL uses input that incor- 
porates terms normally used in 
describing a particular problem. 
These terms are organized into 
phrases and sentences that resemble 
English sentences. The input is 

relatively free of the format restric- 
tions normally associated with 
question- and -answer or menu input. 
Much more information can be input 
with a single entry. A typical entry 
such as "Draw an XY graph, X from 0 

to 4, Y from -2 to 3, Title 'Contour 
Plot,' Execute" would replace dozens 
of responses required for other types 
of input. POL -type input is normally 
used in technical or graphics applica- 
tions, where many possible param- 
eters can be changed, but only a few 
need to be set at any given time. 

The Problem Oriented Language 
Programming System (POL /PS) was 
introduced to provide microcom- 
puters with the capability of handling 
POL, especially in terms of solving 
technical problems. The series of 
routines (POL -80) for handling POL 
input was presented and the capabil- 
ities were examined. 
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The actual use of the routines 
within POL /PS was discussed, show- 
ing the steps involved in writing a 

module to find the root of an equa- 
tion. 

Modularity 
I have heretofore covered in some 

detail the concept of POL and how to 
program using POL -80 routines. The 
real key to success in using the 
POL /PS, however, lies in modular 
programming. 

What Is a Module? 
We often hear that good computer 

programs are modular. Every pro- 
gramming course and textbook 
stresses that point. But what makes a 

program modular? Would you recog- 
nize a module if you saw one? 

The dictionary definition of a 

module is "any of a set of units 
designed to be arranged or joined in a 
variety of ways." This shows that the 
key concepts of modularity are flex- 
ibility and similarity at the bound- 
aries. A functional definition of a 

module is simply this: "A module 
should do one thing and do it well." 

The idea in modularity is that units 
can be chosen and linked together in 

order to reach a goal. One example of 
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should, essentially, do just one thing 
because it returns just one value. A 
good example of this type of module 
in POL -80 is subroutines 750, 800, 
850, and 950 (see part 1). Their one 
thing is to test for a certain situation 
and return one primary value, the 
value of FLAG, which indicates a suc- 
cessful or an unsuccessful test. Cer- 
tainly, they perform a number of ac- 
tions (especially subroutines 850 and 
950, which must carry out a variety 
of tasks to extract and examine num- 
bers), but they do only as much as is 

needed to accomplish their one thing. 
The third level of modularity in- 

volves the return of multiple values, 
as is often done in subroutines in 
FORTRAN or BASIC. Examples in- 
clude subroutines to do the inversion 
of a matrix or to solve a series of 
simultaneous equations. These 
modules still do just one thing. 

At higher levels of modularity, the 
module may be a section of a major 
program. In my field- chemical 
engineering -we speak of thermo- 
dynamic modules, meaning a group 
of subroutines that compute 
temperature, pressure, and other 
values according to some set of equa- 
tions. There will be a module for each 
different model (set of equations) that 
we use. Some large engineering sys- 
tems may have five or more thermo- 
dynamic modules. The one selected 
will depend on the chemicals being 
used or on some similar criteria. 

These four levels of modules 
should cover most ordinary program- 
ming. It should be possible to write 
any given program by simply linking 
together various levels of modules to 
accomplish a desired task. 

Why Use Modules? 
What good are modules? Why is 

there all this stress on them? Why 
should you bother to spend all this 
extra time writing modular programs 
if all you get is a little less time spent 
on debugging? Modular program- 
ming has several advantages: 

It can reduce a program's size. Calls 
to a single module from different 
places in a program are preferable to 
writing the same lines of code again 
and again. 
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A good module will be portable. 
This can reduce the amount of writ- 
ing that a programmer will need to do 
because major portions of code are 
available from previous programs. 
This is especially true when using 
graphics and numerical methods. 
A library of standard functions may 
be available, again reducing the load 
on the programmer. 
A good module will provide ease of 
insertion into a program, reducing 
the programming load. 
Good modular programming eases 
debugging because the modules have 
definite boundaries and only certain 
pieces of information cross the 
boundaries. A programmer can be 
reasonably sure that if one value is 
being changed, another value 500 
lines away is not accidentally being 
changed. 

Modular programming's main ad- 
vantage is to reduce the total pro- 
gramming time to solve a prob- 
lem -often making the difference be- 
tween solving a problem on time or 
not solving it at all. 

The main advantage of 
modularity is to reduce 
the total programming 

time to solve a problem. 

The trouble with using a module is 
discovering how to make it fit in your 
own program. The major cause of 
this trouble is controlling the number 
of parameters that must be passed 
back and forth between the mainline 
program and its modules. I have 
often written my own code rather 
than use a module I have in my 
library simply because I must keep 
track of 12 or more parameters, half 
of which are not needed in my ap- 
plication. The heart of the trouble lies 
in the amount of information inter- 
changed. The more information that 
passes across the module's boundary, 
the more the rest of the program has 
to handle. One, two, or three pieces 
of information are desirable. Twelve 
to twenty are not, because you have 
to ensure that each of these values is 

set properly every time you call the 
module. In addition, nearly all the in- 

formation is numerical, and it's dif- 
ficult to remember whether FLAG =1 
means invert the matrix or solve 
simultaneous equations. Or is it 
NINV =17 Many lines of code are re- 
quired to set parameters or check 
them each time a module is used. This 
can be a burden to any programmer. 

In addition, the mainline program 
is forced to do nearly all the input, 
output, and decision making. Setting 
all the parameters for each subroutine 
call can mean lots of program lines. 
Handling input and output adds more 
lines. Because most mainline pro- 
grams are written to solve only one 
problem at one time, very little of the 
mainline program is reused after all 
the effort put into it. 

Introducing Extended 
Control Structure 

A solution to this problem is ex- 
tended control structure. This in- 
volves putting some of the input, out- 
put, and decision making in the 
modules or subroutines rather than in 
the mainline program. The input for a 
graphics module should be in the 
graphics module, the input for a root - 
finding module should be in that 
module, etc. This is seldom done in 
question- and -answer input, and in- 
frequently done in menu input. How- 
ever, POL input can excel at this. In 
part 2, I showed that nearly all the in- 
put for the root -finding module 
ROOTs could be placed within the 
module. This means that only a call 
to ROOTs is needed in the mainline 
program -just a couple of simple, 
standard statements. Other modules 
for numerical analysis and graphics 
are constructed in a similar manner. 
Now, writing code to handle the in- 
put is no longer a major concern of 
the programmer. Output is handled 
in a similar manner, thus reducing 
even more of the load. The program- 
mer's only concern with output will 
be if text output to the printer is to be 
formatted in a specific manner. 

All that remains for a mainline pro- 
gram to do is link modules together 
and handle decision making. There- 
fore, let us see how a program for do- 
ing numerical analysis can be ar- 
ranged. The program in listing 1 ap- 
pears short compared to ROOTs and 
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Listing 1: Functioning as the mainline program, NUMRANAL will perform a numerical 
analysis by calling other modules to handle input, output, and decision making. Lines 
beginning with an asterisk (used for illustrative purposes only) can be eliminated unless 
those modules are used. 

3000 REM MAINLINE NUMERICAL PNALVSIS(NUMRANAL) 
3010 GOSUB 1450 
3020 PRINT "Type VOCAbulary if you want a list of command words." 
3100 FART =1 

:AART(0) = "A " 

:AART(1) = "AN " 

:AART(2)= "THE " 

:AART(3) = "IS " 

:AART(4) =`PRE " 

:AART(5)= "EOUPLS " 

:AART(6)= "EQUAL " 

:APRT(7)= "AND " 

:AART(8)= "FOR " 

:AART(3) = "OF " 

: NART =9 
:FCOM =1 
:ACOM(0) = "," 
:ACOM(1) = " =" 
: NCOM =1 
:GOSUB 1050 

3110 AM =AP 
:NLET =1 
:GOSUB 750 
:IF FLAG =1 

THEN IRET =9100 
:GOTO 100 

Graphics Routines Calls (standard calls) 

+3200 RM= "DRAW" 
:NLET =4 
:GOSUB 750 
:IF FLRG =O 

GOTO 3300 
.3210 GOSUB 3800 

:IF FLRG =0 
GOTO 3100 

*3220 AM= "CONTINUE" 
:NLET =4 
:GOSUB 750 
:IF FLAG =1 

THEN ISTART =3004 
ELSE ISTART =3000 

*3230 GOSUB 9000 
:CHAIN MERGE APLT +ACOOR,ISTART,DELETE 3000 -9999 

.3300 AM= "REDRAW" 
:NLET =4 
:GOSUB 750 
:IF FLRG =0 

GOTO 4000 
.3310 GOSUB 3800 

:IF FLAG =O 
GOTO 3100 

.3320 AM= "CONT" 
:NLET =4 
:GOSUB 750 
:IF FLRG =1 

THEN ISTART =3004 
ELSE ISTART =3002 

*3330 GOTO 3230 
3800 AM = "XV " 

:NLET =3 
:GOSUB 750 
:IF FLAG.) 

THEN ACOOR = "XY" 
:RETURN 

*3810 AM= "POLAR" 
:NLET =4 
:GOSUB 750 
:IF FLAG =1 

THEN ACOOR = "POL" 
:RETURN 

*3820 AM= "CARTÈSIAN" 
:NLET =4 
:GOSUB 750 
:IF FLAG =1 

THEN ACOOR = "CAR" 
:RETURN 

*3990 NERR =1501 
:GOSUB 1200 
:RETURN 

Numerical Methods Module Calls 

4000 AM="ROOT" 
:NLET=4 
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Listing I continued on page 320 

the multiple -page graphics modules. 
Much of the program is just a series of 
calls to modules that can then handle 
the input, output, and decision mak- 
ing. Each of these calls is a standard 
sequence of statements. The call to 
ROOTs is in line 4000 and is in the 
standard format. Additional numeri- 
cal methods are easily added to this 
mainline program. Line 4010, for ex- 
ample, is the entry for the CONTour 
plotter module. Other planned 
modules for this general -purpose 
numerical -analysis package include 
numerical integration, differential 
equation solving, simplex optimiza- 
tion, and regression (curve fitting). 
Inserting these modules into this 
mainline program (or any other) can 
be as simple as the lines calling for 
ROOTs and CONTours. 

The graphics section (lines 
3200 -3990) may look long and messy, 
but this is because it handles three dif- 
ferent types of axes (XY, Cartesian, 
and polar) and three entry points for 
each type of axis (DRAW, REDRaw, 
and CONTInue). These statements 
would be the same for any package 
that this graphics module would be 
added to. 

The mainline program I have 
presented treats numerical methods in 
a general manner. It simply makes the 
different methods available in one 
package that includes two- dimen- 
sional graphics. It links the modules 
but does not provide any decision - 
making or information -passing capa- 
bilities; these will be added later. 
Such capacity is sufficient to solve the 
majority of problems encountered. 

These modules can be easily in- 
serted into a new POL /PS mainline 
program by lifting the program sec- 
tions to the new mainline program 
(lines 3200 -3990 for graphics, line 
4000 for ROOTs, and line 4010 for 
CONTours). This simple method of 
adding capability to a program can 
tremendously decrease programming 
time and is the main part of what ini- 
tially attracted me to POL input. It 
makes my overall job much easier. 

ROOTs as a Module 
I have been calling ROOTs a 

module, but is it really a module? 
ROOTs has definite boundaries; all 
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1111111.1111. 

AININr-- 

41111111111. 

' 

Ammhimbi. 

WHEN AMERICAN BUSINESS HITS THE ROAD. 
AMERICAN BUSINESS DECIDES ON HILTON. 

HI LTOÌÑ 
AMERICA'S BUSINESS S ADDRESS 
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Listing 1 continued: 

: GOSUB 750 
IF FLAG =I 

THEN GOSUB 9000 
:CHAIN MERGE RDISK + "NUMRROOT ",3000, DELETE 3000 -9999 

*4010 AM = "CONTOURS" 

:NLET =5 
: GOSUB 750 
:IF FLRG =1 

THEN GOSUB 9000 
:CHAIN MERGE ADISK + "NUMRCONT ",3000, DELETE 3000 -9999 

8970 AM = "STOP" 
:NLET =4 
: GOSUB 750 
sIF FLRG =I 

THEN STOP 
8980 GOSUB 1250 

IF FLAG -1 
GOTO 3100 

8990 NERR =1502 
: GOSUB 1200 
:GOTO 3100 

* *Standard call for HELP 
and VOCAbulary (include 
in every mainline) 

Standard Subroutines for Calls and Returns 

9000 IRET=9010 
:ARET=ADISK+"NUMRANAL" 
:GOSUB 1400 
:RETURN 

9010 GOSUB 1450 
:GOTO 3100 

9100 GOSUB 1480 
:GOTO 3100 

Remember --all modules (including the mainline) must end with line number 9999 

9999 REM END APPLICATION PROGRAM 

Listing 2: The ROOTs program module is used to find the root of a polynomial 
equation. 

Module ROOTS 

3000 REM MODULE ROOTS(NUMRROOT) 
3001 REM COPYRIGHT MARK FINGER 1981 
3010 GOSUB 7100 

:ON FRUN +1 GOTO 3020,5100,4435 
*3020 FCD =0 

:FART =1 

:AART(1) = "AN " 

:APRT(2)= "THE " 

:AART(3) = "IS " 

:AART(4) = "ARE " 

:PPRT(5)= "EQUALS " 

:AART(6)= "EQUAL " 

:AART(7)= "AND " 

:AART(8)= "FOR " 

:AART(9) = "OF " 

:NPRT =9 
3030 FCOM =1 

:NCOM =1 

* *Stores return addresses and 
initializes parameters 

Matching on the highest level of the tree structure below ROOTs 

3200 AM= "USING" 
:NLET =4 
: GOSUB 750 
:IF FLAG =1 

GOTO 4000 
3210 AM= "START" 

:NLET =4 
.: GOSUB 750 
:IF FLRG =1 

GOTO 4100 
3220 AM= "MAXIMUM" 

:NLET =4 
: GOSUB 750 
:IF FLAG =1 

GOTO 4200 
3230 AM= "EPSILON" 

:NLET =4 
: GOSUB 750 
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Listing 2 continued on page 323 

contact with the calling program has 
an entry point at line 3000 and a 
return at line 3300. All interaction 
with a calling program flows through 
these two points. ROOTs does just 
one thing -it finds the root of an 
equation. The level of this program is 

approximately that of a FORTRAN 
subroutine. This program (listing 2) is 

much bigger than the FORTRAN sub- 
routine doing the same thing, but the 
entry in the calling program (see list- 
ing 1, line 4000) is much simpler than 
would normally be the case in FOR- 
TRAN or BASIC. The module itself is 

long simply because all the input and 
most of the output are handled inside 
it, and there is considerable checking 
of values before execution. It is im- 
portant to remember that this module 
has to be written only once; then it 
can be placed in a library until the 
next time it is needed. Thus, the 
length of this module is not a burden 
to the person who uses it. Rather, it 
helps by not requiring as much effort 
to insert the module into a program. 

Improving ROOTS 
ROOTs has one major limitation as 

presented here: the equation to be 
solved cannot be more than 230 char- 
acters long. This limitation affects 
less than 10 percent of the possible 
applications, but solving this problem 
will present a second major aspect of 
the extended control structure. 

Let us begin by examining the nor- 
mal methods used to enter the equa- 
tion under various types of program- 
ming. The most typical situation 
(used in many scientific subroutines 
packages) requires the programmer to 
write a subroutine (in BASIC) or a 

function (in FORTRAN) and insert it 
into the overall program. ROOTs can 
then reference this subroutine when- 
ever a value is required. (Note all the 
GOSUB 9000 references in listing 4 in 
part 2.) This method has one major 
problem. In order to change the equa- 
tion, the programmer must stop the 
execution of the program, go to an 
editor, modify the program, and then 
restart it. This process is undesirable 
due to the load it places on a pro- 
grammer, but, unfortunately, it is the 
most frequently used method. 

In ROOTs, I have gone one step 
Text continued on page 332 

www.americanradiohistory.com

www.americanradiohistory.com


NO MATTER WHAT YOU SHIP 

EMERY IS THE ONE FOR ALL. 

No matter what size, no matter where 
it's going or when it has to be there, 
there is one shipping company big 
enough to meet all your needs. 
Emery Worldwide offers a full range 
of delivery times -all without weight 
restrictions. One call to Emery handles 
it all, all over America. 

EMERY FIRST FLIGHT. 

THE ONE YOU NEED 

FOR IMMEDIATE DELIVERY. 
If it has to be there right away, Emery 
First Flight Service gets it there on the 
first and fastest plane available. For 
your most urgent shipments, there's no 
faster Emery service. 

EMERY Alt THE ONE YOU NEED 

FOR THE NEXT MORNING. 
If time is of the essence, only Emery 
A.M. Service schedules delivery 
door -to -door of virtually any size, any 
weight shipment to most of America 
the next morning. 

C Emery Worldwide 1983 

Circle 187 on Inquiry card. 

EMERY PM. THE ONE YOU NEED 

FOR THE NEXT AFTERNOON. 
If time is less critical, Emery PM. 
Service delivers door -to -door virtually 
any size, any weight shipment to most 
of America the next business 
afternoon -at a savings. 

EMERY DAY 2. THE ONE YOU NEED 

WHEN YOU HAVE MORE TIME. 
If you have even more time, use Emery 
Day 2 Service. Your shipment arrives 
dependably before 5 PM. on the second 
business day -at a considerable savings! 

EMERY'S CONTROLLED 

SHIPPING SYSTEM: 
BUILT FOR RELIABILITY 

From the time your shipment is picked 
up until it delivered on time, it's han- 
dled by well -trained Emery personnel 
using Emery equipment -Emery 
trucks, Emery planes, and our own 
Superhub in Dayton, Ohio. It's a system 
designed for total reliability. 

EMERY'S DISCOUNT SYSTEM. 
THE ONE YOU NEED FOR 

IMMEDIATE SAVINGS. 
The more you ship, the more you save 
with Emery's Multiple Shipment 
Discounts. And best of all, you can 
receive these discounts immediately, 
without a qualifying time period. 

Ship multiple pieces to one con- 
signee, and save even more, because 
Emery consolidates them on one airbill 
and bills you for total shipment weight, 
not for each piece weighed separately. 

EMERY WORLDWIDE. 
THE ONE YOU NEED... 

HERE AND OVER THERE. 
In addition to handling all your U.S. ship- 
ments, Emery also offers a full selection 
of services to meet all your international 
and Canadian shipping needs. 

For details on all Emery services, 
call your local Emery Worldwide office. 

EMERY WORLDWIDE 
Any size. On time. For sure. 
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great 
price 

L 

ogica Paths Lead to 

PDS DATADRIVETM FOR YOUR APPLE II* 

PDS Universal, Inc. 
2630 Walnut Ave., Suite G 
Tustin, CA 92680 

c 

(714) 730 -6772 
Telex 18 -3511 

answer back CSMA 

easy 
interconnect 

to other 
rs J 

'Apple Il is a trademark 
of Apple Computers Inc 

"Shugart is a trademark 
of Shugart Corporation 
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super- silent 
operation 
long life 

state- of- the-arts 
electro-mechanics 

conserve 
power 

Available At CompuShack Stores 
Circle 348 on Inquiry card. 
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Listing 2 continued: 

:IF FLAG =1 
GOTO 4300 

3240 AM = "VALUE" 
:NLET =4 
: GOSUB 750 
:IF FLAG =i 

THEN FVA =0 
:GOTO 4400 

3250 AM= "EQUATION" 
:NLET =4 
: GOSUB 750 
:IF FLAG=1 

GOTO 4600 
3260 AM = "DVDX" 

:NLET =4 
: GOSUB 750 
:IF FLAG =1 

GOTO 4700 
3270 AM = "EXECUTE" 

:NLET =4 
: GOSUB 750 
:IF FLAG =1 

GOTO 5000 
3280 AM = "CLEAR" 

:NLET =4 
:GOSUB 750 
:IF FLAG =1 

GOTO 4800 
3290 IF FCD-0 

THEN NERR =1521 
:GOSUB 1200 

3291 IF FCD=1 AND IEOC =0 
THEN NERR =1541 

:GOSUB 1200 
3295 FERR=I 
3300 GOSUB 7000 

:CHAIN MERGE ARET,IRET,DELETE 3000 -9999 

Matching for the method under USINg 

4000 FCD-1 
:AM = "NEWTON" 
:NLET =4 
:GOSUB 750 
:IF FLAG =1 

THEN METHOD % =1 
:GOTO 3200 

4010 AM = "APPROXIMATE" 
:NLET =4 
:GOSUB 750 
:IF FLAG =1 

THEN AM = "NEWTON" 
:NLET =4 
: GOSUB 750 
:METHOD% =2 
:GOTO 3200 

4020 AM = "SECANT" 
:NLET =4 
: GOSUB 750 
:IF FLAG =i 

THEN METHOD% =3 
:GOTO 3200 

4030 AM = "INTERVAL" 
:NLET =4 
:GOSUB 750 
:IF FLAG =I 

THEN AM = "HALVING" 
:NLET =3 
:GOSUB 750 
:METHOD% =4 
:GOTO 3200 

4040 AM = "REGULA" 
:NLET =4 
:GOSUB 750 
:IF FLAG =1 

THEN AM= "FALSI" 
:NLET =4 
: GOSUB 750 
:METHOD % =5 

:GOTO 3200 
4050 NERR =1522 

: GOSUB 1200 
:GOTO 3295 

Setting the number of STARting POINts and their values 

4100 FCD =1 
:FT =1 
: GOSUB 950 
:IF FLAG -1 

THEN XI -DV 
:FSP =1 
:GOTO 4150 Listing 2 continued on page 324 

Circle 472 on inquiry card. 

Now Attractive 
Industrial Quality 

Main Frames 
as low as S200 

Dual LED Display 
Shock Mounted 6 Slot 
Mother Boards /Card Cage 
PS-101 Power Supply 
Power 8. Reset Switches, A/C Filter, 
Fan, Etc. 

SDS- S100 -SL 
8" Floppy Drive Enclosure /System 
Special Lift Out Drive Rack 
Fits all Regular and Slim -Line 8" Drives 
Also Will Support 51/4` Hard Disk 

SDS -5100 -M FL 
51/4" Floppy and /or Hard Drive 
Enclosure /System 

SDS -MF2 SDS -MIC 
12 Slot 5100 Computer Chassis or 
8" Micropolis Hard Disk Cabinet 

PS -101 Power Supply 
This solid supply gives you the capability 
of running any variety of 8" floppy or 
51/4" floppy or hard disk drives as well 
as power a full 5100 -Buss 

Regulated: Unregulated: 

8V ;u 8 amp + 16V gin. I amp 
+5V (u 5amp -16V rz 1 amp 

+ 12V <u 5 amp 
+ 24V lc 5 amp 

-5 or - 12V (a I amp 

SERA ü47Á SCE111LES 
Fresno, California/ 

Marketing Division 

21162 Lorain Road, Fairview Park, Ohlo 44126 

12161 331 -8500 TELEX: 980131 WDMR 

See our other ad on page 29. 
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Listing 2 continued: 

4110 AM = "POINT" 
:NLET =4 
: GOSUB 750 
:IF FLAG =1 

GOTO 4100 
4120 AM = "AT " 

: NLET=3 
: GOSUB 750 
:IF FLRG =1 

GOTO 4100 
4140 NERR =1523 

:GOSUB 1200 
:GOTO 3300 

4150 FT =1 
: GOSUB 950 
:IF FLAG =0 

GOTO 3200 
4160 X2 =DV 

:FSP =2 
:IF X2(/X1 

GOTO 3200 
4170 FSP =1 

:NERR =1524 
:GOSUB 1200 
:GOTO 3295 

Setting the number of MAXIrnurn EVALuations 

4200 FCD =I 
:FT =3 
:881 =2 
:882 =10000 
: GOSUB 850 
:IF FLAG =1 

THEN NUMEVAL =IV 
:COTO 3200 

4210 NERR =1525 
: GOSUB 1200 
:GOTO 3295 

Setting the value of EPSIIon 

4300 FCD =1 
:FT =3 
:BB1 =1E -20 
:BB2 =10 
: GOSUB 950 
:IF FLRG =1 

THEN EPSILON =DV 
:GOTO 3200 

4310 NERR =1526 
: GOSUB 1200 
:GOTO 3295 

Returning the value(s) of Y at the requested X('s> 

.4400 FCD =1 
*4430 AM = "AT " 

:NLET =3 
: GOSUB 750 
:FT =1 
: GOSUB 950 
:IF FLRG =1 

THEN FRUN =2 
:FLAGRO0T =1 
:X =DV 
:IF FEXT =1 

THEN GOTO 3300 
:ELSE GOSUB 9000 

*4435 PRINT The value at ";X;" is ";Y 
:FVA =1 
:GOTO 4430 

*4440 FRUN =0 
: FLAGROOT =0 
:IF FVA =1 

GOTO 3200 
4450 NERR =1527 

: GOSUB 1200 
:GOTO 3295 

MY 

Entering the EOUAtion 

*4600 FCD =1 
: GOSUB 800 
:IF FLRG =0 

THEN GOTO 4640 
4610 REO = "9000 " +AB +" :RETURN" 

:FEXT =0 

Listing 2 continued on page 326 
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Im I= om =II 
rCall today. 

Arizona 
Phoenix 602/279 -1010 
California 
(Northern) Mountain View 415/969 -4910 

San Francisco 415/434 -2410 
Walnut Creek 415/945 -1910 

(Southern) Century City 213/203 -8111 
Fullerton 714/871 -6500 
Los Angeles 213/688 -0041 
Newport Beach 714/833 -173) 
San Diego 619/231 -1900 
Torrance 213/540 -7500 
Van Nuys 213/781 -4800 

Colorado 
Denver 303/571 -4450 
Englewood 303/773 -3700 
Connecticut 
Hartford 203/522 -6590 
Stratford 203/375 -7240 
District of Columbia 
Washington D C 202/466 -5890 
Florida 
Miami 305/624 -3536 
Georgia 
Atlanta (Downtown) 404/588 -9350 
Atlanta (North) 404/953 -0200 
Atlanta (Northeast) 404/325 -8370 
Illinois 
Chicago (East Loop) 312/938 -4400 
Chicago (West Loop) 312/782 -0857 
Oak Brook 312/986 -0422 
Rolling Meadows 312/392 -0244 
Indiana 
Indianapolis 317/631 -2900 
Kansas 
Overland Park 913/888 -8885 
Kentucky 
Louisville 502 /581 -9900 
Louisiana 
New Orleans 504/561 -6000 
Maryland 
Baltimore 301/727 -4050 
Towson 301/321 -7044 
Massachusetts 
Boston 617/482 -7613 
Burlington 617/273 -5160 
Wellesley 617/237 -3120 
Michigan 
Detroit 313/259 -7607 
Southfield 313/352 -6520 
Troy 313/362 -0070 
Minnesota 
Minneapolis (Downtown) 612/332 -6460 
Minneapolis (West) 612/544 -3600 
Missouri 
Clayton 314/862 -3800 
Kansas City 816/474 -3393 
New Hampshire 
Nashua 603/880 -4047 
New Jersey 
Cherry Hill 609/482 -2600 
Edison 201/494 -2800 
Morristown 201/267 -3222 
Paramus 201/845 -3900 
Princeton 609 /452 -7277 
New York 
New York City 

(Grand Central) 212/557 -8611 
(Penn Station) 212/736 -7445 
(Wall Street) 212/962 -8000 

Rochester 716/263 -2670 
Syosset,L.l. 516/364 -0900 
White Plains 914/683 -9300 
Ohio 
Akron 216/535 -1150 
Cincinnati 513/769 -5080 
Cleveland 216/771 -2070 
Columbus 614/224 -0660 
Dayton 513/461 -4660 
Oklahoma 
Tulsa 918/599 -7700 
Oregon 
Portland 503 /223 -6160 
Pennsylvania 
King of Prussia 215/265 -7250 
Philadelphia 215/665 -1717 
Pittsburgh 412/261 -6540 
Wilkins Township 412/247 -4400 
Tesas 
Dallas (Central) 214/954 -1100 
Dallas (North) 214/387 -1600 
Fort Worth 817/338 -9300 
Houston (Downtown) 713/751 -0100 
Houston (N. Loop West) 713/957 -8555 
Houston (S.W Freeway) 713/626 -8705 
San Antonio 512/342 -9898 
Virginia 
McLean 703/790 -5610 
Washington 
Bellevue 206/454 -6400 
Wisconsin 
Milwaukee 414/277 -0345 

Canada: 

Ontario 
Don Mills 416/425 -5730 
Mississauga 416/272 -3333 
Toronto 416/865 -1125 
Québec 
Montreal 514/849 -7043 M M V M E 
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New, Free Computer 
Salary Survey! 
Learn about compensation in the computer 

field, including the effects of inflation and 
recession, and which career paths offer the greatest 

compensation from a 28 -page report prepared by Source Edp. 

Despite past inflation and 
recession, demand for 
computer systems and the 
people needed to support 
them continues to grow. 

But which professionals, 
with what specialized 
experience and skills, are 
really in the best positions 
for long term career and 
salary growth? And is your 
salary really keeping pace? 

In our new Survey, you'll 
get answers to these 
questions and much more. 

Compare your salary 
with many others. 

The new Survey not only 
provides salary medians for 
48 position categories, but 
it also shows "highs" and 
"lows" for each one as well. 
Figures are organized by 
types of professionals. 
including those ranging 
from commercial pro- 

grammers to management 
and marketing positions; by 
experience level and by 
size of computer installation 
site. So you'll be able to 
compare your salary with 
those computer profes- 
sionals who have similar 
responsibilities and skills 
and to learn who in com- 
puting, in what kinds of 
specialized disciplines, are 
earning the most. 

No other Survey we 
know of is more compre- 
hensive. It's based on 
contacts with more than 
50,000 professionals and 
25,000 organizations. 

Learn about new 
growth areas. 

Most significantly, you'll 
also read about which 
specific areas of speciali- 
zation are forecasted for 
unusual growth in this 
decade and beyond. The 
past year saw many 

changes in the economy 
and has altered career 
prospects for some profes- 
sionals who were not 
properly prepared, so the 
need to stay abreast of 
current trends and career 
planning has never been 
so critical. 

Whatever computer 
specialty you're in, or plan 
to explore -programming, 
software, systems design, 
data communications, 
mini /micro systems, data 
base, computer marketing, 
sales, management or 
others -our Survey can 
help you make the most of 
your career. You'll be able 
to keep up with changes in 
the profession, establish 
career goals, develop 
action plans, evaluate your 
progress, spot potential 
dangers, take corrective 
action when needed, and 
in general, keep your 
career on the best possible 
course for growth. 

Call for your free copy. 
The new 1983 Computer 

Salary Survey and Career 
Planning Guide is available 
without charge. You owe it 
to yourself to get a copy of 
the report- especially if 
most of your career lies 
ahead of you. 

Call today and our free 
28 -page Survey will be 
mailed to you in strict 
confidence, without 
obligation. 

source < edp 
Personnel Services 

The worlds largest recruitment firm that 
specializes exclusively m the computer 
profession. 

Client companies assume our charges 

MI MI 
Call today. 

'Call the office nearest 
you that is listed to the 
Ileft. If you're unable 
to call, write' 
Source Edp 
Department B1 
P.O. Box 7100 ' Mountain View, CA 94039' 
(When writing. be sure to 
include your title l M 
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Verbatim° 
Floppy Discs 

SAVE 40% Write for our complete list. 

r r Specify soft, Price /10 5 /4 10 or 16 sector 
MD525 1 side /dbl dens $27.30 
MD550 2 sides /dbl dens 40.30 

MD577 1 side /77 track 37.10 

MD557 2 sides /77 track 47.50 

8 r a Critically Certified 

Soft sector 

FD34 -9000 1 Bide /sgl dens 33.80 
FD34 -8000 1 side /dbl dens 39.00 
FD34 -4001 2 side /dbl dens 46 20 

CHECKS - VISA - MC - C.O.D. 
(313) 777 -7780 ADD 52 SHIPPING 

LYBEN COMPUTER SYSTEMS 
27204 Harper Ave. 

St. Clair Shores, MI 48081 

Circle 237 on inquiry card. 

ONE BOARD CP /M °'SYSTEM 
FOR NETWORKS 

Features: 
6(1 a 12' e inches CRT Controller 
10 MHZ 6066 CPU 6272 PU Cont roller 
64K RAM Winchester Interface 
IMO KHITSEC 2 Rti232 Channel, 
Network Port 

Documentation 120 
CP/M Floppy Disk Op. System 1160 

('heck or Money Order 

autocontrol 
=t.o.rre s 

11400 brodi Rd 
Maryland Heights. 51() 8:104.1 

13141 7394)055 

Circle 40 on inquiry card. 

SHIELDED DATA CABLES 
RS 232 Cables up to 9 conauclor, 'y male, 

female ends length F. pm Inter,, its $11.00 + 40 /0 
IBM -PC extra heavy duty printer cab,es 110 01 S38 

TERMINALS F46.Sale 
Hankins List hic. 

ESPRIT I toll featured terminal w /green screen 5595 $499 
ESPRIT II terminal w /delacnable keyboard $645 5565 
ESPRIT III televideo 950 emulator $895 $715 

Televideo 910 + full featured terminal 5699 2569 
925 terminal w/detacnable keyboard $995 5740 
950 graphics terminal w /de keyboard $1195 5939 
970 aavanced graphics terminal $1495 51325 

MODEMS 
Novatian J -CAT 0 300 baud Direct connect modem 5149 5129 

103 SMARTEST 0-300 baud auto ans modem $249 $199 
103/212 SMARTEST 0-300/1200 baud 5595 5525 
212AUTOCAT 0 300 baud /1200 baud modern 5695 5565 
212APPLECAT 11 300 /1200 baud modem and 

software $725 $599 
UDS 212LP terco powered 1200 baud modem 5495 $395 

PRINTERS 
061 -0ATA uL82A 9'5 carriage 120 cps printer $549 5399 

u1.83A 15 carriage 120 cps printer $899 5650 
uL84F 15 carriage 200 cps parallel printer 51395 $999 
uL84S 15 carriage 200 cps serial printer $1495 $1099 

CO.. coat. money war or C D D urS.t and Masrncara duo th Per.., 
Clefts nay ream 2 to 3 ee.s to con ea poca, o, U S WWW5 Mama 
ra flora a00 ale sobs M a 0 0 Mr Canons Mora0an 480e4 

ELECTROSONICS 
P 0 Box 1141 Mt. Clemens. MI 48044 (313) 286-6969 
Monday-Friday 9 a m-5 p m est Saturday 9 a m 12 p 

Circle 163 on inquiry card. 

Listing 2 continued: 
:FDX =O 

4620 OPEN "0 ",87, "EQUATION.BAS" 
:PRINT *7,AEQ 
:CLOSE *7 
:CHAIN MERGE "EQUATION ",4630,ALL,DELETE 9000 

4630 GOSUB 1480 
:GOTO 3200 

*4640 AM= "EXTERNAL" 
INLET =4 
:GOSUB 750 
:IF FLAG =1 

THEN FEXT =1 
:FDX =O 
:GOTO 3200 

*4650 NERR =1533 
:GOSUB 1200 
:GOTO 3295 

Entering the derivative of the equation 
(required by Newton's method) 

*4700 IF FEXT =1 
THEN NERR =1539 

:GOSUB 1200 
:GOTO 3295 

:ELSE FCD =1 
:GOSUB 800 
:IF FLAG =0 

THEN NERR =1534 
:GOSUB 1200 
:GOTO 3295 

4710 READ= "9001 " +AB +" :RETURN" 
:FDX =1 

4720 OPEN "0", *7, "EQUATION.BAS" 
:PRINT *7,AEOD 
:CLOSE *7 
:CHAIN MERGE "EQUATION",4630,ALL,DELETE 9001 

4730 GOSUB 1480 
:GOTO 3200 

CLEAring the parameters to default values 

4800 FCD=1 
:METHOD%=3 
:X1=0 
:X2=1 
:FSP=2 
:NUMEVAL=20 
:EPSILON=.1 
:AEQ="9000 Y=X:RETURN" 
:AEQD="9001 YPRIME=1:RETURN" 
:FDX=1 
:GOTO 3200 

EXECution of root- finding 

*5003 FCD =1 
:FRUN =1 
:NEXTSTEP =O 

5010 IF METHOD %f)1 AND FSP<)2 
THEN NERR =1535 

:GOSUB 1200 
:GOTO 3295 

5020 IF METHOD % =1 AND FDX =0 
THEN NERR =1536 

:GOSUB 1200 
:GOTO 3295 

*5030 (deleted) 
5050 NUM =O 
*5100 ON METHOD% GOSUB 6000,6200,6400,6600,6800 **Computation loop 
*5110 Y =0 

:IF FLAGROOT = -1 
GOTO 3295 

5200 IF NUM>NUMEVAL 
GOTO 5400 

*5210 IF FLAGROOT<>3 
THEN IF FEXT =0 

THEN IF FLAG =1 
THEN GOSUB 9000 

:GOTO 5100 
:ELSE GOSUB 9001 

:GOTO 5100 
:ELSE GOTO 3300 

5220 PRINT "The root is ",XLAST 
:PRINT NUM;" Evaluations were required." found 

*5260 FRUN =0 
:GOTO 3200 

5400 PRINT "The root was not found in ";NUMEVAL;" attempts." 
:FLAGROOT = -1 
:NERR =1540 

* *Checking for 2 starting 
points for methods that 
require c 

* *Checking for derivative 
update if Newton's method 
is used 

* *Checking if too many 
evaluations 

* *Checking if done 
* *If not done, get value 

for newt calculation 

* *The desired root has been 

Listing 2 continued on page 328 
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IBM memory 
at realistic 
prices 
2ä6K WITH AN RS -232C 

INTERFACE 

512K 
WITH AN RS -232C 
INTERFACE 

Circle 17 on Inquiry card. BYTE February 1933 327 

Both of these fully -populated memory 
boards include parity checking and 

a standard RS -232C interface. They 
are compatible with all IBM software. 

You can expect these boards to 

meet the highest standards of 

design and manufacturing quality 
available - at any price. We are 
proud to guarantee them fully for a 

period of two years. 

PUTER 
PRODUCTS 

31245 LA BAYA DRIVE 
WESTLAKE VILLAGE. CA 91362 

349 
$529 WITH SUPERCALC 

.. 15T9 
$749 WITH SUPERCALC 

To orner or for 
information call 

In Newyork: 
(212) 509 -1923 

In Los Angeles: 
(213)706 -0333 
In Dallas: 
(214) 744 -4251 

By Modern: 
(213)883 -8976 

We guarantee everything we sell for 30 days - no returns after 30 days Defective software will 
be replaced free. but all other software returns are subject to 15% restocking fee and must be 
accompanied by RMA slip No returns on game software. unless defective 

We accept VISA and MasterCard on all orders. COD orders. up to $300 
Shipping charges $3 for all prepaid orders. actual shipping charges for non- prepaids. $3 for 

COD orders under 25Ibs ($6 for over) plus a $4 surcharge add 15% for foreign. FPO and APO 
orders Calif add 6% sales tax. L A County add 61/2 

Prices quoted are for stock on hand and are subject to change without notice 
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Dysan" 
CORPORATION 

Circle 154 on Inquiry card 

Listing 2 conhnuea: 

5410 PRINT The last values were X = ";XLAST ;" and Y = ';VLRST 
5420 GOTO 3200 

Methods Subroutines 

*6000 IF NEXTSTEP =0 * *Newton's Method 
THEN X =X1 **Get first point and as for Y 

:NEXTSTEP =1 
:FLAGROOT =1 
:RETURN 

*6010 IF NEXTSTEP =1 
THEN YOTHER =Y * *Save Y and ask for YPRIME 

:YLAST =Y 
:NEXTSTEP =2 
:FLAGROOT =2 
:RETURN 

*6020 XLAST =X **Compute new X value, chec 

:XOTHER =X if done 
:x= XLAST -YLAST /Y 
:NEXTSTEP =1 
:NUM =NUM +1 
:IF ABS(VLAST)<= EPSILON 

THEN FLAGROOT =3 * *Done 
:RETURN 

:ELSE FLAGROOT =1 * *Ask for new Y 

:RETURN 
*6200 IF NEXTSTEP =O * *Approximate Newton's Method 

THEN X =X1 *Ask for first Y 

:FLAGROOT =1 
:NEXTSTEP =1 
:RETURN 

*6210 IF NEXTSTEP =1 * *Store Y and ask for second Y 

THEN XOTHER =X 
:YOTHER =Y 
:X= X +(X2 -X1) 
:NEXTSTEP =2 
:FLAGROOT =1 
:RETURN 

*6220 NUM =NUM +1 **Compute new X 

:XLAST =X 
:VLRST =Y 
:X =X -Y/ ((YLAST -YOTHER) /(XLAST- XOTHER)) 
:IF ABS(Y) <= EPSILON * *Check if done 

THEN FLAGROOT =3 * *Done 
:RETURN 

:ELSE FLAGRODT =1 * *Ask for first new v 

:RETURN 
*6400 IF NEXTSTEP =O * *Secant Method 

THEN X =X1 **Ask for first Y 

:FLAGROOT =1 
:NEXTSTEP =1 
:RETURN 

*6410 IF NEXTSTEP =1 * *Store Y and ask for second v 

THEN YLRST =Y 
:XLAST =X 
:X =X2 
:NEXTSTEP =2 
:FLAGROOT =1 
:RETURN 

*6420 NUM =NUM +1 * *Calculate new x 

: XOT HER =XLAST 
:POTHER =VLRST 
:XLAST =x 
:YLRST =Y 
:X= X- Y /)) YOTHER- YLAST) /( XOTHER- XLAST)) 
:NEXTSTEP =2 
:IF ABS(Y)(= EPSILON * *Check if done 

THEN FLAGR)OT =3 * *Done 
:RETURN 

:ELSE FLAGROOT =1 * *Rsk for new Y 

:RETURN 
*6600 IF NEXTSTEP =O * *Interval -Halving Method 

THEN X =X1 **Ask for first Y 

:FLAGROOT =1 
:NEXTSTEP =1 
:RETURN 

*6610 IF NEXTSTEP =I * *Store Y and ask for second Y 

THEN YOTHER =Y 
:XOTHER =X 
:X =X2 
:FLAGROOT =1 
:NEXTSTEP =2 
:RETURN 

*6620 IF NEXTSTEP =2 * *Determine if two X values 
THEN VLRST =Y bracket the root 

:XLAST =X 
IF YLAST *VOTHER10 

THEN NERR =1538 No, error 
:GOSUB 1200 
:FLAGROOT = -1 
:RETURN 

:ELSE X= (XLAST + XOTHER) /2 Yes, so ask for next Y 
:FLRGROOT =1 
:NEXTSTEP =3 
:RETURN 

328 February 1983 © BYTE Publications Inc 

Listing 2 continued on page 331 

CALL 
YOUR 
LOCAL 
DYSAN 
OFFICE 
CA: Los Angeles 

(213) 907 -1803 
Orange County 
(714) 851 -9462 
Sacramento 
(916) 966 -8037 
San Francisco /Sunnyvale 
(408) 727 -9552 

DC: Washington 
(703) 356-6441 

GA: Atlanta 
*(404) 952 -0919 

IL: Chicago 
(312) 882 -8176 
(800) 323 -5609 

MA: Boston 
(617) 273 -5955 

*(617) 229 -2800 

MI: Detroit 
(313) 525 -8240 

MN: Minneapolis 
*(612) 814 -7199 

MO: St. Louis 
(314) 434-4011 

NY: New York 
(212) 687 -7122 

OH: Cleveland 
(216) 333 -3725 

PA: Pittsburgh 
(412) 261 -0406 
Philadelphia 
(609) 939 -4762 

TX: Dallas /Ft. Worth 
*(817) 261 -5312 

WA: Seattle 
(206) 455 -4725 

*Includes OEM Sales 

Dysan Diskettes are also available 
from all ComputerLand Stores, 
Sears Business Systems Centers, and 
many independent computer outlets 
nationwide. 
For the location of the Dysan sales 
outlet nearest you, contact Dysan at 
(408) 988 -3472 
Toll Free: (800) 538 -8133 
Telex: 171551 DYSAN SNTA 
TWX: 910- 338 -2144 
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WHAT IS THE 
TRUE COST OFA 

DISKETTE? 
If you said at least 5186.50 *, you're probably close. 

Confused? It's simple. The minimum cost of a one -sided, single den- 
sity 8" diskette equals the purchase price plus the cost of the time 
to fully load the data onto the disc *. The adjacent diagram tells the 
story. As you can see, the purchase price of a diskette is a small 
fraction of the total cost of ownership. So why not pay a 

few cents more for the best diskette available? 
That's where Dysan's quality comes in. Dysan disk- 
ettes and mini -diskettes are manufactured to 
the toughest quality standards in the industry. 
Every diskette is tested between the tracks 
as well as on the tracks to insure you 100% 
error -free recording over the entire disc 
surface. Dysan quality protects your 
investment of $186.50. 

You know how costly time and data 
losses can be should your "bargain" 
diskette be faulty. Every penny you 
think you save on the purchase of 
magnetic media could cost you 
dearly. Why take the risk when you 
can have Dysan? 

Dysan 
RPOR.4 "1R \ 

Our Media Is Our Message 

5201 Patrick Henry Drive 
Santa Clara, CA 95050 

*S4.00 represents 
Dysan's suggested 
retail price for a one- sided, single 
density 8" diskette, packaged ten 
to a box. Minimum total cost of 
ownership S186.50 

*S182 50 represents the cost of data 
loading (approximately 22 hours at 
11,106 keystrokes /hour at a labor cost 
of $8.23 /hour), based on 1981 Data 
Entry Management Association 
(DEMA) National Averages. 
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W 

APPLE ALTOS ATARI MAXELL DYSAN EPSON CCS SHARP CASIO HP VERBATIM MEMREX SOR 

U 
E 
m 

CORVUS ADDS 

MICRO 
BUSINESS WORLD INC. 
Information Line (213) 996 -2252 CA TOLL FREE MAIL ORDER LINES 
(800) 423 -5886 outside calte 

MICRO -SCI * 
APPLE II+ 

COMPATIBLE 
DRIVE 

WI CONTROLLER WA CONTROLLER 

MSL OUR PRICE MSL OUR PRICE 
549.00 429.00 449.00 379.00 

IrCOMPARE TO 504 COMPARE TO 

0 APPLE DRIVE 14tÁ0 APPLE DRIVE 

APPLE IS A REG. TRADE MARK Of APPLE COMPUTER 

OSBORNE 
PERSONAL COMPUTER 

INCLUDES 

SOFTWARE 

CPM MAIL MERGE 
WORDSTAR CB BASIC 
SUPERCALC M BASIC 

MSL OUR PRICE 504, 
`1195.001595.00 05.J IN 

APPLE 
ACCESSORIES 

Our 
Mu Price 

Vida Combo Package 375.00 259.00 
Videx V dederm Crd 345.00 239.00 
Videx Keyboard Enhancer II 149.00 115.00 
Microsoft Sdtcrd with CP/M 345 00 235.00 
Microsoft Premium Pak 685.00 169.00 
Microsoft 16K Card 99.95 72.50 
PCP App I - Crd I4 MHZ version) 445.00 339.00 
PCP App I - Card 16 MHZ version) 595.00 419.00 
Corvus Winchester 5101 2.195.00 1.949.00 
Corvus Winchester 10MB 3.195.00 2.819.00 
Corvus Winchester 20MB 1.19510 3.699.00 
Saturn Systems 32K 219.00 165.00 
Saturn Systems 61K 425.00 312.00 
Saturn Systems 128K 599.00 452.00 
Hays Micromodem II 379.00 28900 
Hays Smartmodem 279.00 225.00 
Kensington System Saver 90.00 68.00 
M E A Rf Modulator 30.00 22.00 
M 8 A Super Fan 50.00 37.00 
Grappler + 175.00 135.00 
Practical Peopheres 

Miaobuller 1116K 259 00 225.00 
Practical Peripherals 

Microbullr II 32K 299.00 239.00 
Prometheus Versa Cad 199.00 11800 
SVA Disk 2 +2 Controller DSSD 395.00 335.00 

SVA Disk 2 +2 Controller DEDO 595 00 489.00 
SM AppLCache 256 K Memory 1.200.00 1.019.00 
TG Joystick 59.95 24.00 
TG Select A Port 59 95 24.00 
Wespe Micro Wizard 80 249.00 119.00 
Wesper Mao BP0 16K 119.00 13000 
Wesper Micro OPE 32K 219.00 159.pp 
Wespe Micro SOB 16K 219.00 i89.00 
Wesper Micro SOB 32K 279.00 229.00 

LBMC 1101 wIRGB IMrice 595.00 319.00 
ALS lewd veCPM Ise Apple II 319 00 209.00 

r 
APPLE 

SOFTWARE 

Visicalc Apde Dos 3 3 

Vis des 

Wppld 
Vlsiterm 
Vlsluend 

Desktop Plan II 

Desktop Plan Ill 
Visipack 

1 
Our 

MSI. Price 
S 250 00 s 

250 00 
200 00 
12500 
260 M 
250 00 
250 00 
200 00 
750 00 

8000 
80.00 
50 00 
75 00 

9700 
80 D0 

8000 
19.00 
88.00 

E MONITOR SPECIAL OF THE MONTH GRAPHICS 
'Add o Genie in Your Computer Intelligent Pdnter 

Works With OUR PRICE 
OUR PRICE E Integer Basic 3 - -. I $99.00 

119.00 E Applesoft MSL 159.00 
Sewe METAL Pascal 1.031.1 i CPIM tae 

570.00 CABINET1 
Applesoft Is a regitlered Trademark of Apple Computer, Inc. 

CPIM le a regleured trademark of Digital Research. 60LAJ 

9' ORN PHS 
MSL 189.00 

OUR PRICE 
88.00 

Save 
$101.00 

12' ORN PHS 
MSL 189.00 

Interface Cord 

IBM PERSONAL 
COMPUTER 

INCLUDES 

Graphic Boero 
Memory 

12" BMC 
GRN PHS 

OUR PRICE Save 

3305ÓO 
$2995.00 410.00 
Subject to availability 

2 Drives DS /DD 
Cola 
64K 

NEC 
STUDENT 
SYSTEM 
64K 
NEC PC 5000 
NEC PC 8012 
*NEC PC 8031 
1T Grn. Phs. Video Monitor 

MSL OUR PRICE 5` 
`2839.00 $2095.00 

rIBM 
PERSONAL 
COMPUTER m 
PERIPHERALS IL SOFTWARE 

HARDWARE MSL Free 
CORVUS Hard Disk 5MB 8319500 32795.00 
Microsoft 

61K Ram Card .00 369.00 
128K Ram Card 

539999 

00 175 00 
2S6K Ram Card 995.M 777 00 
61K Ram chips 195 M 155.00 

Quad am 

Quad Ram 256K. Ili/action bald 995M 
TG Products 

Joystick 6500 17.00 

SOFTWARE 
Automated Sim Ternple d Apshai 35 00 
Cavalier Champonslxp Blael asks 35 00 

Continental Home Accoudant Plus 119 00 

Denver EasylEaec.Accouroip Sys.l 695 00 
Inlocom Deadline 3500 
Innovative T I M III la DBMSI 450 00 
ISM Malhmapc 7500 
Imo Unlimited 

Easy writer II 350 00 
Phone Support d Easywrder II 350 00 

65yspeller (88K wads) 150 00 

Easylda IaDBMSI 100 00 

Micro Pro Wordstar 195 00 

Swam Superwriter 395 00 

Super Calc 295 00 

Visicap Visicalc 200 00 
%sicak /256K 25000 
Desktop Plan I 300 00 
VisiTrend7Plo1 300.00 
VisiDea 250.00 

VisiFde 25000 
VessaWrdw Graphics Tablet 29900 
Conquest 29 95 

Frouer 31.95 
The Tax Manager 250.00 
Galaxy 25.00 
Midway Campaign 21.M 
Computer Stocks and Bonds 25.00 
Voyager 25.00 
Draw Poker 21.00 
Lost Colony 21.95 

L I 
MONITORS 

675 00 

28 00 
28.00 

109 00 
535 00 

21 00 
355 00 

6500 

269 00 
260 00 
11900 
289 00 
229 00 
289.00 
189.00 
15540 
189.00 
210 00 

21000 
199 00 

199 00 

255.00 
2100 
29 00 

199.00 
21.00 
17.95 
21.OD 
21.00 
17 95 

23.95 

Our 

UN Ust Price 

12' Ctn. Phs KQ 115 MHI) 219.00 139.00 
12' Grn. Phs E0118 MHZ( 249.00 149.00 
12' Gal. Phs 120 MHz) 279.00 169,00 
12' Cola Composite Hi Res. 439.00 289.00 
NEC Grn. Phs 12' 225.00 pá00 
Zenith 12' 159.00 119.00 

APPLE II 
PLUS 
48K 

'Subject to 

availability 

MSL 

1330.00 $995.00 335.00 
APPLE IS A REG. TRADEMARK OF APPLE COMPUTER 

Monitor 
w/o Disk 

Drive. 
Not Incl 

RADIO SHACK 
TRS 80 MOD III 

48K 
2 DRIVE 

RS232 

MSL OUR PRICE 54.4 
2495.00 $1733.00 762.00 

HEWLETT 
C/1 PACKARD 
HP-IIC Slim Line Advanced 135.00 119. Do 
HP-12C Slim-Line Financial 
HP-11 CV New 2.2 

Bytes Mem 275.00 209.10 
HP 150 Ads Pros Calculator 135.00 109.00 
HP 16C Adv Finanaal Calc 150.00 119.00 
Card Reader For 11CVIC 215. C0 162.00 
Printer For /ICVIC 385.00 289.00 
Optical Wand For 41 CVIC 125.00 97.00 
Quad Ram Equals 
/ Mem Mods 95.00 

HP -97 Programble Prinks 75000 
HP 67 Programb e 

Calculator 375.00 
HP 34C Prosramble 
Scientific 150.00 

HP 38C Prosramble 
Bus RIE 

HP 32E Adv Scientific 
`HP37E Business Mgmt. 

150 00 129.00 

8100 
59500 

295 00 

11700 

150.00 117.00 
55.00 /s00 
75.00 57 DOA 

MONITORS 
NEC 
Nec 12 Hi Res 

Green Mondor 
Nec 12- Composite 

Cita Monitor 

SANYO 
Sanyo 9" BL W 

Sanyo 9' Green Monitor 
Sanyo 12" 8 6 W 

Sanyo 12 Green 

(New Case Stylet 
Sanyo 13 Cola Monitor 

ZENITH 
Zenith IY Green Mondor 

210.00 165.00 

419.00 315.00 

225.00 
21500 
275.00 
32000 

48900 

165 M 
169.00 
las 00 

24900 

rTHE APPLE COMPATIBLE 
ALTERNATIVE 

FRANKLIN 
BUSINESS 
SYSTEM 
Franklin Ace 1000 system 64K 
Disk Drive with controller card 12" 
green phs. video monitor. 
Cola optional $49.00 

51395.00 
SAVE 11000 COMPARED TO APPLE SYSTEM 

TPI SMITH CORONA 

DAISY WHEEL 
PRINTER 

(Walley 

OUR 

Ms 
RICE $599.00 

895.00 Sam 296.00 

irr 
PRINTERS 

EPSON 
Epson MA -80 T Type III 

wlgraphics 
Epson MX.Ba IT Type III 

wlgraphics 
Epson MX 100 Type Ill 

sel graphics 

OKIDATA 
Okidala 82A wltractor 80 col 

Okidala 83A WAractor 132 col 

Okidale 84A 132 col serial 

Okideta 8/A 132 cd parallel 

C. (TON 
C Itoh F 10 40 Lys Iparallell 

\. 
Itoh F 10 40 cps Isaiah 

C. Hob Prowrda Iprallell 
C. Itoh Proved& (small 

Vela 
MSI 

61500 

71500 

995 00 

Our 
Price 

Call 

Call 

Call 

649.M 457.00 
995.00 719.00 

1495.00 1177.00 
1395-00 1019.00 

1795.00 1377.00 
1439.00 

695.00 519.00 
719 00 565.00) 

DRIVES 

51/4" FLOPPY DISK DRIVES 

MSL 
Singlesided S295.00 
/8TPI 

For the IBM 
Personal Tan 

don TM 1001 

For 113,14/North Dual sided. 395 00 279.00 
star ,omemco 181P1 
Tendon TM100 2 

Our 
Price 

119900 

359.00 5i /, WINCHESTER DRIVES 
gale ST 506 6 Mb 15 00 11119M 

159.00 119.33 
Seagate ST 112 12 76Mó 1750.00 1275.00 
Tendon TM 602 6 4Mb 1395 M 1019.M , rndon TM 603 9 Tiab 1 504 00 1179034 

WE RESERVE THE RIGHT TO CORRECT TYPOGRAPHICAL ERRORS. THIS AD SUPER - 
CEDES ALL PREVIOUS ADS. PRICES SUBJECT TO CHANGE WITHOUT NOTICE. 

MICPOBUSINESS WORLD Telex: 182852 
R 

Answer MICKO 
RUE f1 O IZ la 18720 Oxnard. #108 .California residents add 65% sales tax. 6 w u Tarzana. CA 91358 

OuITSine CA CALL TOLL FREE 11e0Ú1 423.5886 IN CA 1211996-2252 'Add 3% Shipping 6 Handling - Add 3% 
surcharge for credit cards. Order cannot be 
shipped unless accompanied by payment, 
including shipping. handling and tax where 
aDW1oaDN 

TOTAL ORDERS 

TAX IF APPLICABLE' 
SHIPPING 6 HANDLING' 
TOTAL ENCLOSED O 

WAREHOUSE OTZNA 

Name (Please pnnt) 
Address 

a City 

Sty Make Model 

State Zip 

Description Price Toul 

C Certified Cheek or M.O. 
C Bank Wire Transfer personal check 

Allow 2 weeks channe for VI 

CREDIT CARD N 

Exp. Date Signature 

MAXELL DYSAN EPSON CCS SHARP CASIO HP VERBATIM MEMOREX 

X 

N 
O 

D v 
O 
Va 

X 
Á 
O 
X 

v_ 

D 
so 

O 

SOROC CORVUS PERSONAL SOFTWARE CCS 

330 BYTE Pabnaary 1913 Circle 258 on Inquiry card. 
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Listing 2 continued: 

*6630 IF ABS(Y)(- EPSILON **Check if done 
THEN FLAGROOT =3 

:VLAST =V 
:XLAST =X 
:RETURN 

*6640 NUM =NUM +1 
:IF Y *YLAST(=0 

THEN VOTHER =V 
:XOTHER =X 
:X =(X +XLAST) /2 
:FLAGROOT =1 
:NEXTSTEP =3 
:RETURN 

*6650 YLAST -V 
:XLAST =X 
:X =(X +XOTHER) /2 
:FLAGROOT =1 
:NEXTSTEP =3 
:RETURN 

*6800 IF NEXTSTEP =0 
THEN X =X1 

:FLAGROOT =1 
:NEXTSTEP =1 
:RETURN 

*6810 IF NEXTSTEP=1 
THEN YOTHER =Y 

:XOTHER =X 
:X=X2 
:FLAGROOT =1 
:NEXTSTEP =2 
:RETURN 

*6820 IF NEXTSTEP =2 
THEN VLAST =V 

:XLAST =X 
IF VLAST*YOTHER)O 

THEN NERR=1538 No, error 
:GOSUB 1200 
:FLAGROOT = -1 
:RETURN 

:ELSE X =(XLAST +XOTHER) /2 
:FLAGROOT =1 
:NEXTSTEP =3 
:RETURN 

*6830 IF ABS(Y)( =EPSILON **Check if done 
THEN FLAGROOT =3 

:VLAST =Y 
:XLAST =X 
:RETURN 

*6840 IF NUM =NUM +1 
:IF V*VLAST< =0 

THEN VOTHER =V 
:XOTHER =X 
:X= XLAST +((0 -VLAST) /(POTHER- VLAST)) *( XOTHER -XLAST) 
:FLAGROOT =1 
:NEXTSTEP =3 
:RETURN 

*6850 VLAST =V 
:XLAST =X 
:X= XLAST+(( 0 -VLAST) /( VOTHER-VLAST))*(XOTHER- XLAST) 
:FLAGROOT =1 
:NEXTSTEP =3 
:RETURN 

**Check which interval the root 
lies in, update X and ask for 
a new Y 

**Regula Falsi Method 
* *Ask for first Y 

* *Store Y and ask for second Y 

**Determine if the X values 
bracket the root 

Ves, ask for next Y 

* *Check which interval the 
root lies in, update X ,_.car 

ask for a new V 

Subroutine for saving variables when leaving 

*7000 OPEN "0 ",406,ADISK + "SAVEROOT" 
:WRITEM6,AEG 
:WRITEM6,PEOD 
: WRITEN6 ,EPSILON,FCD,FDX,FSP,FVA, METHOD %,NUMEVAL,11,X2 

, NEXTSTEP, XLAST, VLAST ,XOTHER,YOTHER,FPATH,FEXT,FRUN 
:CLOSEM6 

*7010 OPEN "0 ",M6,ADISK+ "ANSWER" 
:WRITEN6,FLAGROOT,X,V 
:CLOSEM6 

*7020 GOSUB 1400 
:RETURN 

Subroutine for restoring variables when returning 

*7100 OPEN "I ",M6,ADISK +"SAVEROOT" 
:INPUTN6,PEO 
:INPUT416,PEOD 
z INPUT M6,EPSILON,FCD,FOX,FSP,FVA, METHOD %,NUMEVAL, 11,X2 

, NEXTSTEP, XLAST, VLAST ,XOTHER,VOTHER,FPATH,FEXT,FRUN 
:CLOSEM6 

7110 OPEN "0 ",07, "EOUATION.BAS" 
:PRINTM7,PEO 
:PRINTM7,PEGO 
:CLOSEN7 
:CHAIN MERGE "EQUATION ",7120, ALL, DELETE 9000 -9001 

*7120 GOSUB 1450 
:IF FRUNOO 

Listing 2 continued on page 332 

What makes 
a streetwise kid 
from NewYork 
want to help 
rice farmers 
in the tropics? 
Meet Mike Harvey. He's not 
out to change the world, just 
to understand it a little better. 
And because he thinks that 
underneath all the differences 
people are basically alike, he 
feels he can help. 

It's what today's Peace 
Corps is all about. Americans 
from every kind of back- 
ground, of all ages, making a 
commitment to live and work 
with people around the world 
to meet basic human needs. 

You won't be asked to move 
mountains but you'll under- 
stand what volunteers like 
Mike Harvey mean when they 
talk of small miracles. Why 
they want to work hard at a 

challenge unique to the Peace 
Corps. 

Above all, you'll be learning 
something about the world, 
making friends with people 
you can help. And that's what 
life should be all about. 

For further information, 
call toll free 800- 424 -8580. 
Or write Peace Corps, 
Washington, D.C. 20525. 

Peace Corp( 
The toughest job 
you'll ever love. 

A Public Service of This Mar 
& The Advertising Council 

February 1963 0 BYTE Publication 
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Listing 2 continued: 
THEN OPEN "I ",$6,RDISK4-"RNSWER" 

: INPUTM6, FLAGROOT, X, Y 
:CLOSEM6 

7130 RETURN 

Equation subroutines will be inserted here 

9000 REM 
9001 REM 

Remember- - 
Line 9999 must be present in the module, even if only as a remark. 

9999 END 

Figure 1: A typical hierarchical program structure. 

M A I N L I N E 

P..00Ts EC>aúNT I ON 

Figure 2: Interchange between modules in a program with extended control structure. 

332 February 1963 © BYTE Publications Inc 

Text continued from page 320: 

further and used the capabilities of 
Microsoft BASIC, allowing a pro- 
gram to modify a portion of itself (see 
lines 4600 -4630 in listing 4 in part 2). 

Both methods just presented have a 
hierarchical structure, as presented in 
figure 1. The calling program (usually 
the mainline program) calls ROOTs, 
and does not want to hear from it un- 
til the subroutine has done its job. 
ROOTs calls EQUATION whenever 
it needs a new value. This structure is 

straightforward and is almost the 
only structure taught in most pro- 
gramming courses. 

We have seen the need, however, 
for a better structure to eliminate the 
problems cited above. This structure 
is presented in figure 2. In this pro- 
cedure, EQUATION is a module at 
the same level as ROOTs, and infor- 
mation is passed between the two 
modules through the mainline pro- 
gram. This can be seen as a sub- 
routine driving (or controlling) the 
mainline program, instead of vice 
versa. Such a structure gives us the 
capability of using ROOTs in such 
large programming situations as 
determining the rate of return on a 
proposed chemical plant. But a price 
must be paid for this flexibility 
through increased programming in 
the ROOTs module. The price is ac- 
ceptable, however, if the module will 
be reused often in other programs. 

Listings 2, 3, 4, and 5 show the 
revisions in the ROOTs module, 
reflecting the changes required to im- 
plement this increased flexibility. 
First, let us consider what informa- 
tion crosses the boundary of ROOTs. 
In the first version of ROOTs, given 
in part 2, no information was ex- 
changed between the mainline pro- 
gram and ROOTs. We now need to 
pass three pieces of information -a 
value for X, a value for Y or 
YPRIME, and a flag (FLAGROOT) 
indicating what action is required by 
the mainline program. Remember, as 
ROOTs operates, it will need new 
values of Y and YPRIME for the new 
Xs. Instead of calling subroutines 
9000 and 9001, we can now ask the 
mainline program to furnish these 
values. (We still have the same capa- 
bility of entering an equation as 
before -the current presentation con- 
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rr THE PRiCE SLASHER! 
IF YOU WANT IT - WE'VE GOT IT IF WE HAVEN'T GOT IT - WE'LL FIND IT ... 

CALI 
Color or Black 6 White 12 key numeric pad 
Apple II compatible Alpha lock key 
64K of RAM Visitant keys 
Upper and lower case 50 watt power supply 
Typewriter style keyboard Built in fan 

TEXAS INSTRUMENTS ALL PRODUCTS CALL 
ALTOS 

80002 CALL 
800012 CALL 

ATARI 
B00 w /48K 5675 

COMMODORE 
VIC 20 

DISK DRIVES 
KARO DISKS AVAILABLE CALL 
RANA SYSTEMS 

Ebte I w /COIIIrOINM 6418. 
Elite II CALL 
Elite III CALL 
Control Card M. 

MICRO SCI 
A35 w /ConlrolMr 429 
A40 w /Controller 4M. 
A70 w /COntroIN, M3. 

MINTERS 
OKIDATA 

Mrcrolrne 80 6569. 
Mrcrolrne 82A 449. 
Microhne 93A 756. 
Mrcroline 84 1144. 
Mrcrolme 2410P WW. 

B ROTHER 
HR-1 Daisy Wheel PeraNN 889. 
HR-1 Daisy Wheel Serial 969. 
Form. Tractor 149. 

S TAR MICRONICS 
GEMINI 10 429. 
GEMINI 15 CALL 

C. ITOH 
Prowmer 8510 AP 499. 
Sterwnter F10 -40PÚ 1549. 

EPSON CALL 
NEC 

8023 w /Tractors 489. 

3510 1722. 
3515 1765. 
7710/7730 2466. 
7715 2499 
7720 2699 
7726 2750 

011ME 

9/46 LTD 2099 
9/45 FULL 2199 

IDS 
Micro Prism CALL 
Prism 132 CALL 

DIABLO 
630. RS 232. Deny Wheel 1995 
630 API -Appl IBM TRS BO 1796 
620 1299 

879. 

219 

MANNESMANN Tall v PRINTI 135 

MT 1601 

MONITORS 6 TERMINALS 
USI 

9" Hi Res Green 
12" Amber 

SANYO 
12" Black & White 
12" Green Screen 
13" Color 
13" Color RGB 

ADDS 
Vewporm Green Screen 589. 
V,ewpotnt 60 

HAZELTINE 
Esprit 588. 
Esprit ll 649. 

8MC USA 
12" Green 
12 Hr Res Green 
14" Color Composite 
14" RGB Cola 

AMDEK 
12" Green 169. 
13" Color I 379. 
Color 11 Hr -b 849. 
Cola III RGB Coltri 475. 

TELEVIDEO 
910 639. 
912 745. 
925 526. 
950 989. 

NEC 
JB 1260 12- Eton Gran Ni Ree 120. 
JR 1201 12" Green Screen Hi Ree 189. 
JC 1201 12' Cola 352. 
JC 1203 12" Hr Ree Color 7M. 
Cable for IBM PC 19. 

6139. 
169. 

249. 
265 
465 
885. 

695. 

95. 
146. 
329. 
339. 

Circle 241 on Inquiry card. 

ACCESSORIES 
SORRENTO VALLEY ASSOCIATES 

APp-L-cache 256K Memory 11995 

SSM 
AS 10 Apple Serial I /0 Card 129 
AP IO Apple Parrallel I /0 Card 75 
A10- II 164. 

TO PRODUCTS 
Game Peddles 28. 
Joy Stick 44 

ORANGE MICRO 
GRAPPLER PLUS 139. 

MICROTEK 
App. Dumpling 129 

KRAFT SYSTEMS 
JOYSTICK 49. 

MPC PERIPHERALS 
Bubble Memory -.. NEW 679 
16K Memory Board for Apple 11 ... SPECIAL 83 
32K Memory Board for Apple 11 149 
Parallel Printer Card for Appian 72 
Upper and Lower Case ROM 19. 
PROM IT. Eprom for the App. II 99. 
Serial Input 'Output Card for Apple I1 119 
16 32K Expansion Memory board 125 

M 6 R ENTERPRISES 
SUP R TERMINAL 80 Column Video Board 316. 

PRACTICAL PERIPHERALS 
Mlcrobulfer II I6K for Apple II 239. 
Microbulier II 32K for Apple II 279 
8K Serial Buller for Epson Printer 129_ 
161( Parallel Interface for Epson Printer 129. 

MICROSOFT 
Z -BO Softcard for Apple 249 

MOUNTAIN COMPUTER 
CPS Multifunction for Apple 166. 
The Clock for Apple 236. 
Romplus 119. 
Romplus 16K for Apple 136. 
Ramplus 32K for Apple 162. 
Music System for Apple 319. 
Rom Writer for Apple 139. 

ADVANCE LOGIC 
Z CARD for Apple 11 225 

R.X. ELECTRONICS 
72 ZENER RAY 

SUPER FAN 49. 
VERSA COMPUTING 

Versawrner Graphics Tablet 299. 
SEATTLE COMPUTER 

64K RAM for the IBM PC 356. 
128K RAM for the IBM PC 529. 
256K RAM for the IBM PC 789. 

CALIFORNIA COMPUTER SYSTEMS 
AsyOChronouS Serial Interface 145. 

VIDER. INC. 
Vrdeoterm 279. 

5oltvodeo Swnch . 29. 
Inver. Chop 
Enhancer II 119 

SOFTWARE PON C /M 
ASHTON -TATE 

dB*. II 6499 
MICROPRO 

WordMer CALL CALL 
Mulmerga 0.051 ALL CALL 
Cakeur R151AR C CALL 
Detester REPO CALL 
Sucenort CALL 
SpellHar CALL 

MICROSOFT 
Forren 80 359. 
Macro 80 189. 

Basic Compiler 319. 
mu /MATH /mu /SIMP 80 219. 
Cobol 80 695. 
Basic 80 299. 
Edit 80 96. 
X Macro 80 182. 
mu /USP /mu /STAR 80 162. 
Moth Plan 'Also Available For Apple 205. 

SELECT INFORMATION SYSTEMS 
TIM Ill Data Base Management System 405. 

SOFTWARE DIMENSIONS. INC. 
Accounbrp Plus CALL 

FOX GELLER 
Oo,ckscreen 129. 
Ou,ckcode 226. 
Crosstalk ... MICROSTUF /M. 
Supercelc .. SORCIM 205. 
The Word .. OASIS 75. 
Spellbinder. LESISOFT 279 
T. Maker 11 . LIFEBOAT 219. 
Sucervyre .. EPIC SOFTWARE 116. 
Condor III.. CONDOR 799, 

CALL FOR THIS MONTH'S SPECIALSII 

Note Apple Is a registered trademark of Apple Computer, Inc. 
C PM is a registered trademark of Dgilal Research. 

WE ACCEPT MONEY ORDER C O O CASHIERS or CERTIFIED CHECK 
PERSONAL CHECK .tow 10 days to clear) BANK WIRE TRANSFERS 
VISA MASTERCARD Ladd 2 %1 

Add 3% for shopping. handling S insurance 165 min I Calif 
residents add 6% tax All equipment rs new. comes witty 
manufacturers guarantees. PLUS we guarantee it for 30 days 
and pay shipping charges on any returns All equipment subject 
In i nrr.. hang., K ay. lahnnr w h011 nnhce Check quantity discounts mail comp 

SOFTWARE FOR IBM 
SORCIM 

Sucercalc 6205 
SuperWnter 295 
Scelguard 229 

SELECT INFORMATION SYSTEMS 
Select Word Processor W /SupN69Nl 369 

VISICORP 
Vl sicalc 256K Version 189 
Vrsltrend 239 
Nsole. 189 
Vulille 239 
Desktop Plan I 239. 

MICROPRO 
Wordstar 51 CALL 
Meilmerge LO'N a1C,ES CALL 
SodISlar P CALL 

INNOVATIVE SOFTWARE 
TIM III Data Base Management System 408. 

I U.S. 
Easyspeller 139. 
EasNSler 289. 
Easywriter II 269. 

SOFTWARE DIMENSIONS, INC. 
Accounting Plus CALL 

CONTINENTAL SOFTWARE 
The Home Accountant Plus 119. 

DENVER SOFTWARE 
EASY (Eaecutrve Accounting System) 536. 

Wine On DATAMOST 97- 
II CONDOR 

M 

tete 449. 
Crosstalk MICROSTUF 169. 
Matra 

Condor 

Mepoc .......IS 75. 
The Ta. Manager MICROLAB 176. 
d Base II ASHTON TATE 499. 

SOFTWARE FOR 
BRODERBUND 

Serpentine 29. 
Chophiter 28. 

MICROSOFT 
Typing Tutor II 918 - 
Adventure 28. 

Fortran 80 1 
ALDS 100. 

Bask Compiler 315. 
mu /MATH /mu /SIMP SO 200. 
Olympic Decathelon 26. 

.Cobol 
80 SM. 

M /Sort 154. 
TASC Comps 146. 
Sohcard Premium, System 699. 
Tome Manager 126. 

SELECT INFORMATION SYSTEMS 
Select Word Processor 369. 

VISICORP 
CCA Data Management System 79 
Vlsrcelc 189 
Ysnerm 79 
Visip.l 159 
Ns de. 189 
Visrtend /Visrplol 229 
V, 
Vlsiecne0ule 

Mils 189 
239 

Vrsipack 549 
Desktp Plan N 189 

MICROPRO 
Calcslar 91M CALL 
Oatesur INPO 5(AR CALL 
Soeersor REPORT CALL 
'Waesror . TEST CALL 
Madmerge ,9CZ8 CALL 
Spellstar CALL 

SORCIM 
Seelguare 229. 

SOUTHEASTERN SOFTWARE 
Data Captura 4.0 

EDU -WARE 
58 

CALL 
Step by Step (lapel.. PROGRAM DESIGN 59 
Dane. LINK SYSTEMS........ 139 
MBase Il ASHTON-TATE tete..,. tete 

- 

499 
Supercalc SORCIM 205 

CALL FOR MORE APPLE SOFTWAREII 
MODEMS 

HAYES MICROCOMPUTER PRODUCTS 
Smartmodem 
Smartmodem 1200 
Mlcromodem II 
Mrcromodam 100 
Chronograph 

NOVATION 
Cat 
D-Cat 
Auto Car 
Apple Cat II 

NEW 

9229 
6M. 
299. 
325. 
235. 

Apple Cat II -212 WIMP 

146. 
176. 
22E 
324. 

CALL 

8380 Miramar Road, Suite 200 
San Diego, CA 92126 
ORDERS ONLY: 800 -752 -1341 
CALIFORNIA ORDERS: 619 - 578 -1033 
INFORMATION: 619- 578 -1033 

BYTE February 1983 333 
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Listing 3: HELP messages for ROOTs. 

The ROOTs module is used to find the real roots of any equation. 

The following words are always skipped over at any place in the line: 
A 
AN 
THE 
FOR 
AND 
EQUALS 
EQUAL 
IS 
ARE 
OF 

Commas(,) and equivalence signs( =) are also skipped. 

The options of ROOTs are 

USINg method 

where the methods are: 

NEWTon 
APPRoximate NEWTon 
SECAnt 
INTErval HALving 
REGUla FALSi 

(Newton's method) 
(Approximate Newton's method) 
(Secant Method) 
(Interval Halving Method) 
(Regula Falsi Method) 

STARTing (points) MM.M (MCC 

sets the starting points for the methods. 
Newton's method requires I point. 
Approximate Newton's method requires 2 points close together(4.99 & 5) 

Secant Method requires 2 points. 
Interval Halving and Regula Falsi require 2 points that bracket the 

root between them. 

MAXImum (EVALuations) MM 

as is the maximum number of evaluations before reporting failure to 
meet convergence requirements. 

EPSIlon MM.5 

When ABS(Y)(MM.M, the root is considered to be found. 

VALUe (at) *5.0,4041.5..... 

will give the value of the current equation at the values of X entered 

EQUAtion 

'Y=function of X' 

EXTErnal 

If an equation is furnished, it must be in correct BASIC syntax. 
EXTErnal means that ROOTs will get the values it requires from the 
calling program. 

DYDX 'YPRIME= function of X' 

CLEAr 

used to enter the derivative of X needed by Newton's Method. 
enter using correct BASIC syntax. If EXTErnal is the option under 
EQUAtion, entering a derivative will cause an error. 

used to set values of variables to their default values 
equivalent to the following commands 

USINg SECAnt 
STARting 0 1 

MAXImum EVALuations 20 
EPSI1on 0.1 
EQUAtion 'Y=X' 
DYDX 'YPRIME=1' 

EXECute 

causes the root to be found. 

Listing 4: Variables used in the ROOTs module. 

ACOPY 

AEQ 

Temporary variable for copying files 

Internal equation containing the root Default is "Y =X" 
to be found 

Listing 4 continued on page 339 

334 February 1953 ® BYTE Publications Inc 

terns the situation where the calcula- 
tions are too long for one line.) At 
this point, the subroutine is making 
all the decisions, and the mainline 
program's job is only as a "slave," do- 
ing exactly what ROOTs tells it to do. 

The commands (values of 
FLAGROOT) returned to the main- 
line program are: 

0 Program not activated. ROOTs 
is not actually executing in order 
to find the root of an equation 
"external" to itself. Continue 
with normal mainline program 
processing. 

1 Furnish a value of Y to the sub- 
routine for the given X. 

2 Furnish a value of YPRIME to 
the subroutine for the given X. 

3 Execution completed normally. 
The value of X is within specified 
limits. Continue with normal 
mainline processing. 

-1 Execution terminated abnormal- 
ly, the result of an error. Handle 
the error (given in NERR) as 
desired. 

As with most other parameter passing 
in the POL /PS, these parameters will 
be in a file (ANSWER). Note that 
only 3 values cross this boundary in- 
stead of a more normal 10 to 15. This 
is the advantage of extended control 
structure; because all the other values 
are needed only within ROOTs, they 
stay there. 

Several changes are made in 
ROOTs to implement extended con- 
trol structure. (The changed lines 
have an asterisk in front of them; see 
listing 2.) The basic changes are as 
follows: 

An option has been added, allowing 
specification of an external 
"equation" (see listing 2, lines 
4600- 4650). 
All requests for Y or YPRIME 
values (when executing to find a root) 
are now directed to a single point in 
ROOTs (line 5120). This required 
some significant rewriting, especially 
of lines 6000 -7000. 
Additional internal flags (NEXT - 
STEP and FEXT) have been added to 
control the internal flow of the pro- 
gram. 

Text continued on page 340 
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HP-41 Quad Memory Mod .... 
HP-41 Ext. Func. Mom. Mod. . 

$59 HP-41 Ext. Memory Mod. . . 

HP-41 Time Module 

HP -12C 
HP -15C 115 
HP -18C 

Your Choice 

HP -11C, $79 HP -10C, &SBA 

EN /1M 

ZYM -121 Green Pisos. 
only $119 

©o© Smith- Corona Daisy Wheel 

TP -1.. Now $629 
-MODEMS- 

INovationl Novation Cat .. $139 
Novaton D -Cat 149 
Novation 212 595 
Novation Apple Cat II 310 

Hayes 
Mlcromodem II 

.r Hayes 
Smartmodem 300 219 
Smartmodem 1200 

$279 

549 
Chronograph 199 

Hardware & Software 

Micro8oft Softcard Premium System 
(Includes: sencard,RAM Card ,VMaVideo- 
term SO Cal., settswach, Osborne CP /M 
user gelds) Only $519 
16K RAM Card by Microsoft .... 145 
Z -80 Soft Card by Microsoft .... 275 

Cei:i.ie1 
Vides VideoTerm a0 Ca. Card . $245 
Vidsx Keyboard Enhancer I (Orig.) 75 
index Keyboard Enhancer II 129 

Vistic OMFViEn 
COMPANY .nc 

Vision 80 VMee Display Card 

Apple III Clock /Calends Card .... 
Obl. Dens. 8 "Disc Controller.... 
Dual 8 "Disc Drives 

Mountmn Computer 

$255 
159 
299 
CaN 

CPS Multi-Function Card 169 
Music System (16 Voices) 299 
Expansion Chasis 18 Slots) 569 
Clock /Caandar Card 229 
A/0 +0/A Interlace 279 
Romplus + card 129 
Super Talker SD -200 149 
Keyboard Finer ROM for Romplus 40 
Copy ROM for Romplus 40 
Rom Writer card 149 
Rom Plus 32K RAM add-es (w /16k) 149 

V VISICORP 
VisiCaic $185 
VIsICalc Temptebs Mewl) CaN 

VIsIFIte (oats Base Maaagamunl 185 
VIslTrend /VIslPtot 199 
VlslSchedule )New) 239 
VIsiTerm 89 
VIsIDex 185 
Desktop Plan ill 185 

owest Prices on Personal Computers. 
Apple 11+48K, Call 
Apple III 126K, Call 

Apple II Compatible )1Gerfai 
vi CF 

ATARI 400, 324r,, 
Ca!l for newest low price ! 

ATARI 800, Now w/48K! 
ATARI 410 Program Recorder $79 
ATARI 810 Disk ()nee 419 
ATARI 850 Interlace 159 
ATARI 830 Modem 145 
ATARI 825 s0 Column Printer 559 
ATARI Joysticks, (his) 16 

-WICO- 
Arcade Quality 

JOYSTICK CONTROLLERS 
by WICO $24.95 ea. 

ATARI Pic Man $29.95 
ATARI Star Raiders 29.95 
ATARI Missile Command 29.95 
ATARI Asbrolds 29.95 
ATARI Centipede 29.95 
ATARI Caverns of Mars 29.95 

-PERCOM- 
ATARI SS DO Single Disk Orlon... $639 
ATARI SS DO Dual Disk Drive.... 989 

ALIEN VOICE BOX Voice Synthesizer (tor ATARI&Applo), $99 

'HP-41C . . . . $149 
' HP-41CV $219 

HP-41 Card Reader $159 
HP-41 Optical Wand 99 
HP-41 Printer Ia21aAl 289 
HP -IL Interlace Module 99 
HP -IL Printer 152162A) 379 
HP -IL Digital Cassette Drive 419 
HP -IL Video Meted Mod. 229 

tf. 

OUADBOARD by QUADRAM, Inc. 
Memory Expansion, Clock, Parallel 
Interface, 8232 Int., ON ONE BOARD) 

Ouadboard WINK Iodated $495 
Ouadboard w/1$2K Installed 719 
Ouadboard 10256K instated 728 

-IBM SOFTWARE - 
WordStar by MicroPro $299 
VIsICalc by Perswul Where 185 

Franklin Ace 1000 Color Pkg. 
Ace 1000 w /color 
Disk Drive w /color 
RF Modulator (tor color TV), $1499 

Franklin Add -on Drive Call 

-MICROSCI- 
Apple 11 + Compatible Drive 

Disk Drive w /Controller $479 
Disk Drive w.o. /Controller 379 

-RANA /Apple- 
Ellte I Disc Drive $349 
Elite I Disc Drive w /Controller .... 449 
Elite II Disc Drive 549 
Elite Controller Card 99 

CORVUS SYSTEMS 
Corvos Winchester 5 Meg. Disk, $2295 
Corvus Winchester 10 Meg Disk, 2895 
Corvus Winchester 20 Meg. Disk, 3795 

L._ 
Mirror Back -Up Call 

Advertised prices do not include shipping. Prices are subject to change and offers may be withdrawn without notice. 

V 

TEXAS INSTRUMENTS 
COMPUTERS 

TI -9914 $198 
Net Cost atter $10u Factory Rebate. 

Peripheral Expansion System .. $195 
RS -232 Interface Card 139 
Disk Controller Card 195 
Disk Drive 299 

I ,r 

TEXAS INSTRUMENTS 
SOFTWARE 

PHM -3026 Extended Bask.... $74.95 
PHM-3035 Terminal Emulator u ..39.00 
PHM -3055 Editor /Assembler .... 74.95 
PHM -3058 MIM Memory 74.95 
PHM -3013 Pnni. Rec. Keepleg 39.00 
PHM -3053 TI Invaders 32.00 
PHM -3057 Munch Mao 32.00 
PHM -3054 Car wars 32.00 
PHM -3112 Parsec 32.00 

TEXAS INSTRUMENTS 
CALCULATORS 

TI -88 Calculate $260 
TI PC -800 Printer /Plotter 150 
Ti CA -800 Cassette interface 50 
TI -59 Calculate 169 
TI -58C Calculate 79 
TI PC-100C Printer /Pleltsr 149 
TI -5511 Calculator 40 
TI LCD Programmer 55 

r 
c6lorf 39 
Color II 699 
Color III 429 

-MONITORS- 
BMC 12 "Gr., ... $99 
Sanyo 9 "Gr., ... 159 
Sanyo 12 "Gr., .. 209 

-PRINTERS- 
EPSON EPSON 

$429 
MX-80FT 519 
MX-100 715 

NEC 
802lmpact Dot Metre 
3510 33 CPS Serial 

3530 33 CPS Centronics Par. 

SI- Directional Tractor (3500) .. 
7710 55CPS Serial 

7730 55 CPS Centronics Per 

Tractor for 7700 Series 

-CENTRONICS- 
Centronics 730 -1 Parallel 

,Centronics 737 -3 Serial 

$489 
1749 
1749 

. 229 
2349 
2349 

229 

$299 
299 

personal 
Computer 

Systems 
P.O. Sex 1573 
Syracuse, N.Y. 13201 

315- 478 -6800 
J 

r Cc commodore 

111111111111sr arrimm 
Commodore VIC -20 $189.95 
Commodore Datasette 67.00 
Commodore Super Expander 59.00 
Commodore 8K Memory 52.00 
Commodore VIC Avenger 24.95 
Commodore VIC Super Awn 24.95 
Commodore VIC Jupiter Lander . 24.95 

-CABLES- 
Parallel Printer Cables 

ATARI $35 
Apple 11 37 
IBM 40 
Osborne 37 

If you are in need of 
something you cannot 

find In our ad, 
PLEASE CALL. 

SHARP 
PC -1500 Hand Held Computer.... $219 
CE -150 Printer/Cass interlace .... 195 
CE -152 Casette Tape Recorder 

CE -155 BK RAM Memory Module 

CE -151 IK RAM Memory Module L 

75 
99 
50 
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ITOI6USERSTOGO 
Altos multi -user 8086 or 68000 -based 

networking computers are chosen by more 
OEMs and Fortune1000 companies. Here's why.. . 

ALTOS® 16 -bit computer 
systems do more for more users. 
They give you more power. More 
features. And more reliability. For 
less money. 

You get a choice of 8086 or 
68000 -based family processors, 
memory management to one MB 
of RAM. an intelligent Z80'" I/0 
and disk controller, plus up to 160 
megabytes of fast Winchester 
storage. 

A single Altos computer can 
serve up to 16 users. And every 
Altos 16 -bit computer gives you 

INTER -ALTOS 
LOCAL NETWORK 

Series 586. ACS8600 and AC568000 
20 -160 MByte Winchester 
1 -16 USERS with 
ALTOS -NET 

ETHERNET 

Series 586, ACS8600 and ACS68000 
20 -160 MByte Winchester 
1-16 USERS with 
ALTOS- NET/UNEr- 

REMOTE COMMUNICATIONS 

Series 586, ACS8600 and AC568000 
20 -160 MByte Winchester 
1.16 USERS with 
ALTOS -NET /UNET 

2780%3780 
3270 
X.25 
SNA /SDLC 

added features like Multibus'" 
interfacing. real time clock, power 
fail detection and comprehensive 
diagnostics. 

But that's just the beginning. 
Link multiple Altos' together and 
communicate in the office of the 
future today. Serve hundreds of 
users with full Ethernet'" and 
ALTOS -NET'" hardware and soft- 
ware support. And save money 
with fewer interconnects. 

In addition, Altos supports 
remote communications protocols 
such as 2780/3780, 3270, X.25, 
and SNA /SDLC. 

Altos has all the 16 -bit soft- 
ware you need, too. With popular 
operating systems like XENIX' / 
UNIX'" (with a user -friendly "busi- 
ness command menu interface "). 
CP /M -86,'" MP /M -86,'" OASIS -16, 
MS'" -DOS and PICK for 8086 -based 
systems; plus UNIX System 
and RM /COS'" for 68000 -based 
systems. 

Altos also has high -level lan- 
guages (BASIC, FORTRAN, COBOL 
and PASCAL), and applications 
software (ABS /86 and ABS /68 for 
general accounting. word process- 
ing and financial planning). 

Since 1977, Altos has delivered 
more than 30.000 highly reliable. 
fully socketed, proven single board 
microcomputers and peripherals 
built for business. 

If you've been looking to go 
with a more powerful computer 
that can serve from 1 to 16 users 
for less money, call or write 
us today. 

Altos Computer Systems 
2360 Bering Drive 
San Jose, CA 95131 
(408) 946 -6700 
Telex 171562 ALTOS SNJ 
or 470642 ALTO UI 

Packed with 
fresh ideas 
for business 

COMPUTER SYSTEMS 

800- 538 872 
(In Calif. 800 -66-2 

7-6265) 

Circle 19 on Inquiry card. 

ALTOS is a registered trademark and ALTOS -NET is a trademark of Altos Computer Systems. Ethernet Is a trademark of Xerox Corporation. CP /M -86 and MP /M 86 are trademarks of Digital Research. Inc. 
MS and XENIX are trademarks of Microsoft Corporation. XENIX Is a microcomputer Implementation of the UNIX operating system. UNIX Is a trademark of Bell Laboratories. UNIX System III Is a trade- 
mark of Western Electric. RM /COS Is a trademark of Ryan -McFarland. Inc. OASIS -16 Is a product of Phase One Systems. Inc. PICK is a product of Pick & Associates and Pick Computer Works. 
Multibus is a trademark and 8086 is a product of Intel Corporation. 68000 is a product of Motorola. Inc. UNET is a trademark of 3Com Corp. 280 Is a trademark and product of Zllo9. Inc. 
11982 Altos Computer Systems. 
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Teach 
Your 

Computer 

The WORD Plus proofreads 
5,000 words/ min., looks up the 

correct spelling and, if you wish, makes 
the correction for you! 

The WORD Plus can hyphenate files by 
inserting soft hyphens so words break 
precisely. 

The WORD Plus counts words, solves 
anagrams, crosswords and rhymes! 

The WORD Plus works! ... with 
WordStar`, Magic Wand'" Mince' ", 

and others. 
Available for CP /M' ", 

CP /M -86r, MSDOS(IBM P.C.) 
and CDOS. 

to Spell 
WordStar is a trademark of Micro Pro, Intl. 
Magic Wand is a trademark of Peachtree Software, Inc. 
Mince is a trademark of Mark of the Unicorn. 

The WORD Plus. $150. 
For more information call: Wayne Holder 

Oasis Systems 
2765 Reynard Way, San Diego, CA 92103 

(714) 291 -9489 

Distributed by: 

SOFTWARE DISTRIBUTORS 
1400.252.4024 (in California) 

1-800-421-0814 (outside California) 

338 BYTE February 1983 Circle 305 on Inquiry card. 
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Listing 4 continued: 

AEQD 

EPSILON 

FCD 

FOX 

FEXT 

FLAGROOT 

FRUN 

FSP 

FVA 

IRET1 

METHOD% 

NEXTSTEP 

NUMEVAL 

X 

X1 

X2 

Y 

YPRIME 

XOTHER 

YOTHER 

XLAST 

YLAST 

XNEW 

Contains the derivative of AEO 

The value for determining success of 
finding root -- success if 
ABS(Y)<= EPSILON 

Flag for checking command syntax 

Flag for making sure a new AEQD is 
entered if AEO is changed 
(required for Newton's Method) 

Flag showing whether to use external 
(furnished by calling program) or 
internal values (from AEO and AEQD) 

Flag to the calling program 
0= program not executing 
1 =furnish Y for current X 

2= furnish YPRIME for current X 

3= normal completion of rootfinding; 
root is in X 

-1 =abnormal completion; error 

Internal flag indicating status 
of the module 

Number of starting points entered 

Flag for syntax after VALUe (AT) 

Temporary storage of calling program 
return point 

Flag for method to be used 

Internal flag set by computational 
subroutines to indicate the next step 

Maximum number of attempts (to find 
root) before failure is declared 

Independent variable in AEO and AEQD 

Starting point I 

Starting point 2 

Dependent variable in AEO 

Dependent variable in AEQD 

A previous X value attempted 

Y value at XOTHER 

Another previous X value attempted 

Y value at XLAST 

X value for next attempt 

Listing 5: Error messages for the ROOTs module. 

Default is "YPRIME =1" 

Default .01 

0 =internal 
1= external 

0 =normal execution 
1 =finding root 
2=plotting equation 
3 =getting numerical 
values 

Defau:t = 2 

Default =3 (Secant) 

Default =20 

Default = 0 

Default = 

1501, "Missing axes type after DRAW or REDRaw" 
1502, "Unexpected first entity in command" 
1521, "Unexpected entity after ROOTs" 
1522, "Unexpected name of method after USINg" 
1523, "Missing first number after STARt" 
1524, "Both starting numbers are equal" 
1525, "Expecting integer (between 2 and 10000) after MAXImum EVALuations" 
1526, "Expecting real number (<10) after epsilon" 
1527, "Expecting a number after VALUe" 
1533, "Missing string after EQUAtion" 
1534, "Missing string after DYDX" 
1535, "Missing 2 starting values when method requires 2" 
1536, "Did not redefine DYDX after changing EQUAtion" 
1538, "Starting points do not bracket the root" 
1539, "Attempted to enter DYDX when EQUAtion EXTErnal is declared" 
1540, "Root not found in maximum number of attempts" 
1541, "Failed to decode remainder of line" 
9999," Last entry in an error list must always be Line 9999 

What 
business does 

a handsome dog 
like me have 

with a 
q4 top cat 

like 
you? 

My name's McGruff,ránd it's 
my business to help prevent 
crime. I think it should be your 
business, too -to teach your 
employees how to protect them- 
selves. Just send for my busi- 
ness kit -it'll help you develop 
a program that teaches your 
employees how to make their 
homes burglar -proof, make their 
neighborhoods safer, even how 
not to get mugged. 

And, while you're at it, get in 
touch with the cops -they can 
help you out. So now you're prob- 
ably wondering ( like a top cat 
businessman should ), what's in 
it for you. That's easy. When your 
company works harder for your 
people, your people work harder 
for your company. 

So take the time, and... 

TAKE A BITE OUT OF 

RIME 
Write to McGruff, Crime Prevention Coalition, 
20 Banta Place, Hackensack, NJ 07601 for 
lots of information on Crime Prevention. 

A message from the Crime Prevention Coalition, 
this publication and The Ad Council. 

©1980 The Advertising Council, Inc. 
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Listing 6: Sample changes in a section of the NUMRANAL mainline program. 
trates the changes required for using the extended control structure. 

4000 AM= "ROOT" 
: NLET =4 
:GOSUB 750 
IF FLAG =O 

GOTO 4010 
4001 IRET =4002 

:ARET = ADISK + "NUMRANAL" 
:GOSUB 1400 
:CHAIN MERGE RDISK + "NUMRROOT ",3000, DELETE 3000 -9999 

4002 GOSUB 1450 
:OPEN "I ",86,ADISK+ "ANSWER" 
: INPUTM6, FLAGROOT, X,Y 
:CLOSEM6 
:IF FLAGROOT =0 OR FLAGRODT =3 

GOTO 3100 
4003 IF FLAGROOTO 1 

THEN GOTO 4005 
ELSE OPEN "0 ",86,ADISK+ "ANSWER" 

:WRITE86,1,X,Y 
:CLOSEM6 
:IRET =4004 
:ARET= ADISK + "NUMRANAL" 
:GOSUB 1400 
:CHAIN MERGE RDISK + "NUMRECON ",3000, DELETE 3000 -9999 

4004 GOSUB 1450 
:OPEN "I "016,ADISK+ "ANSWER" 
:INPUT86, FLAGROOT, X,Y 
:CLOSEM6 
:OPEN "0 ",*6,ADISK+ "ANSWER" 
:WRITE86,FLAGROOT,X,Y 
:CLOSEM6 
:GOTO 4001 

4005 IF FLAGROOTO 2 
THEN GOTO 4007 
ELSE OPEN "0 ",86,ADISK+ "ANSWER" 

:WRITE86,2,1,Y 
:CLOSEM6 
:IRET =4006 
:ARET= ADISK + "NUMRANAL" 
:GOSUB 1400 
:CHAIN MERGE ADISK + "NUMRECON ",3000, DELETE 3000 -9999 

4006 GOSUB 1450 
:OPEN "I ",86,ADISK+ "ANSWER" 
: INPUTM6, FLAGROOT, X, YPRIME 
:CLOSEM6 
:OPEN "0 ",86,ADISK+ "ANSWER" 
: WRITEM6,FLAGROOT, X,YPRIME 
:CLOSEM6 
:GOTO 4001 

4007 FERR =1 
:GOTO 3100 

Text continued from page 334: 

The relationship between the compu- 
tational subroutines (lines 6000 -7000) 
and the computational loop (lines 
5100 -5210) is similar to the one be- 
tween ROOTs and the mainline pro- 
gram, with the computational 
subroutines actually setting the 
values of FLAGROOT. 

The hardest part in using extended 
control structure is visualizing how 
the control is handled. The easiest 
way to explain this is by analogy. 
Imagine a typical company -the 
president makes all the major policy 
decisions. The vice -presidents make 
decisions on how to implement the 
policies of the president and so on 
down the chain of command. Each 
person further down the line has less 
control over decision making. This is 

analogous to the typical computer 
program -the control is concentrated 
at the top. 

Compare this to extended control 
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This illus- 

structure in POL /PS -type programs. 
It is like an engineer or administrator 
in a department temporarily taking 
control over all decisions concerning 
the production of product X. All the 
top brass are temporarily taking 
orders from her because she knows 
more about making product X than 
anyone else. The concept is similar to 
delegation of authority, and the bene- 
fits are equally great, especially in 
reducing the work load at the top. 

I talked about the functions of a 

mainline program earlier. It typically 
handles input and output, links major 
modules or subroutines together, and 
handles decision making. In ROOTs, 
we have seen that most of the input 
and output can be handled in 
modules. I have just shown how 
much of the decision- making logic 
can also be placed in these modules. 
This leaves the mainline program 
with one principal function -linking 

the modules together. This is the 
reason the sample mainline program 
given in listing 1 is so much shorter 
than ROOTs, which is itself a small 
module. 

The mainline program can be easily 
modified to pass the information be- 
tween modules. Listing 6 gives an ex- 
ample of how this can be done using a 
module called ECONomics (for cal- 
culating the rate of return). These 
lines can quickly be rewritten to link 
ROOTs with any other acceptable 
module. 

Where Do We Go From Here? 
There is a problem with the present 

concept of extended control structure 
as implemented in POL /PS. All the 
links between modules must currently 
be written before the program is run 
and cannot be changed during the 
program's execution. It is desirable to 
be able to modify the module links in- 
teractively. To be able to define the 
links interactively would allow the 
use of modules in response to results 
different from the ones foreseen. One 
example is the fitting of a complex 
curve relating the energy of an object 
to temperature and pressure. Simple 
equations may be done by using a 
standard linear- regression package 
(curve fitting using the least- squares 
method) that will handle computa- 
tions internally. More complex equa- 
tions may require an optimizer and a 
contour plotter in order to find the 
desired values. Because there are 
several types of optimizer programs, 
each requiring a different module, we 
must be able to switch between dif- 
ferent optimizers if the first does not 
do the job well enough. Being able to 
do that interactively means we do not 
have to exit the program, modify the 
linkages in the mainline program, and 
restart the program. Rather, we can 
simply change a few specifications 
from within the program. 

This capability is currently being 
developed and tested in the GRIP 
program by Rick Hilst. His papers 
(see the references) show the growth 
of these concepts. The idea of ex- 
tended control structure was con- 
ceived to aid in interactive linkage of 
modules. Because a mainline program 
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Putting It All Together 
Now you can put the files on the disks in order to use 

them. Be sure to store all BASIC programs in unprotected 
ASCII format, or the CHAINs will not work. The following 
files are needed: 

1. POL- 80.BAS- remove the comments from listing 3, part 
1, and put the program on disk. 

2. POLERR -the error- message file for POL -80. Put listing 
6, part 1 on disk, and then run the program from listing 7, 

part 3, placing the results in POLERR on the disk. 
3. NUMRANAL.BAS- remove the comments from the pro- 

gram in listing 1, part 3, modify as desired (add other 
modules), and save it in ASCII format on the disk. 

4. NUMRROOT.BAS- remove the comments from listing 
2, part 3, and save it in ASCII format on the disk. 

5. VOCANUMR -(VOCAbulary list) save listing 8, part 3 
on the disk. 

6. NUMRVOCA, NUMRHELP, NUMRROOT, NUMR- 
STOP -these are the help messages. Set them up as se- 
quential files on the disk. See listings 3, 9, 10, and 11 in 
part 3. 

Listing 7: The MAKEERR program converts sequential files 
containing error lists into random files required by POL -80 
programs. 

100 INPUT "SOURCE FILE FOR ERRORS ";A$ 
200 INPUT "DESTINATION FILE FOR ERRORS ";E$ 
300 OPEN "I ", #1,A$ 
400 OPEN "R ", #2,B$,80 

:FIELD #2,80 AS C$ 
500 INPUT #1,E%,E$ 
600 IF E% =9999 

THEN CLOSE #1 
:CLOSE #2 
:PRINT "DONE" 
:STOP 

700 LSET C$ =E$ 
800 PUT #2,E% 
900 GOTO 500 

Listing 8: The VOCANUMR file contains the main com- 
mand words for NUMRANAL. 

"HELP" 
" VOCAbulary" 
"ROOTs" 
"CONTcurs" 
"STOP" 

Listing 9: NUMRVOCA file. 

VOGAbalaiy gives the list of command words for 
this particular :nodule Thts mainline module 
ignores the following words 

A 

AN 
THE 
FOR 
IS 

ARE 
EQUAL 
EQUALS 
OF 

It also Ignores (considers .;s a space) commas and 
the equivalence ( =( sign 

7. NUMRERR -enter listing 6, part 1, and listing 5, part 3 

on the disk, and then run listing 7, part 3 as many times as 
needed, placing the results in NUMRERR on the disk. 

8. SAVEROOT -enter listing 12, part 3 on the disk as a se- 
quential file. 

The disk is now set up and ready to go. To run the pro- 
gram, get into BASIC and set up eight file buffers (MBASIC5 
/F:8 for the Vector Graphic computer). Then load POL -80 
and run the program (LOAD "POL- 80 ",R). Bring up 
NUMRANAL as the current mainline program ( @PRG 
'B:NUMRANAL'). Now you can begin using POL com- 
mands. Try this sample: "ROOTS, USING SECANT, 
EQUATION = 'Y= SIN(X)', START AT .5 AND I, EX- 
ECUTE". 

Several steps are required to add a module to 
NUMRANAL. First, enter the module onto the disk as 
NUMR BAS (replace the underlined portion with the 
module name). Be sure to use the ASCII format. Next, 
modify NUMRANAL.BAS to access the new module and 
add the keyword to VOCANUMR. Then enter the HELP 
message as NUMR on the disk as a sequential file. Run 
MAKEERR with the error list (see listing 5, part 3 for the for- 
mat of the error list). Save the output of NUMERR on the 
disk. Put any special module file (such as SAVEROOT for 
ROOTs) on disk b. Once the programs are already on a disk, 
the actual process takes only 5 to 10 minutes. 

Listing 10: NUMRHELP file. 

HELP gives formats and assistance on the command 
words 

The acceptable format is 

}:ELF WORD 

WORD is one of the words listed by VOCA. 
ALL may be used after help to get 

assistance on all of the command words. 

The format to get a printout on the list device 
(typewriter, etc ) is 

HELP WORD 

Do not use this command (HELPL) if you have a 

plotter hooked to the list devices or if you have 
begun drawing using a Diablo -type printer 

Listing 11: SAVROOT file. 

"1508 Y =X *X *X:RETURN" 
"1507 YPRIME= 3 *X "2: RETURN" 
. 0001, 1, 0, 0, 0, 3, 100, 0, 1, 0, 0, 0, 0, 0, 0, 0, 0 

Listing 12: NUMRSTOP file. 

STOP is used to terminate NLP -80. 
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The following items are available 
from the author: 

is effectively modified (although not 
actually in FORTRAN), most deci- 
sion making must be done in the 
modules. If there is sufficient interest, 
some of the results of this research 
can be included in a module for 
POL -80 to do the interactive linking. 

Summary 
Consider the advantages of the 

POL /PS system that have been pre- 
sented: 

The mainline program can often be 
much shorter and easier to write and 
debug than other typical programs 
that are not POL /PS- compatible. 
A library of technical and graphics 
modules can easily be built up. Ex- 
tended control structure gives these 
modules more flexibility, yet allows 
easier insertion into other programs. 

Packages of programs (such as 
numerical analysis or statistics with 
graphics) can be used by a person 
with little programming experience, 
yet the packages may be more power- 
ful than similar non- POL /PS pack- 
ages. 
Plotter compatibility is planned. 
Adapting the graphics modules to a 
new plotter requires only revising 
about four input /output routines and 
changing four parameters. Most plot- 
ters are supported. 
Input using POL is faster and more 
powerful than question- and -answer 
or menu input. 

Conclusion 
In presenting the POL /PS series, I 

have tried to develop a framework 
for technical programs that will offer 
advantages not only for the program- 
mer, but the end user as well. The 
concepts of a problem oriented lan- 
guage, modularity, and the use of 
mainline programs are applicable to 
almost any technical field. The use of 
POL can encourage the use of micro- 
computers in scientific and technical 
areas, much as microcomputers are 
used in business and word -processing 
applications. 

I intend to support and upgrade the 
system and encourage others to write 
their own applications using the 
POL /PS framework presented here. 
The Problem Oriented Language can 
become the problem -solving solution 
for you. 
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1. The POL /PS User's Manual and the 
ROOTs User's Manual for $20. 
These manuals generally supple- 
ment but do not duplicate the 
material presented here. Topics in- 
clude detailed rules of input, theory 
and examples of operation, and 
programming rules and hints. 

2. The two manuals above and a disk 
containing all the appropriate files 
for $30. 

3. The items listed above and the 
graphics package (which includes 
the contour plotter module) for 
$200. The ROOTs module in this 
package will have additional graph- 
ics capabilities, such as plotting the 
equation and graphically following 
the root -finder as it seeks the root. 

These items will be offered on 
several disk formats (CP /M 8 -inch, 
Osborne, and others as I can make ar- 
rangements). A user's group will be set 
up, and I will sell software written by 
others for the POL /PS on a royalty 
basis. For more information, or to 
order items, contact: 

His Programs 
c/o Mark Finger 
2439 Overlook Circle 
Lawrence, KS 66044 

EIIIEback issues for sale 
1976 1977 1978 1979 1980 1981 1982 1983 

Jan. 52.00 S2.75 53.25 53.25 53.70 

Feb. 52.75 52.75 S3.25 S3.25 53.70 53.70 

March 52.75 $2.75 53.25 53.25 53.70 

April 52.75 52.75 53.25 53.25 $3.70 

May 52.00 52.75 52.75 $3.25 53.25 53.70 

June 52.00 $2.75 52.75 $3.25 53.25 53.70 

Circle and send requests with payment to: 
BYTE Back Issues 
P.O. Box 328 
Hancock, NH 03449 

Check enclosed 

VISA 

CardH 

Signature 

1976 1977 1978 1979 1980 1981 1982 1983 

July 52.00 52.00 $2.75 52.75 $3.25 53.25 53.70 

Auy. 52.00 $2.00 $2.75 $2.75 $3.25 $3.25 $3.70 

Sept. 52.75 52.75 $2.75 53.25 $3.25 53.70 

Oct. 52.75 52.75 53.25 53.25 

Nov. 52.00 52.75 $3.25 S3.25 $3.25 53.70 

Dec. 52.00 $2.75 $2.75 53.25 $3.25 53.25 53.70 

The above prices include postage in the US. Please add S.50 per copy for 
Canada and Mexico; and $2.00 per copy to foreign countries. 
'Payments from foreign countries must be made in US funds payable at a US 

bank. 
'Please allow 4 weeks for domestic delivery and 8 weeks for foreign 
delivery. 

Master Card name 

Exp address 

city state zip 
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(COmPUTER WAREHOUSE 
CALL TOLL FREE 1_800- 5281054 ATARI 

Special 800 System 
800 w /48K, recorder, Pac Man or 
Star Raiders, joysticks Call 

Pac- Man Special 
400 w /16K, 2 joysticks, Pac -Man Call 
800 (48K) $525 
400 Call 
810 Disk Drive $440 
850 Interface S170 
410 Recorder S75 
830 Modem $155 
16K Memory $60 
32K Memory $75 

PRINTERS 
Anadex 

9620 S1445 
C -Itoh 

F- 10- Parallel $1350 
F- 10- Serial $1350 
55CPS- Series Call 
8510 Parallel $425 

Computer International 
Daisywriter 2000 w /16K $1000 
Daisywriter 2000 w /48K S1025 

Comrex 
CR -1 -S S800 
CR -1 -P S775 

Datasouth 
DS 180 $1175 

Diablo 
620 RO wo /Tractors S1100 
630 RO wo /Tractors S2050 
630KSR wo /Tractors $2435 

IDS 
Microprism 480 $525 

Epson 
All models Call 

NEC 
PC -8023A $465 
3510 Call 
3550 $1855 
7710 $2075 
7720 S2425 

Okidata 
Microline 80 Call 
Microline 82 -A Call 
Microline 83 -A. Call 
Microline 84 Call 

PMC 
D M P -85 $410 

Smith -Corona 
TP -1 $650 

Star Micronics 
DP -8480S 
DP -8480P 

$300 
$295 

Gemini -10 Call 
Tally 

1805/1802 
1605/1602 
MT 1601 
MT 160L 
MT 180 

Texas Instruments 
810 Basic Call 

$1490 
$1325 

$585 
$690 

Call 

SPECIAL OF THE MONTH I 

Maxell Diskettes 51/4" 0 Sector (100) 5235 

SOFTWARE 
CP /M IBM CP /M IBM 

Ashton -Tate Call Call Sorcim Supercalc S225 S225 
WordStar Call Call Innovative 
MailMerge Call Call Software T.I.M. S425 S350 
SpellStar Call Call CBasic $100 
Visi -Calc NA $195 Microsoft Basic 80 $265 NA 
Easywriter I I 

Spellguard 
NA 

$225 
S275 
S225 

WordStar, MailMerge, 
SpellStar Call Call 

PLEASE ADD E5 PER SOFTWARE ORDER FOR SHIPPING 

DISK DRIVES 
Percom 

Atari S/D 1st Drive $400 
Atari S/D 2nd Drive $300 
Atari D/D 1st Drive S525 
Atari D/D 2nd Drive $330 

Rana (Drives for Apple) 
Elite 1 S345 
Elite 2 S475 
Elite 3 $550 
Controller (w /Drive only) S75 

MONITORS 
Zenith 

12" Green Screen S 1 15 
Amdek 

Video 300 S145 
Color1 $310 
Color I I $650 
Color III $390 

BMC 
12" Green S85 
13" Color S265 

Comrex 
13" Color Composite $290 
13" RGB $455 

NEC 
JB1201 $155 
JB 1260 S115 

USI 
9" Amber S130 
12" Amber $150 

MODEMS 
Hayes Smartmodem $215 
Novation 

CAT $ 140 
D -CAT S155 

Signalman 
Mark 1 $85 

VIDEO TERMINALS 
Televideo 

910 $570 
910 Plus $570 
920 S735 
925 $730 
950 $915 

Zenith 
z -19 $680 
ZT 1 $550 

COMPUTERS 
Mos 

ACS 8000 -15 $3742 
Series 15D $2125 
Series 5 -5D $4240 

Eagle $2350 
NEC 

8001 $730 
8012 $470 
8031 $730 

Northstar 
Advantage $2800 
Advantage w /5MB $3900 
Horizon 1164K OD $2625 

Sanyo 
MBC -1000 w /WordStar, CalcStar, 
S- Basic, CPMF Call 
Above w/2 Drives Call 
MBC -2000 $2460 

Televideo Systems 
TS -802 $2600 
TS-802H $4450 

Zenith 
Z-120 $3190 
Z-110 $3110 

COMMODORE 
V I C -20 $180 
Datacassette $60 
Single disk drive $320 
16K Memory $96 

2222 E. Indian School Rd. 
Phoenix, Arizona 85016 

Order Line: 1 -800- 528 -1054 Other Information: 602 -954 -6109 
Order Line Hours: Mon. -Fri. 10 -5 MST Saturday 9 -1 MST 

Prices reflect 3% to 5% cash discount. Product shipped in factory cartons with manufacturer's warranty. Please add $8.00 per order for shipping. 
Prices & availability subject to change without notice Send cashier s check or money order all other checks will delay shipping two weeks 
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Hewlett-Packard introduces decision su 
for engineers. And a way to take yo 

For a computer to be really personal, 
it's got to work the way you work. And 
solve your kinds of problems. Obvi- 
ously, no one computer can do it all. 

So we created six different series of 
personal computers- ranging from 
pocket -sized to super -powered -with 
an equally diverse list of features. 

Today, we're introducing three new 
computers to the line. 

So now, you can choose a computer 
that's not only "personal" by our defi- 
nition ... but by yours. 

Fast answers 
for decision -makers. 

Now, managers can get the informa- 
tion they need, whenever they want 
it. Just the way they'd like it: words, 
numbers or graphics. From a com- 
puter that sits on a desk ...without 
taking it over. 

It's HP's new Series 100, Model 120. 
Take a good look at the Model 120. 

It has a special tilt -swivel base that 
lets you adjust the computer to your 
eye level. And a super -clear, easy -to- 
read display. It has special function 
keys to help guide you through the 
program. And something else you 
shouldn't overlook: HP -IB. The inter- 
face bus that allows you to hook up 
printers and plotters to the computer 
as easily as you plug the computer 
into your wall. 

Now, take a look inside the Model 
120. You'll find the software every 

decision -maker needs. A powerful 
database management system... 
WordStar' word processing ...and 
VisiCalcB the electronic spreadsheet. 
But unlike some other personal com- 
puters, it takes just one keystroke to 
give commands - instead of two or 
three. That saves you a lot of time... 
and frustration. 

The best of both worlds 
for scientists and engineers. 

As a scientist, designer or engineer, 

you've always had two choices. Big 
power... or personal size. Not both. 

Now, you can have a computer 
that's powerful enough to handle de- 
sign, computation and testing. And 
small enough to fit on your lab bench 
or desk -along with everything else 
you've got on it. 

It's HP's new Series 200, Model 16. 
The Model 16 has the power, mem- 

ory and graphics capabilities you've 
asked for. (8 MHz, MC6800 micro- 
processor. 16/32 bit architecture. 

Decision support 
in an executive size. 
The Model 120. 
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pport for managers. A p werful new tool 
ur office with you anywhere you go. 

Memory expandable up to 768K bytes. 
300 x 400 pixel screen resolution.) 

And it also has some extra features 
you probably wouldn't expect. There 
are three languages to choose from - 
enhanced BASIC, compiled Pascal 
and HPL. And a comprehensive 
library of software packages to go 
with them. We built HP -IB and RS232 
interfaces into the machine. (So you 
can attach peripherals or instruments 
without adding I/O cards.) And we 
even included a special rotary control 
knob that lets you adjust instruments 
or control motor speeds the same way 

you'd tune in a radio station. 

Portable power for the 
professional on the move. 

If you spend as much time out of your 
office as in it, you'd probably like a 
way to take your office with you. Now 
you can- with HP's Series 70, Model 
75. It's a powerful, battery- driven 
computer that fits in your briefcase. 

With its typewriter -like keyboard, 
16K RAM (expandable to 24K) and 
48K ROM, the HP -75 acts like a full - 
size desktop computer. But it's just a 
little larger than an airline ticket folder. 
And it weighs only 26 ounces. 

What can such a 
small machine do? In- 
vestment or financial 
analysis. Real estate. 
Statistics. It can man- 
age files. Write memos. 
Keep track of your ap- 
pointments ...and let 
you know when it's 
time to go. In short, the 
HP -75 can do just about 
anything a full -size 

The no- compromise 
choice for enginee 
and scientists. 
The Model 16. 

computer can do. Except it can do it 
while you're sitting on a plane. 

Back down on the ground. you can 
use the HP -75's HP -IL interface to 
hook up a video monitor. TV screen, 
printer or plotter. 

You'll be glad to know that the 
HP -75's price tag is easy -to -take. too. 
The basic package comes in at under 
$1,000.* 

The right tool for the job. 
The rest of the Hewlett -Packard fam- 
ily of individual computers includes 
pocket -sized professional calculators, 
powerful hand -held computers, port- 
able computers and personal office 
computers. Each has its own special 
features and focus. 

For a closer look at HP's personal 
computers, and a copy of our 20 -page 
book, Choosing the Right Tool for the 
Job. visit your local Hewlett- Packard 
sales office or authorized HP com- 
puter dealer. Call 800 -547 -3400 (in 
Alaska, Hawaii or Oregon 503 -758- 
1010) for the location nearest you. 

*US. list price 

n HEWLETT P PACKARD 
Circle 196 on Inquiry card. 

WordStar" is a registered trademark of MicroPro Int. 
VisiCale" is a registered trademark of VisiCorp. 
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PERI PH ERALS UNLIMITED 
Fantastic Pricese 
Our fast service, product selection and our customers' satisfaction make us #1. 

N EC Printers 
7710 Spinwriter R/O 
7720 Spinwriter KSR 
7730 Spinwriter R/O 
7700 Bi- directional Tractor 
7700 Ribbons 
3510 Spinwriter 
3515 Spinwriter 
3530 Spinwriter 
3550 Spinwriter 
3500 Bi- directional Tractor 
3500 Ribbons 
NEC Thimbles - All Styles 

N EC Dot Matrix 

$2145 
$2495 
$2145 
$250 

$5 
$1545 
$1699 
$1545 
$1899 

$225 
$14 
$18 

PC -8023 A -C $474 
PC -8023 Ribbons $14 

Okidata Printers 
Okidata Microline 82A $439 
Okidata Microline 83A 
Okidata Microline 84P 
Okidata Microline 84S 
Tractor (Oki 80 & 82 Only) 
Okidata Okigraph 

Call for prices on ribbons 

Diablo Printers 
Diablo 620 
Diablo 620 Bi- Directional Tractor 
Diablo 630 RO 
Diablo 630 KSR 
Diablo 630 Bi- Directional Tractor 
RS232 Cable 

Call for prices on ribbons 

N EC Monitors 

$679 
$1069 
$1099 

$60 
$85 

$1349 
$175 

$1999 
$2700 
$275 

$35 

Epson Printers 
MX -80 w /Graphtrax Plus $449 
MX -80FT w /Graphtrax Plus $529 
MX -100 (15" Carriage) $684 
Grappler Plus Interface $129 
MX -80 Ribbons $12 
MX -100 Ribbons $18 

Call for prices on interfaces & cables 

IDS Printers 
IDS Microprism 
IDS Prism 132 
IDS Prism 132 w /color 
IDS Grappler 

Amdek 
Amdek 12" 300 GRN Phosphor 
Amdek 13" Color I 

Amdek 13" Color II 

Amdek 13" Color III 

Amdisk 3 

(3" Dual Microfloppy Storage for 
APPLE II & IBM PC) 

$539 
$1449 
$1659 

$129 

$149 
$319 
$739 
$429 
$749 

For service, quality and delivery 
Call toll free 

1- 800 -3434114 
Ordering information: Our order lines are open 9 
A.M. to 5:30 P.M. EST Monday through Friday. Phone 
orders are welcome: free use of Mastercard and VISA. 
Personal checks require 2 weeks clearance. 
Manufacturer's warranty included on all equipment. 
Prices subject to revision. C.O.D.'s accepted. All U.P.S. 
shipments are subject to a shipping charge of 1% of the 
total purchase, with a minimum charge of $5.00. 

PERIPHERALS UNLIMITED 
NEC JB1201 GRN Phosphor $149 (617) 655 -7400 
NEC JC1201 Color $339 62 North Main Street, Natick, MA 01760 
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User's olumn 

Confessions, Pascal Prime, 
Wescon, and Perfect Writer 

Our resident critic comments on Wescon and text editors. 

First a confession: I don't really 
hate Pascal. Indeed, I never did, as 
will become clear shortly. I have tried 
to keep an open mind about lan- 
gúages. Apparently that's not enough 
for some of my correspondents; just 
as LISP addicts don't want to hear 
about Pascal, Pascal lovers don't 
want to be told that anyone might 
consider CB -80 -a form of BASIC for 
God's sake! -to be in competition 
with their beloved. 

Nor, apparently, are they willing 
to believe there may be defects in the 
language. Sigh. But there are, and in 
a later section we'll look at something 
practical that can be done about 
them. 

Second, a problem: BYTE has a 
long pipeline. I'm writing this in late 
September, for publication in the 
February issue. Much of the mail I've 
received (bundles and bundles of it; 
ye gods!) is in response to the 
September issue. But when you read 
this, most of you will have seen the 
October, November, December, and 
January columns and have totally 
forgotten about the issues raised in 
September: which is why I must ig- 
nore much of my mail. I haven't time 
to answer very many individual let- 

Jerry Pournelle 
c/o BYTE Publications 

POB 372 
Hancock, NH 03449 

ters (John Carr does some, but he 
hasn't a lot more time than I do), and, 
given the pipeline, many of the ques- 
tions asked will be moot before an 
answer can appear in BYTE. 

E'en so, there's much of importance 
in my unanswered mail file; later on, 
I'll deal with some of that. 

The BYTE pipeline is longer than I 

like; but there is a bright side. About 
two months before the magazine 
comes out, I get galley proofs of my 
articles; and provided that I'm not 
too wordy, I can insert a couple of 
last- minute announcements, letting 
these columns stay reasonably up to 
date. It's not an ideal system, but it's 
about the best we're going to get. 

Zeke Lives! 
Mark Twain had the extraordinary 

experience of reading his own 
obituary, after which he said, "The 
reports of my death are greatly exag- 
gerated." 

Fortunately, Ezekial, my friend 
who happens to be an ancient 
Cromemco Z -2, can say the same. 
After his trip to Tony Pietsch's place, 
he returned nearly as good as new. 

Nearly: a faulty cable managed to 
short out an input /output board, 

which in turn rendered one of his bus 
slots inoperable; and we do have an 
annoying problem with the B disk 
drive. Tony says the disk problem 
could probably be fixed by lowering 
the entire drive system into a vat of 
TCE (a dry- cleaning solvent) and 
agitating it for a couple of hours; in 
the absence of that, we just live with 
"Please Close Drive Door" the first 
few times we try to access the B drive. 
The problem goes away after a few 
minutes' warm -up. 

Update: last night Zeke died again, 
clobbering all his disks as he did. To- 
day, in despair, I took apart the old 
iCOM disk system. Lo! I found that 
there's a bad cable that conveys the 
5 -volt power; this causes all kinds of 
weird results, including write opera- 
tions when the computer is supposed 
to be reading. Tony Pietsch thinks 
this is fixable, and thank heaven! I'm 
just now writing this on the Televideo 
950 terminal, and that misplaced 
Delete key, plus the obscene Back 
Tab key, will soon drive me out of 
my mind. 

I mention Zeke's revival in part 
because my mail indicates consider- 
able interest in his health, but in fact 
there's an illustrative lesson here. 
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This ancient machine -he was built 
some five years ago -is still plenty 
good enough for me to write this arti- 
cle with. When I first got Zeke, we 
had dying chip problems and a mys- 
terious gremlin that required exor- 
cism; but after the first couple of 
months, there just weren't any prob- 
lems at all. Even now, the central 
machine is in good shape; all our re- 
cent problems have been caused by 
faulty cables. 

This seems to be typical: once past 
the first few months, you shouldn't 
have any problems for several years. 
Then, all at once, like the wonderful 
one -horse shay, everything may col- 
lapse. Actually, the electronics could 
last for decades; it's mechanical 
stuff -disk drives, switches, fans, 
cables, connectors, etc. -that goes. 

The problem is that five years isn't 
long in the life cycle of a typewriter; 
but it's an eternity for a microcom- 
puter. By the time you need repairs 
on your ancient equipment, the 
manufacturer will no longer be mak- 
ing it, and it's likely that none of the 

technicians will ever have heard of it. 
This may change when machines 
begin to sell in hundreds of thousands 
per model; but just now it seems true 
enough. 

I've no regrets. I've got a lot out of 
old Zeke, and he may yet last another 
couple of years; but computer pur- 
chasers should be warned: things are 
moving very fast, and that has conse- 
quences. 

Meanwhile, I know of only one 
way to avoid the early (infant mor- 
tality) glitches, and that's to buy 
"used" equipment; that is, either stuff 
that's been burned in a lot, like Com- 
pupro's rather expensive CSC grade, 
or literally used equipment, if you 
can find someone reliable to buy it 
from. (One outfit sends out evalua- 
tion hardware with the understanding 
that they'll swap every month or SO: 

that way they get back a thoroughly 
tested machine.) 

The Pascal Prime Project 
As I've mentioned before, one of 

our major projects was Alex's Pascal 

HIS CONTRIBUTIONS WERE 
DE PO ' SIBLE BY YOURS. 

_ /111111111r_ 

"AIR MO ORING LABOF= 

R 
R 

When you give to the United 
gro College Fund. you help sup- 

it 41 private, four -year colleges' 
nd graduate schools. Colleges that 

could be training a black profes- 
sional you may need some day. 

Send your check to United 
egro College Fund. Box B. 500 

E. 62nd Street. New York. N.Y. 

10021. We're n{Q t asking fora 
handout. just a -hand. 

No on can do it aloe e. 

GIVE TO THE UNITED NEGRO COLLEGE FUND. 
A mind is a terrible thing to waste. 

A public set vice or this mdgdnne and the Advertising Council. 
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Intro. It was intended to be a simple 
little job, but it ended up taking most 
of the summer. It also had interesting 
fallout: in order to test it, I had to 
write a couple of fairly hairy pro- 
grams in Pascal. One, a game called 
Imperial Trader, got out of hand, but 
eventually I finished it. While writing 
it, I learned more about Pascal than 
I'd intended to. 

Conclusions first: once you get the 
hang of it, there's a lot to like about 
Pascal. My game, for instance, 
darned near wrote itself once I 

dreamed up the structure for keeping 
track of all the important game en- 
tities, such as players, planets, prod- 
ucts including arms and drugs, prices 
of products on each planet, police 
and customs officers, etc. Pascal lets 
you define your own variable types; 
in particular, you can define records 
that let you put about 20 different 
items -some strings, some integers, 
some real numbers, and some arrays 
of other stuff -all in one variable. 
Thus, it's a cinch to get at all the vital 
data you want: read it, update it, 
play with it . . . 

The best BASIC in the world can't 
do that. BASIC requires you to have 
a bunch of arrays, and you can't mix 
string, character, integer, real, and 
Boolean variables in the same array - 
much less can you have an array that 
contains subarrays the way Pascal 
records can. 

I probably ought to quote Marvin 
Minsky (MIT computer expert) here: 
Marvin says that Pascal sacrifices 
programmer options in order to force 
programmers to write readable code. 
He's right, too; the question is 
whether the gain is worth the cost. I 

think so. Marvin doesn't. 
Of course, Minsky is primarily in- 

terested in artificial intelligence, in 
particular in programs that modify 
themselves (and thereby are inten- 
tionally unpredictable in their 
results), while this column is mostly 
directed to people who want to use 
their computers to accomplish some 
definable result. For AI and hefty ex- 
periments in computer science, you 
need to learn a list -processing lan- 
guage, which in practice means LISP 
or a derivative; but for getting 
today's work done, I'm coming to the 
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aI10j ne 

MUnitaswn9 for 
8080, Z80 
and 6809 

Gives your application a head start 
AMX can save you time and money. 
You can capitalize on our years of 
multitasking experience. Start your 
application using a software executive 
proven with three years of fault -free 
operation. 

Professional software designers 
use AMX as the starting point for their 
product and system designs. AMX 
shields them from the difficulties of 
managing the micro, freeing them to 
concentrate on their application. 

SIMPLE OPERATION 
Complex control programs are 

divided into a number of separate, 
more manageable programs, called 
tasks, each designed to do one job. 
Tasks are written and tested separately 
and then combined to form a reliable, 
finished system. 

AMX supervises the orderly execu- 
tion of these tasks, assuring that the 
most important jobs always get done 
first. Tasks appear to be executing 
simultaneously. It's almost like having 
a separate CPU for each task! 

HARDWARE INDEPENDENCE 
AMX does not require a particular 

hardware configuration. You control 

your environment. You pick the I/O 
method. You decide the preferred 
interrupt service technique for your 
system. AMX will support your choice. 

AMX is fast, corn pact, and ROMable. 
Even though the AMX nucleus is less 
than 1400 bytes in size, it features mul- 
tiple task priorities, intertask message 
passing with priority queuing, external 
event synchronization, and interval 
iming. 

(Start) 

User Restart 
Procedures 

1 
AMX 

Task Scheduler 

Task D 

Task C 
Task B 

User 

-4 
4-- 

_apr 

AMX Service 
Procedures 

Device 3 
Interrupts 

f 
Device 2 

AMX Interrupt 
Supervisor - 

o Yes 

t User e 

Procedure 

} 

AM%OarorNOparapan 

CP /M is a trademark of Digital Research Corp. 
Z80 is a trademark of Zilog Corp. 

Interface modules are available to 
allow AMX to be used with C, PASCAL, 
PL /M, FORTRAN and assembler. 

Access to CP/M® disk files in real 
time is possible using the AMX I/O 
Supervisor. 

COMPLETE DOCUMENTATION 
AMX can be judged by the quality of 

our documentation. 
We deliver AMX source on diskette 

to permit AMX to be moved to the soft- 
ware development system of your 
choice. Our liberal license agreement 
permits binary (object) distribution 
without royalties. 

HOW TO ORDER 
A specification sheet and price list 

are available, free. Your check or 
money order for $75 will purchase the 
AMX Reference Manual for immediate 
evaluation (specify 8080, 8085, Z80 
or 6809 processor). Add $25 for post- 
age and handling outside USA and 
Canada. The standard AMX Multi- 
tasking Executive package, including 
source code, is $800. 

AMX is the choice of professionals 
the world over. Make it yours, today. 

KADAK Products Ltd. F 
206 -1847 W. Broadway Ave., Vancouver, B.C., Canada V6J 1Y5 Phone: (604) 734 -2796 Telex: 04 -55670 
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conclusion that Pascal is my first 
choice. 

However: for all its attractive 
features, Pascal has some very severe 
limits. I've discussed many of these 
before. The I/O system doesn't make 
sense, and Pascal thinks that the ideal 
file is a reel of magnetic tape; it has no 
provision for the kind of random ac- 
cess you can do with disks. 

Some of Pascal's worst theoretical 
limitations have been overcome in 
practice, as compiler writers tuck 

various nonstandard extensions. The 
problem with that is we're getting 
many dialects of Pascal, which 
severely limits our ability to transfer 
programs from one machine to 
another. 

Fortunately, though, it isn't hard to 
overcome many of those limits. Com- 
piler writers tell me they can continue 
to extend Pascal with little difficulty. 
The problem is to come up with a 
"standard" set of extensions, so that 

in programs will remain more or less 

TELEPHONE 
VOICE RESPONSE 

The V100 Telephone Voice Response Unit 
with telephone interface is an Apple II. or IBM Personal 

Computer compatible, low -cost solution to remote 
data base access arrangements. 

$395N 
V100 A 

Direct telephone connection, auto -dial /answer 
Touch-tone" generation and detection 
Includes 300 word, LPC vocabulary 
Software for sentence /library construction 
Expandable with 1300 ($495) high quality LPC words 

Digital Data Communications for the V100 
with our new 300 baud modem upgrade, $149 

Text -to-Speech package available soon! 

For a voice demonstration call toll free (800) 538 -7002 
In California call (408) 942 -1595 

VYNET 
CORPORATION 

1608 Albright Wy. 
Los Gatos, CA 95030 (408) 370 -0555 

350 February 1983 © BYTE Publications Inc Circle 431 on inquiry card. 

portable: and that brings us to Project 
Pascal Prime. 

I've put together some extensions 
that look interesting; added to "stan- 
dard" Pascal they create Pascal 
Prime, a user -oriented language. 
There will be a discussion of Pascal 
Prime during the West Coast Com- 
puter Faire; as a default case I'll be 
chairman, although I'm willing to 
hand that over to anyone better 
qualified who wants the job. Mostly, 
I want to bring together people in- 
terested in microcomputer Pascal and 
have a serious discussion of a "stan- 
dard" extension package. 

The meeting has already drawn 
promises of attendance from several 
of the major publishers of microcom- 
puter Pascal compilers; if just those 
who say they're coming can agree, 
we'll have Pascal Prime de facto. 

Candidate Pascal Prime Features 
For those uninterested in Pascal, 

my apologies if the following gets 
more technical than you've come to 
expect from me; I wouldn't do it if I 

didn't think it important. 
The first criterion for Pascal Prime 

is that we don't do much. One of 
Pascal's best points is that it isn't a 
complex language. We do not want to 
end up with something like the 
Department of Defense's new lan- 
guage, Ada. Ada was designed by a 
committee, and it shows; it has hun- 
dreds of "features," some absolutely 
obscure. Pascal Prime will, we hope, 
stay within the spirit of the original 
language. 

Second, we want programs written 
in previous Pascals to compile under 
Prime. 

Third, Prime is intended for micro- 
computers; but we'd like Prime pro- 
grams to compile on larger systems. 
Changes will be needed, but we want 
to keep them to a minimum. 

Here are some candidate exten- 
sions; discussion is invited. 

1. STRING and LONG STRING 
data types. Most Pascal implementa- 
tions have type STRING, which 
stores the string length as the first 
byte (BYTE 0). This can become stan- 
dard (certainly type STRING is vital), 
but this method of implementation 
limits string lengths to 255 characters 
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DISC 
Sonics Micro Systems 
announces the commercial 
availability of S.D. Systems' . 

First "Disc- Less" 
Micro Computer 
System. $1050 

1. Replaces Floppy Disc Drives. 

2. CP /M,MP /M, Oasis and 
Turbo -Dos compatible. 

3. Transparent to operating 
system disc commands. 

4. No moving parts, no 
alignment, no media failures. 

5. Network ready. 

6. FASTunnnnnunn 

"Ram- Disc" 
$630 

Operating under CP /M the 
"Ram -Disc 128" functions as a 
fully compatible floppy drive 
replacement. Maximum single 
board configuration of 256K 
Bytes offers the equivalent 
capacity of 8" floppies. If more 
local disc image storage is 
necessary the Ramdisc system 
may be expanded to a full 40M 
Bytes. 

Whether operations require the 
"Ram -Disc 128" to operate as a 
floppy replacement or as a high 
speed data acquisition system is 

solely dependent on single 
system configuration. 

In real time data acquisition 
and subsequent processing 
applications the "Disc- less" 
system approach affords mini 
computer speed and versatility at 
micro computer prices. 

"Rom- Disc" 
$289 

The "Rom- Disc -128" is a 

direct replacement for floppy disc 
drives used for the purpose of 
booting the CP /M operating 
system. Further the "Rom -Disc- 
128" is a direct replacement for 
floppy disc drives used to load 
and store applications programs. 

A total lack of sensitivity to the 
storage and handling parameters 
of standard floppy discs make 
the "Rom- Disc- 128's" media 
virtually "immune" to familiar 
system failures. 

Under popular CP /M utilities 
the "Rom- Disc -128" appears as 
a simple disc drive. 

With CP /M configured in the 
S.D. Rom format, systems boot in 
less than 1/10 of a second. 

Equipped with a high speed 
RS -232 serial port the "Rom - 
Disc -128" will accommodate 

data transfer to and from the host. 

The "Rom- Disc -128" in 

conjunction with the previously 
described "Ram- Disc -128" 
provide true system portability 
and independence from floppy 
disc drives. 

Each "Rom- Disc -128" may be 
attached to a 256K Byte 
applications "personality module" 
allowing maximum system 
flexibility and personality. "Rom - 
Disc -128" because of its very 
nature offers "maximum" 
protection from software piracy. 

"Turbo -Dos" 
$350 
Z -80 CP /M compatible network 
ready Turbo -Dos in stock, ready 
for immediate delivery 

Versa Floppy II 
"With CP /M 3-0"$475 
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on 8 -bit machines. This is often an- 
noying, and makes it difficult to work 
with text. If we had type LONG 
STRING, which would use 2 bytes 
for the string length, it would make 
things easier. (For larger machines, 
you make things portable by chang- 
ing all the LONG STRING variables 
to type STRING -a moment's work.) 

2. A default for the CASE state- 
ment. Again, almost all implementa- 
tions have this feature although it was 
not defined in the standard. We sug- 
gest the reserved word OTHERWISE 
to follow the last case; OTHERWISE 
rather than ELSE to avoid confusion 
with IF statements. 

3. The compiler should ignore the 
underbar (_) character, so that you 
can use variable names like 
fist_of _god and first_boy for 
clarity, but not have to remember the 
underbars when you just want to 
write firstboy. 

4. Static variables: variables local 
to a procedure, but which don't go 
away when you exit the procedure. 

Seed for a random -number system is 

a perfect example: nothing outside 
the procedure needs to get at the seed, 
so seed shouldn't be global; but clear- 
ly it must stay around between calls 
to the random function. 

5. Allow functions to return REAL 
and STRING values. Why shouldn't 
they? 

6. The lack of a BREAK statement 
needs discussion; see my November 
column. It's desirable to have a way 
out of a loop without keeping track of 
dummy variables, but BREAK can be 
abused. We probably need one, but it 
should be tamed considerably. 
Design of a BREAK that fits into the 
spirit of Pascal needs some thought. 

7. Ucase and lcase, which convert 
strings to uppercase and lowercase 
respectively, ought to be standard 
procedures (or functions if we can get 
functions to return strings). They're 
often needed, and the usual function 
writer slows things down a lot when 
writing these. 

8. Do we want dynamic arrays 

IF YOUR COMPUTER'S IMPORTANT TO YOU 

Protect I 
Without SAFEWARE:" you could be uninsured. For as little as 

$35 a year, SAFEWARE provides complete protection for all 
hardware, media and purchased software. Both business and 
home application. Call toll free today for more information or 
immediate protection. Columbia National General Agency, 88 E. 

Broad. Columbus. Ohio 43215. (In Ohio call 1-869-848-2112) 

1-800-84X0598 
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(redimensionable during run time)? 
They are convenient, but they're 
somewhat against the spirit of the 
language. The lack of redimen- 
sionable arrays has annoyed me from 
the time I first began to study Pascal. 

9. We definitely need standards for 
separate compilation and for "in- 
clude" statements. Using pseudocom- 
ments, such as { $I + } and the like, is 
currently done in most microcom- 
puter Pascal implementations, and 
although a bit ugly, is acceptable; 
what's needed is a standard way of 
implementation. 

10. The ISO Standard Pascal per- 
mits files almost anywhere. They are 
particularly necessary in records. Of 
the microcomputer implementations, 
Pascal MT+ allows files in records, 
while most, including UCSD Pascal, 
don't. It's important to have files in 
records, because it makes disk opera- 
tions so much easier. 

11. Constant definitions ought to 
permit elementary arithmetic. Com- 
plex arithmetic in the CONST 
declarations shouldn't be allowed, 
but foo = 5; foobar = foo + 3; 
definitely ought to be permitted. You 
certainly should be able to say 
bell = chr(7). 

12. Pascal should permit you to 
read and write enumeration types. 
That is: 

TYPE 
day = (monday, tuesday, 

wednesday, thurs- 
day, friday, satur- 
day, Sunday); 

VAR 
today : day 

and later in the program, the opera- 
tion 

today : = tuesday; 
write(today); 

will fail. This is monstrously inconve- 
nient, requiring you to have an array 
of day names (which you can name 
dayname), and then write 
dayname[ord(today)], which is 
awkward at best. 

13. There ought to be ways for a 
programmer to set up a stack and get 
at it. This needs thought lest it make 
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programs too obscure. 
14. We need a way to put variables 

in a specific place in memory and to 
reserve blocks of memory. This will 
of course be machine -dependent, but 
it's very desirable, especially if you 
have memory- mapped video. 

There are probably other desirable 
Pascal extensions. The criteria are 
that they stay within the spirit of the 
language, that they be easy to use, 
and that they don't make the pro- 
grams unreadable. They should also 
be reasonably easy to implement. 

The above have received wide- 
spread agreement among those I've 
spoken with, including compiler 
writers. Other candidate extensions, 
particularly some that would make 
Pascal more suitable to use for 
writing operating- systems programs, 
are likely to be more controversial 
and will need considerable thought. 
Some of those will be detailed next 
month. The idea is to get an agenda 
for the meeting at the West Coast 
Faire. 

Wescon and Mini /Micro 
Wescon, September 14 -16, filled 

the Anaheim Convention Center with 
more than 70,000 attendees. The 
Mini /Micro conference was held at 
the same time in the Disneyland 
Hotel. It attracted better than 10,000, 
plus a large number of Wescon 
attendees. 

Wescon features high -technology 
components; I didn't spend much 
time there, although if I were trying 
to predict the future of the microcom- 
puter world, I might have gotten 
some insights. I suppose the equip- 
ment on display will be in next year's 
systems, and I expect Ciarcia would 
have been fascinated. 

I spent what little time I had at 
Mini /Micro, where several systems 
stood out. For me, the hit of the show 
was the new Heath /Zenith Z -100 
computer. Readers may recall that 
I'm not much enamored of the IBM 
Personal Computer (incidentally, 
IBM wasn't at Mini /Micro). I don't 
like the Personal Computer because 
the bus isn't standard and the 
keyboard is badly designed. 

Comes now Heath /Zenith: its 
product is what amounts to the Per- 
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sonal Computer on a six-slot (five 
slots free in the 128 /192K -byte 
system) S -100 bus and with a good 
keyboard. The Z -100 is a dual - 
processor 8085/8088 system. It has 
both black- and -white and color 
display drivers (no monitor) built in 
as standard features; all this for 
slightly more than $4000. You have 
to buy your own monitor, from a 
$150 green- and -black to about $800 
for color. 

The keyboard is very nice: an IBM 
Selectric layout with enough extra 
keys to make the full ASCII 
(American National Standard Code 
for Information Interchange) character 
set, plus Control and Escape keys and 
programmable Function keys. All keys 
have automatic repeat but with a 
twist: a "hyperspace" key makes auto - 
repeat really fast. 

There's more. The Z -100 comes 
with dual 51/4 -inch disks that read 
and write IBM Personal Computer 
format (as does my Compupro); the 
Z -100's disk controller will also talk 
to 8 -inch disks, meaning that all you 
need do is connect 8 -inch drives with 
a standard cable and you have both 
disk -drive sizes up and running, and 
you can copy files from one to the 
other using PIP. 

There's not a lot new in the Z -100; 
but it's an excellent implementation 
of what it is. (Bill Godbout was 
overheard to mutter that the Z -100 is 

one of the nicest machines his Com- 
pupro team ever designed.) 

Heath will sell you both CP /M -86 
and MS -DOS in a package with some 
other programs for about $500. It 
also gives you extensive documenta- 
tion about the machine. I'll have 
more to say on the system next 
month; I'm strongly thinking of get- 
ting one, and we're talking to Steve 
Calkins of the Central Los Angeles 
Heath Electronic Center. The only 
negative feature I noticed was that 
there's no detachable keyboard; that 
is, the monitor is separate, but the 
machine itself has the keyboard built 
onto the main computer. In profile, it 
reminds me a bit of the old Sol com- 
puters. That can make for mild space 
allocation problems, especially here 
in Chaos Manor where we're up to 
our clavicles in computers. 

I also saw the new DEC Rainbow 
Personal Computer. Like the IBM, 
the DEC keyboard has those extra 
keys between the Shift and the "Z" 
and "/7" keys. The DEC salesman 
said, "There's a standard about to be 
adopted, and we do try to be 
reasonably standard." This "stan- 
dard" comes from Europe. If it really 
took over here, every American 
touch -typist would have to learn all 
over again. I refuse. Fortunately, I 

suspect I can trust the marketplace to 
give me a "nonstandard" keyboard I 

can live with. 
The Rainbow has a lot of extra 

keys, but no Escape key; the salesman 
said this was to avoid intimidating 
secretaries. I find that attitude, com- 
bined with use of a non -American 
keyboard, rather interesting. 

I didn't get to spend a lot of time 
with the Rainbow. I'm sure there 
were a lot of things to like about it. 

Adelle Again 
One reason I went to the 

Mini /Micro show was that Greg 
Decoteau of CTI Data Systems had 
promised to fix Adelle, my Otrona 
Attache. She wasn't working because 
I'd foolishly exposed her to an inade- 
quate voltage converter in Rome. 

"Bring it to the show," he'd said. 
"I'll take care of it there." 

This didn't seem very reasonable, 
but it did promise to be interesting, so 
I brought the Attache to the show. 

Set the scene: a booth with about 
20 feet of frontage and 8 feet of depth. 
Several Attache computers, plus a 
Mannesmann Tally line printer, on 
display. Hundreds of people wander- 
ing past, looking over Greg's 
shoulder, asking questions. 

And in 16 minutes, 14 seconds, 
Greg took the Attache apart, discon- 
nected the power -supply unit, in- 
stalled a new power -supply module, 
reassembled the computer, and 
turned it on. It worked fine. And he 
did all that using a Phillips 
screwdriver from one of those 89 -cent 
tool sets. 

Incidentally, the Otrona still knew 
the time and date, which had been set 
back at Chaos Manor before I went to 
Italy. There's a battery backup for 
that part of the Attache, so loss of 
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power (or of the whole power supply) 
doesn't cause it to forget. 

The machine was under warranty, 
so any dealer was authorized to 
repair it. (CTI isn't actually a dealer, 
it's in charge of marketing the At- 
tache, and a number of other high - 
quality products, in Southern 
California; but in this case CTI acted 
as a dealer would.) The Attache is 

built in modules (it was quite in- 
teresting to see the innards); dealers 
have modules, and service consists of 
replacing modules until the machine 
works. The dealer doesn't have to 
know much about electronics -Greg 
Decoteau doesn't. He's a marketing 
man. 

The results are impressive. 
Now that I've got it running again, 

I've found more to like about the 
Otrona. The Valet alarm feature is 

very handy, the graphics are really 
lovely, and one of these days I'll find 
a use for the Greek -letter character set 
that's hidden in there underneath one 
of the nicest Roman -letter sets I've 
seen. 

There's even a calculator pad. If 

you hit Control -Shift Lock, the "U," 
"I," and "O" keys become number 
keys, while the "P" becomes a "plus," 
and other interesting transformations 
take place. You can get key tops that 
show this (although I don't have them 
yet). I suspect this is more a gimmick 
than a feature I'll use often, but it 

does make it very clear; the Otrona's 
keyboard can be completely repro- 
grammed. You could, I suppose, even 
introduce a Dvorak keyboard as an 
alternate feature. 

Of course, the Kaypro II comes 
with a full number pad as extra keys. 

Yeah, But You're Different .. . 

One chap at Mini /Micro said he 
reads my columns and likes them, but 
wonders if I don't get better service 
than the average customer. 

That may be; although I try to 
have my machines taken in by one of 
the boys, or a student, many of the 
dealers know my equipment, and I'd 
be naive if I didn't suspect that a 
BYTE columnist is likely to be given 

Beyond "Gödel, Escher, Bach" 
If you marveled at Gödel, Eschei Bach you're ready for 
LAWS OF THE GAME -the book that offers a challenging 
exploration of play as the expression of creativity in nature 
and culture. The authors analyze games ranging from chess 
and bridge to board games of their own devising, such as 
"Survival" and "Hypercycle," showing how games relate 
to physics, biology 
and sociology. They 
draw parallels with 
molecular genetics, 
generative grammar, 
and the music of Bach 
and Beethoven. And 
they conclude with an 
imaginary conversation 
on the role of play in 
art and truth. 
"Fascinating....Has the 
character of the deepest 
sort of discussion 
among brilliant friends." 
-New Yorker 

With 14 new games devised 
especially for this book 
In paperback. at bookstores now 

HARPER COLOPHON BO 

l 
LAWS OF THE 

HOW THE PRINCIPLES Of NATURE GOVERN CHANCE 

MANFRED RUTHILD 

EIGEN &WINKLER 

356 February 1983 © BYTE Publications Inc Circle 191 on Inquiry card. 

more attention than a walk- in. 
There's not much I can do about 

that. I have to report what happens to 
me, and I can't do much more than 
that. I don't have the resources to run 
undercover investigations. 

I do pay a lot of attention to de- 
tailed accounts of problems with soft- 
ware and equipment I've recommend- 
ed in this column. I can't be the 
microcomputer world's ombudsman, 
but I can sometimes be the next best 
thing because I do know a lot of peo- 
ple in the computer business, and if I 

forward a letter it will usually be 
read. More than that I can't do. 

Text Editors and Perfect Writing 
This started as a review of Perfect 

Writer, and ended up with a lot about 
editors in general. 

I've mentioned EMACS before. 
That's the text editor developed at 
MIT for use on its PDP -11s and other 
"big" machines. Many years ago, 
about the time Larry Niven and I got 
computers, we visited MIT and were 
given copies of the EMACS documen- 
tation. It included pages and pages of 
commands, so many that I was a bit 
intimidated. I showed it to my mad 
friend, who shuffled through it for a 
few moments and laid it aside 
without comment. 

"Not interested7" I prompted. 
'What's the point?" Mac Lean 

asked. "You won't get that running 
on our machines." 

That situation has changed. At 
least two EMACS -like editors are 
now available for microcomputers: 
MINCE (MINCE is not complete 
EMACS), which I reviewed last year, 
and Perfect Writer, which isn't com- 
plete EMACS either, but is a pretty 
healthy subset of it. 

What Took You So Long? 
I'm probably not the best person to 

evaluate text editors for several good 
reasons. First, I'm not really the 
typical user of editor programs. I use 
text editors for three purposes: 
writing programs, writing letters, and 
creative writing. I spend most of my 
time on the third task, and if a pro- 
gram doesn't work for that, I don't 
really care much about how good it is 

at writing letters. 
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For programming I use Word - 
master, and I've yet to see a better 
editor for that purpose. For letters I 

use whatever editor I use for creative 
writing, which may be a mistake, 
because my favorite editor isn't 
designed primarily for writing letters, 
and there may be some that are better 
for that purpose. (Tony says not so: 
that his latest version of WRITE will 
do the job beautifully.) 

But my major need is for a 
"creative writer's editor." Indeed, the 
reason I bought a computer in the 
first place was that I'd seen Electric 
Pencil in operation down at a corn - 
pany that then called itself Computer 
Power and Light (it's now known as 
COMPAL). When I saw Electric Pen- 
cil, it was love at first sight. Pencil 
was shot through with terrible prob- 
lems, but I didn't care. You can't 
imagine the joy I felt when I realized 
that I would never have to retype a 
whole page again! I could put up with 
all of Pencil's misfeatures (and plain 
bugs) forever just for that. 

When I introduced my collaborator 
Larry Niven to the joys of writing 
with computers, he felt the same way. 
What did we care if Pencil wasn't 
very well written? For us it worked. 

Fortunately, Mac Lean and Tony 
Pietsch weren't so easy to satisfy. 
They persuaded us to keep a log of 
things Pencil did that we didn't like 
and things we wished it would do that 
it didn't do. After about two years, 
Tony began writing a program that 
would take care of our problems, and 
in another year he had one he was 
willing to give us. That was WRITE 
0.3; I am now using WRITE 1.6, 
while Larry, more conservative than 
I, is still using WRITE 1.51 or 
thereabouts. Either beats the stew out 
of Electric Pencil, and for a number of 
reasons WRITE is, in my judgment, 
the best creative writer's editor in ex- 
istence -and that includes all 
machines, mainframes and minicom- 
puters as well as microcomputers. 

Just about a year ago, Tony was 
persuaded to market WRITE, and 
after he spoke to a number of com- 
panies, settled on Ashton -Tate. Now 
being published by Ashton -Tate is a 
big deal. It doesn't do things by 
halves. It doesn't release stuff that 
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isn't pretty solid, nor will it publish 
something that isn't expansible. It 
wants to compete with everyone. 

Ashton -Tate can probably do that, 
too; but in order to make WRITE 
compete with all the other editors, it 
had to have features that neither 
Larry nor I ever dreamed of. That has 
taken time. Lots of time, more time 
than I ever thought it could take. 
Eventually I got worried, because I've 
mentioned WRITE in these columns 
and I get lots of mail about it, and all 
I can say is real soon now, which isn't 
much of an answer. So I have tried to 
persuade Ashton -Tate to release an 
early version of WRITE, one not so 
studded with features but intended 
primarily for creative writers. I hope 
this will happen, and maybe by the 
time this is in galley I'll know when. 

What Do You Mean, 
Writer's Editor? 

For me, the primary requirement is 

that an editor must be transparent. 
When I'm writing I don't need distrac- 
tions. I don't want my editor telling 
me things I don't need or want to 
know. In fact, I don't want to see 
anything up on that screen except my 
text. In particular, I hate it when the 
editor natters at me. Wordstar, for 
example, wants to tell me the line and 
column number every time I press a 
key. Why, I don't know. It isn't infor- 
mation I often need, and surely if I do 
need it I can ask for ail. 

Next, I want the editor to be like an 
"electric pencil "; that is, I want to be 
able to move the cursor rapidly 
across the page and write over the 
wrong words, insert new words, 
move stuff around, exactly as I did 
when I used a red pencil on my paper 
typescripts. (Then I had to retype the 
page. Ugh.) And I want to do all this 
without thinking about it. 

That means I want cursor -oriented 
commands. When I'm editing on 
paper, I don't move the pencil for- 
ward by sentences, I just move it. 
And I particularly don't want to have 
to remember a huge slew of com- 
mands in order to get my work done. 
It's nice to have a lot of special 
features, but I want the simple, easy - 
to- remember commands reserved for 
the stuff I do all the time. 

Of course, I've described the 
"philosophy" of Electric Pencil and 
WRITE, which works like Pencil with 
the bugs removed. 

There are, however, different 
views of what makes a perfect editor. 

Perfect Writer 
At long last, then, we can look at 

Perfect Writer. 
Perfect Writer has many of the 

strengths and weaknesses of its parent 
EMACS. However, one of EMACS' 
strengths is not present: EMACS has 
online HELP features. If you're fairly 
sure there's a command that will do 
what you want, you can always ask, 
and generally EMACS will tell you. 
Alas, that's not present in Perfect 
Writer. I'm not sure why. WRITE has 
extensive HELP features. 

Perfect Writer has cured one of 
EMACS' problems. At least in early 
versions of EMACS, the carriage 
return and linefeed that together 
make a NEWLINE character in the 
ASCII character set were treated as 
two different characters; and since 
commands in EMACS and Perfect 
Writer are character -oriented rather 
than position- oriented, the Control -f 
(move cursor forward one character) 
command did strange things at line 
ends, as did backspace. Perfect 
Writer doesn't have that problem, 
and the cursor moves at line ends ex- 
actly as it does anywhere else. 

However, Perfect Writer retains all 
those character -oriented commands. 
You move forward or backward by 
lines, and because you must explicitly 
reformat your text (Perfect Writer, 
EMACS, and Wordstar are alike, and 
unlike Pencil and WRITE, in this 
regard), if you've made insertions, 
deletions, and changes in a line of 
text, what Perfect Writer thinks is a 
line can surprise the heck out of you. 
I have no doubt you can get used to 
it, but I'm not keen to. 

One other thing I don't like about 
Perfect Writer is that it uses the kill 
buffer to move text. That is, 
whenever you delete anything larger 
than a single character, Perfect Writer 
stores that in a last -in /first -out stack, 
and the command Control -y (for 
yank) will get it back out for you. 
This makes undo or unkill easy in 
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Nobody offers you a wider variety 
of computer printers and printer 
experience than Facit /Dataroyal ... 
all the way from low cost ($695 list) 
matrix printers, to sophisticated 
graphics and color matrix printers, to 
models that print variable size charac- 
ters and bar codes, to "daisy wheels" 
and a multimode near letter -quality 
printer. Industry standard parallel and 
RS232C serial interfaces are available 
in all printers. 

Our products are built to perform 
day after day in the most rugged 

environments. We achieve that kind 
of reliability by incorporating modern, 
trouble -free LSI circuitry, and fewer 
moving mechanical parts along with 
a high level of quality control. 

Hundreds of computer systems 
manufacturers choose Facit /Dataroyal 
products with confidence, as do 
a great number of Fortune 500 
companies who use Facit /Dataroyal 
peripherals with their systems. 

If you want a trouble -free printer, 
contact your local computer 

printer dealer or Facit /Dataroyal, 
235 Main Dunstable Road, P.O. Box 828, 
Nashua, NH 03061, (603) 883 -4157. 

Printers, printers, and vOle 

PAC IT 
DATAR OVAL 

Circle 140 on inquiry card. 
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both EMACS and Perfect Writer, so 
that if you've accidentally deleted 
something it's no problem; a feature 
we don't have in present versions of 
WRITE, and one I've sometimes 
wished I had. 

I don't wish for unkill enough to 
pay the price, though: which is that 
you can't easily move text about, 
because the buffer is often jammed 
with "killed" text that refuses to stay 
dead. This, however, is a personal 
preference, and I understand that a 

lot of people like using the kill buffer 
as a text mover. 

The final blow, though, is that 
Perfect Writer natters at me worse 
than Wordstar. Now it may be a 

function of my Televideo 950 ter- 
minal, but I don't think so. Perfect 
Writer keeps track of all kinds of 
stuff, and every time you give it a 

command, before it goes off to ex- 
ecute it, it has to tell you down on a 

status line what it's about to do; it 

also tells you what percent of your 
text is below the cursor, and it up- 
dates that with every keystroke so 

that it flickers like a madman's 
dreams. 

That cursor jumps around like a 
kangaroo, more than enough to 
discourage any signs of creativity in 
me. Of course, I'm always looking for 
a good excuse not to write; like most 
professional writers, I hate writing. (I 

love to have written, but that's a dif- 
ferent matter entirely.) But I tell you, 
that jumping cursor is enough to 
drive me stark, staring mad. 

It gets worse, too. Perfect Writer, 
like EMACS, is normally in the Insert 
mode: when you type text in the mid- 
dle of a line, it moves everything to 
the right each time you type a letter, 
rather than overstriking the text. It 
says it has an "Overwrite" mode, 
which you can get to by going 
Control -x m and then writing the 
word overwrite. (In both WRITE and 
Electric Pencil, you simply toggle 
from Overstrike to Insert mode by 
doing Control -f; in WRITE, the cur- 
sor changes to show what mode 
you're in.) 

Perfect Writer not only makes it 

darned hard to get from Overwrite to 
Insert mode -and I tend to use Over- 
write a lot because it's very conve- 
nient for touch -typists -but in fact 
the Overwrite mode doesn't even 
work. That is, I go Control -x m over- 
write and the display changes (Perfect 
Writer always tells you what mode 
you're in whether you want to know 
it or not; there's no way to suppress 
the annoying Mode Line and "Echo 
Line "); but although the display now 
tells me I'm in Overwrite mode, what 
happens next isn't very predictable. 
For one thing, backspace, which used 
to backspace, is now destructive, 
although there are places within the 
text where the destruction doesn't 
show up until later. 

I don't want my keys to change 
their functions. I like consistency. 

There are other problems. For in- 
stance, suppose you are in Insert 
(normal) mode, and you type a cou- 
ple of extra spaces. Those spaces are 
now in your text. You can't see them, 
but they're there. And if you 
backspace, the cursor jumps around 
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(Drive for Apple) 
Controller 79.00 
Franklin Ace 1000 999.00 

IBM Computer Interface 
AST -Combo Plus 64K 

64K of Ram; Par 8 Ser. Port, Clock w /Bat. Backup. 
Super Drive 8 Super Spooler software 

ONLY $359.00 

2,S 8" Siemans Disk Drive N 
Sate FDD 100 -8 :' 8 ,sa 

(Quantity pricing available) 

ONLY $239.00 
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Unlimited 
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Novation 0 -Cat 

5199 00 

8" Disk Drives 
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C. loth Prowriter Par. S 439.00 
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Okidata 84P 960.00 
Okidata 845 1025.00 
Tractor for 82A 49.00 
Tractor for Starwriter 199.00 
NEC 8023A 469.00 
Epson MX8OFT 479.00 
Epson MX100FT 689.00 

Monitors 
AMDEK Video 3006 514900 
AMDEK Color I 309.00 
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OVERBUILT 

Now you can afford to be 
choosy. With the Toshiba P1350 
dot matrix printer. Choose 
quality when you want it. 

Speed when you need it. At a 
price you'd expect to pay for 
just one or the other. 

For speed, choose the 
draft mode. 160 CPS. About a 

page a minute. For quality, 
choose the LetterPerfect mode. 
100 CPS. About twice as fast 
as a daisy wheel. Or choose 
the graphics mode at 192 CPS. 

The technological break- 
through that makes it possible: 
Toshiba's fine -wire, over- 
lapping, 24 -pin, impact print 
head. For incredibly high 
180 dots per inch density 
with a single pass. 

More choices: variable 
pitches of 12 CPI or 10 CPI. 

Three character fonts. Variable 
line spacing. Single sheet 
paper or continuous forms, 
from 5" to 15" wide, with up to 
four copies. Friction feed, pin 
feed tractor or Toshiba's ultra - 
reliable sheet feeder. And a 
choice of interfacing: parallel 
or serial. 

Toshiba P1350. It gives you 
the choices 
you want. 
The qual- 
ity you 
expect. 
The 
reliability 
you need. 

The precision you require. 
The low- maintenance long 
life you like. The price you 
love. With versatility and 

performance 
that's been 
proven in more 
than 7,000 
installations. 

When it 
comes to printers, you really 
have no choice. There's only 
the Toshiba P1350. Write for the 
details on everything it can do 
for you.Toshiba America, Inc., 
Information Systems Division, 
2441 Michelle Drive, Tustin, 
CA 92680. 
Better yet, call toll- free... now! 

GRAPHICS 

inn 

o 

1- 800 -648 -5000 
Ask for operator #198 
In Nevada, call (702) 329 -9411 
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IT'S FR 1 
Announcing the NEW, Spring 1983 Moore Computer Forms and Supplies Catalog 

Our new, 84 -page Spring Catalog features more 
than 800 quality, brand -name products -all guar- 
anteed to meet your 100% satisfaction or your 
money back 
For all your computer or word processor needs, 
a wide selection of magnetic media, disk stor- 
age, binders, ribbons and furniture 
Over 40 pages of multi -purpose computer forms 
and labels at low prices, including an ALL - 
NEW 34 -page section of imprinted forms 
Unmatched customer services, like fast order 

Now with a NEW 34 -page Processing, custom imprinting, emergency over- 
night delivery, plus exclusive toll -free Techni- 

computer forms section! cal Product Assistance 

Mail this coupon or call 
toll -free 
1- 800 -323 -6230 
(In 11110015, Cell (312) 459-0210) 

Ait 
MOORE 

Catalog Group 

MOORE 
BUSINESS 
CENTER 

A Division of Moore Business Forms 

PO. Box 20 
Wheeling, IL 60090 
Dept. 106311 

YES! Send me a FREE 84 -page, full -color 
copy of the Spring 1983 Moore Catalog 

YOUR NAME 
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CITY 

TITLE 

I I 

BUSINESS HONE 

STATE ZIP 

COMPUTER MAKE AND MODEL 

TYPE OF BUSINESS NO OF EMPLOYEES 
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with a funny monkey motion that 
won't go away until you've done a 
carriage return, or maybe killed to 
end of line (putting those superfluous 
backspace characters into the kill buf- 
fer, I suppose) . . . 

In other words, I don't much care 
for Perfect Writer, for the same 
reasons I didn't like MINCE and I 

don't like EMACS. Yet for many of 
the same reasons I don't like EMACS- 
type editors, there are those who very 
much do like them. Some people 
want character- and word -oriented 
commands, text movement by kill 
buffer, Insert as the normal mode, 
and all the rest. 

I don't like the editor because it's 
distracting. Perhaps I haven't given it 
a fair chance, but I don't think that's 
true. I've worked with it -and with 
EMACS- enough to have a pretty 
good feel for that kind of editor, and 
my conclusion is that I have to pay 
too much attention to the editor, so 
that I don't pay enough attention to 
my writing. I don't want to think 
about my editor and its features; I 

want to think about the sentences I'm 
writing. 

Those who'll use an editor primari- 
ly for programming, or for writing 
letters, might well have a different 
view. 

There are plenty of features to 
Perfect Writer. It has far more com- 
mands than I have with WRITE 
(more than I'd ever bother to learn). 
It has split- screen capability, whereby 
you can look at and edit more than 
one file at a time. 

It has very clear documentation. It 
took me almost no time to get Perfect 
Writer up and running on my system 
and get to editing a file. Now of 
course I know text editors in general, 
and I've used EMACS rather often, so 
perhaps that isn't surprising, but in 
fact the Perfect Writer documents are 
impressive. 

There's also a spelling program that 
comes as an option with Perfect 
Writer. I haven't tried it, but it looks 
clean and easy to learn and I'm sure 
it's efficient. The documents are clear- 
ly written. 

There are also lots of print- format 
features; I can't really compare them 
with WRITE (or any other editor) 
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Software Gourmet 
Guide & Cookbook 
Series for 6502, Z80, 
8080, and 6800 
Programmers 
Essential guides designed to 
take BASIC language program- 
mers into the realm of machine 
language programming. The 
complete chip instruction sets 
are clearly and carefully explain- 
ed. Descriptions of the fun- 
damental elements of each CPU, 
including the program counter, 
index registers, stack pointer, 
memory, and status flags stress 
the creative advantages and 
programming power of each 
chip. General purpose subrou- 
tines, conversion routines, 
input / output processing, 
and floating point routines are 
discussed in depth. 
06276, Z80 Software 

Gourmet Guide & 
Cookbook, $15.95 

6280, 8080 Software 
Gourmet Guide & 
Cookbook, $ 12.95 

06277, 6502 Software 
Gourmet Guide & 
Cookbook, $12.95 

06281, 6800 Software 
Gourmet Guide & 
Cookbook, $ 12.95 

6255 The 8086 / 8088 
Primer: An Introduction 
to Their Architecture, Sys- 
tem Design, and Program- 
ming, 2nd Ed. (Morse) Written 
by the man responsible for the 
design of the 8086 microproces- 
sor. Updated to provide novices 
and professionals alike with a 

thorough introduction to Intel's 
8086 and 8088 microproces- 
sors. $11.95 

5167 Z -80 and 8080 
Assembly Language 
Programming (Spracklen) 
Everything the applications pro- 
grammer needs to know for Z80 
and 8080 processors. Presents 
programming techniques with 
instructions. Exercises and 
answers included. $10.75 

.6275 Z80 Instruction 
Handbook (Wadsworth) 
Clearly explains the capabilities 
of the powerful Z80 instruction 
set. Serves as a practical refer- 
ence to industry standard mne- 
monics, machine code, and us- 
age for each type of instruction 
provided in the Zilog Z80 CPU. 
A useful guide to the novice, 
intermediate, or professional 
programmer. $5.95 

0758 Basic Micropro- 
cessors and the 6800 
(Bishop) Two books in one: a 

basic guide to microprocessors 
for the beginner, and a complete 
description of the M6800 system 
for the engineer. Problem sec- 
tion follows each chapter. 
$16.50 

Available at your local computer store or 

Order bey Phone 1 -800- 631 -0856 
operator Y 23, In NJ call 201 -843 -0550, ext. 382 

83 Programmer's 
ide to the 1802 (With 
Assembler for Your 

chine) (Swan) An assembly 
language primer that has an 
assembler! Teaches assembly 
language for the 1802 micro- 
processor. Coverage includes 
everything from the binary 
number system and the fun- 
damentals of machine language 
to the development of a working 
1802 assembler. Simply written, 
the text is intended for the 
beginner, but contains informa- 
tion that experts will appreciate. 
$8.75 

0897 The S -100 Bus 
Handbook (Bursky) Ex- 
clusively discusses 5 -100 bus 
computer systems and how they 
are organized. Covers computer 
fundamentals, basic elec- 
tronics, and the parts of the 
computer. Explains all the 
operating details of commonly 
available 5 -100 systems. Sche- 
matic drawings of all boards dis- 
cussed. Each of the major sys- 
tem boards is detailed as to how 
it operates and how it connects 
to the rest of the system. 
$17.50 
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Items Reviewed 
Attache Computer 
Otrona Corporation 
4755 Walnut St. 
Boulder, CO 80301 

(303) 444 -8100 

Heath /Zenith Z -100 Computer 
Heath Company 
Benton Harbor, MI 49022 
(616) 982 -3200 

Pascal Prime Project 
Alexander Pournelle 
c /o Workman & Associates 
112 Marion Ave. 
Pasadena, CA 91106 

Perfect Writer 
Perfect Software Inc. 
1400 Shattuck Ave. 
Berkeley, CA 94709 

(415) 644-3644 

$3995 

$4099 

If you are interested in 
this project, you can write 

to this address. 

$495 

because I don't use those much. Most 
of my printing is pretty standard - 
60- character lines, double- spaced, 
identifying header, and page number; 
hardly a proper test for a text format- 
ter's capabilities. From what I get out 
of reading the manuals, most of the 
text editors have some pretty fancy 
format capabilities. 

They tell me that a number of new 
computer- system manufacturers are 
considering Perfect Writer as the text 
editor to provide with their hard- 
ware. They could make a worse 
choice. 

The Things My Postman 
Brings Me . . . 

I mentioned last month my friend 
Max, who sent his CCS boards back 
to the factory only to be told that 
while the boards were in transit, CCS 
had changed its policy and no longer 
sends loaners. I've found out why: ac- 
cording to a source at CCS, it sold the 
loaner boards at a swap meet. 

CCS did fix Max's machine; but it 
wouldn't send his boards back to him 
until it had his payment for repairs in 
its office. (His machine had only about 
20 hours in operation, but because of 
all the delays in trying to get it run- 
ning, the warranty had expired.) Even- 
tually he got his boards, and the ma- 
chine works. 

Max isn't happy. He says, 'The 
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more I thought about it, the more I 

became sure that I should stand up 
for my rights as a consumer. I called 
CCS one more time and asked to 
speak with the president of the com- 
pany. According to the CCS recep- 
tionist, CCS has no president ..." 

When we got our CCS machines 
(for Alex and Dr. Possony), we dealt 
with systems consultant Colin Mick, 
whom I've mentioned before; and 
we've had no real problems. I know 
of many other CCS installations that 
run smoothly. Alas, though, Max's 
horror story is not the only one I've 
heard about what can happen if your 
CCS doesn't work. 

And now, finally, my hate mail, 
typified by letters from Cherry Davis 
of Chicago and Ward Harold of 
Pennsylvania. Why, they (and 
others) ask, do I not learn the "spirit" 
of Pascal? Don't I know that "a 
significant teaching of the structured - 
programming movement was that the 
programmer should not even try to 
compile a program until he has con- 
vinced himself that it is free of bugs "7 

Obviously, I have not "given Pascal 
much of a chance. If you are still 
making trivial errors ... you prob- 
ably have not spent enough time with 
the language to really be comfortable 
with it." 

Ms. Davis goes on to inform me 
that "you tend to confuse evaluation 

of a language with evaluation of an 
implementation of a language ... " 
She concludes that I ought to "turn 
over the project [Alex's Intro 
package] to someone who has enough 
experience in Pascal and with 
microcomputers to write a book from 
the ground up for teaching Pascal on 
microcomputers." 

Meanwhile, Mr. Harold tells me 
that I exaggerate when I say Pascal 
has obscure errors and faults, because 
"all possible errors for an ISO, or 
Jensen and Wirth, standard im- 
plementation of Pascal are listed in 
the Pascal User Manual and 
Report ..." 

Yeah. They sure are. Unfortunate- 
ly, there is no ISO, or Jensen and 
Wirth, implementation for micro- 
computers; furthermore, every com- 
piler I know of tends to have pet error 
messages for the cases when the com- 
piler was just plain confused; and 
often those messages have no rela- 
tionship at all to the real error. 

In fact, one of the most significant 
parts of my son Alex's Pascal Primer 
(down at UCSD it's becoming known 
as the survival kit) is that he goes 
through the error messages and 
shows examples of what might have 
caused them. Without that, I'd have 
given up on the language long ago. 

Davis and Harold want me to con- 
sider the language separately from the 
implementations -but I just can't do 
that. Despite a lot of flack to the con- 
trary, this is the User's Column. It has 
to be, because I'm no computer scien- 
tist. I use these machines, and I try to 
record my experiences; once in a 

while, those experiences may lead me 
to some theoretical insights, and they 
certainly tend to generate strong 
opinions; but there's no way I can 
evaluate Pascal -or any other lan- 
guage- separately from my ex- 
periences in trying to use it, which 
means I'm inevitably going to confuse 
the language with its implementation. 

However: for a User's Column, 
that's not a bug, it's a feature. I like 
little computers, I've been using them 
for a long time, and I like talking 
about what you can do with the little 
beasts. I leave computer theory to 
Edsger Dijkstra and others far more 
qualified than I am. 
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 Fria ruani 
Quality Discount specials 

GUARANTEED LOWEST PRICES! We will match any advertised price. Just show us the ad. 

APPLE 

HAYFS SMART MODEM 

DOW JONES ANALYZER 

Artsci 
Magic Window S79 

Magic Mailer 56 

Magic Words 56 

Magic Pack Combo (all above) 176 

Beagle Bros. 
Dos Boss 

Utility City 

Apple Mechanic 

Broderbund 
Apple Panic $25 

Choplitter 26 

Serpentine 26 

Charles Mann 
Basic Teacher 530 
Teacher Plus 32 

Medical II 879 

Denver Software 
Easy(Exec.Attc'g) (Special) $565 
Financial partner 219 

Pascal Tutor 108 

Pascal Programmer 108 

Howard Software 
Real Estate Analyzer S145 

Tax preparer '82 127 

Tax preparer state CA. NY /NJ /IL 60 

Krell Co. 
Logo $135 
Logo w/o Frills 89 

Micropro 
WordStar (Reg. CP /M) $195 
MailMergo 85 

CalcStar 145 

SpellStar 145 

SuperSort 120 

Data Pak (Special) 329 

Microsoft 
Basic Compiler $315 

Cobol -80 599 

Fortram -80 155 

Time Manager 125 

Omega 
locksmith S79 

Inspector 47 

Watson 44 

Games 
Hayden Sargon II S25 

Inlocom Zork I. It or III 32 

Infocom Deadline 42 

L & S Crossword Magic. 38 

Sirtech Wizardry 39 

Sirtech Night of Diamonds 29 

Misc. 
ISM Mathemagic $80 

ISA Spellguard 199 

UK Edit 6502 82 

On -Line Screen Writer II 95 

Grandon A -stat 79 140 

STC Mailing list 48 

Stoneware DB Master 179 

Visicorp Visicalc 3.3 185 

Visicorp Visischedule 235 

Visicorp Adv. Visicalc (Áp.111) 320 

Visicorp Viaipack 499 

reg. 629 NOW 

499 

PFS: Filing Report or Graph 

Muse Software 
Super Teat II 

Address book 
Form letter 
Data Plot 

Peachtree 
Series 40 

G /L. A /R, A/P ea. 

Inventory. Payroll ea. 

'G /L + A/R + A/P (Special) 

S22 Series 9 

25 Peachcalc 

25 Telecommunications 

Silicon Valley 
WORDHANDLER 

Sensible Speller 

88 Digital Research 
Pascal MT + 

S125 MAC 

43 SID (8080 Debugger) 

87 ZSID (Z80 Debugger) 

52 CP/M 2.2 
C Basic 2 

PL /1 -80 

5399 MiSC. 
399 Oasis "The Word Plus' 

397 Micro Ap Selector V 

Lifeboat T /Maker II 

279 Epic Supervyz 
279 The Boss Financial Acctg. 

The Boss Payroll System 
The Boss Time Billing 
Fox and Geller Ouick Screen 

Games 
Infocom Zork I. II or Ill 

Deadline 
Yahoo Catchum 
Adventure Ie1 -12) 

(Special) 5149 
99 

CP/M 
Mark of Unicorn 
Final Word 

MicroPro 
WordStar (Special) $250 
MallMerge 95 

CalcStar 199 

SpellStar 160 

SuperSort I 170 

Data pack (3 in One) 395 

Microsoft 
Basic 80 

Basic Compiler 
Fortran 80 

Cobol 80 
Macro 80 

Peachtree 
General Ledger 

Accounts Receivables 
Accounts Payables 

Inventory 
Payroll 
Property Management 

CPA Client Write -up 
Series 8 Module 

Peachpak 4 (G /L. A /R, AP) 
Peachteot .... 

5250 

5285 
325 

345 
570 
140 

$399 
399 

399 

399 
399 

799 
799 

485 

(Special) 397 

350 

Star Computer System 
G/L A /R, A/P or Pay $350 
Legal Times Billing 845 
Property Management 845 

Sorcim 
Supercalc $225 
Trans 86 .. 115 

Act 155 

Supersoft 
Diagnostic I 548 

Diagnostic II 83 

Disk Doctor 84 

Fortran 299 

C Compiler 175 

Ashton - Tate 
D Base II S485 

Byrom Software 
BSTAM S160 

BSTMS 160 

CP Aide 
Please Call 

And Many More 

Applescope )your Apple as an 

$389 Oscilloscope) 595 

85 Video Enhancer I. 149 

65 K á D Enhancer 115 

go Dan Paymar Lower UN 27 

149 ALS Smarterm 379 

97 ALS 2 -card ..... 269 

449 Percom Doubler II ... 167 

Bit 3 Full VAw BO (A7800) 299 
Bit 3 32K Memory (AT400 /800) 159 

5120 BYAD DS- 1164K. Z80. CPM 
395 tor IBM PC) 599 
225 Datamac 64K (IBM PC) 399 
115 Vide: Micromodem Chip 25 

1800 )(rides Baby Blue (I8M PC) 495 
750 Ouadram Deluxe Board (IBM PC) 445 

1090 Quadrant 128K Ram (IBM PC) 495 
129 Microfazer 8K Printer Buffer 135 

Versacard 160 

Bit 3 Dual Comm -plus (Apple 11) 209 

16K RAM WIZARD 16 (Apple II) Special) 79 

Echo II Speech Synthesizer 159 

Symtec Light Pen (IBM PC) 140 

Symtec Light Pen (APII /111) 200 

532 

50 

32 

99 

IBM PC 

Micropro WordStar 
Micropro MailMerge 
IUS EasiWriter 11 

IUS EasiSpeller 
Microstutl Crosstalk 
Alpha DataBase Manager 
Alpha Mailing List 
Compuview Vedrt 

Compuview CP /M 86 

Data Most Write-on 
Woolf Move It 

ISA Spellguard 
Easy (Exec. Acctg. Sys.) 
Easy Planner 
Ashton -Tate D Base II 

Lifetree Volkswriter ... . 

Peachtree Accounting Module 
Special Peachpak (GL. AR á AP) 

Ecosoft Microslat 
Supersoft Optimizer 
Northwest Statpak 
Northwest The Final Word 

(Special) 5250 
95 

299 

149 

129 

170 

85 

165 

295 
110 
125 
247 
625 
145 
485 
175 
399 
399 
257 
160 

397 

250 

Games 
Last Colony 
Temple of Apshai 

Galaxy 
Midway Campaign 
Championship Blackjack 
Frogger 
The Warp Factor 

Commodore 64 Software 

S25 

33 

22 

20 

34 

30 

35 

Scali 

Accessories/ 
Hardware 

Boaras 
Co Processors 88 card (Ap. II) 

Softcard (ZBO CP /M Ap. II) 
CPS Multifunction 
Mountain A/D + D/A 
CCS 12K ROM /PROM 
CCS A/D Converter 
CCS Serial Asynch 

S795 

245 
178 

289 

89 

98 

129 

Computers 
Commodore /Atari /NEC /Xerox 

Call for Price Information 

Monitors 
Amdek Video 300 5160 
Amdek RGB Color 699 

NEC 12' Hires Green 159 

Sanyo 12" Hires Green 199 

TECO TM - 12 GX Green 147 

TECO RGB 13" 525 

USI Hi -RLS 12" Amber 199 

Zenith ZVM 12" Green 115 

Modems 
Novation Apple -Cat II $299 
Novation 212 Auto Ca' 585 

Hayes Smartmodem 225 
Hayes Smart Modem 1200 520 
Micromodem II 319 

Hayes Chronograph 199 

Printers 
Andes 9500 Series $1,580 
Epson SCall 

C itoh Starwriter 1450 

C. itoh ProwrHer 499 

Diablo 630 2,200 
NEC 3530 1.890 
NEC 8023A 525 

Okidata Microline 82A 460 

Okidata Microline 83A 685 
Prism 80 )w/ 4 options) Inc color 1.399 
Prism 132 (w/ 4 options) 1,547 

Smith- Corona TP -1 . 675 

Disk Drives 
RANA ELITE I (Ar-ti) (Special) S325 

RANA ELITE II S Call 

RANA ELITE III S Call 

Rana Controller (Ap. II) 90 

Micro Sci A35 (Ap. II) 399 

Micro Sci A40 (Ap Il) 385 

Micro Sci A70 540 

Micro Sci Controller (Ap. II) 90 

TANDON TM- 100 -1(IBM PC) 215 

TANDON TM- 100 -2(IBM PC) 274 

And Many More 

ORDER TOLL FREE - Outside WI - 1- 800 -826 -1589 

Please: Wisconsin residents - add 5% sales tax 
Add $3.50 for shipping per software and small 
items. Call regarding others. 
Foreign - add 15% handling & shipping for 
small items & software. 

Oryx Software 205 Scott St. 

Circle 313 on Inquiry card. 

We welcome: Visa, Mastercharge - (Add 4%) 
Checks (Allow 1 -2 weeks for clearing) 
COD (Add $1.50 per shipment) 

For technical information & in Wisconsin: 715.848 -2322 
Store prices differ from mail order. 

P.O. Box 1961 Wausau, WI 54401 
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So tware Review 

LDOS Utilities 
Expand the capabilities 

of this popular disk operating system. 

In this article, I'll review six utility 
programs that were designed specifi- 
cally to run under LDOS (Logical 
Systems' disk operating system). 
FED, Filter Disk, Partitioned Data 
Sets, I/O Monitor, Memdisk, and 
Discater all enhance LDOS sig- 
nificantly, making it by far the best - 
supported DOS for the TRS -80 
Models I and III. This is in part 
because the original authors of LDOS 
wrote most of the programs (FED, 
Filter Disk, and Partitioned Data 
Sets). 

FED 
FED (File Editor from Logical Sys- 

tems Inc.) is a general -purpose file - 
oriented disk editor, which does not 
manipulate the disk at a sector or 
track level but rather at the file level. 
FED enables the advanced program- 
mer to deal with disk files directly as 

About the Author 
Tim Daneliuk is an electrical engineer in- 

volved in research and product development 
for the medical electronics industry. T & R 

Communications Associates is a company he 
founded to provide technical writing and con- 
sulting services for the electronics industry. 
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Tim Daneliuk 
T & R Communications Associates 

4927 North Rockwell St. 
Chicago, IL 60625 

they reside on the disk. 
On entering the FED environment, 

you can choose between seeing a full - 
sector (256 -byte) or a half- sector 
(128 -byte) display. Either display is 
available at any time, but I prefer the 
half- sector display because it is more 

Each utility 
program helps 

make LDOS the 
best -supported 

DOS for the TRS -80. 

readable. These displays show each 
byte in a selected record of the disk 
file in both hexadecimal and ASCII 
(American Standard Code for Inf or- 
mation Interchange). The displays in- 
clude such information as the record 
number of the file being examined 
and the relative byte position within 
the file at which the cursor is point- 
ing. The current command and any 
related information such as search 
strings are also displayed. 

Once you have named the file to be 
edited and selected the display mode, 
you will have available a variety of 

commands. FED offers a full comple- 
ment of record position controls. You 
may move forward or backward one 
record, set the display to the begin- 
ning or end of a file, or go to a 
specific record number within the file. 
Once the record has been found, you 
can position the cursor over the 
specific byte and modify it by typing 
over the existing value with either 
hexadecimal or ASCII data. You can 
also have the program search for a 
specific hexadecimal or ASCII string, 
thereby enabling you to find one or 
more occurrences of a particular 
string in the file. 

FED also has provision for explicit- 
ly dealing with the load module for- 
mat found in LDOS -executable 
( /CMD) files. You may locate and 
calculate a hexadecimal load address 
and go to the next load block in a file. 
You can also convert a user -specified 
word in the file to its binary represen- 
tation. Finally, FED has several 
printer -related commands: an entire 
file may be dumped to the printer, a 
top -of -form command may be sent to 
the printer, or just the contents of the 
screen edit buffer may be sent to the 
printer. 
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At a Glance 
Name 
FED 

Type 
General -purpose file- oriented editor 

Manufacturer 
Logical Systems Inc. 
11520 North Port Washington Rd. 
Mequon, WI 53092 
(414) 241 -3066 

Price 
S40 

Format 
5'A -inch floppy disk 

Language 
Z80 machine language 

Computer 
TRS -80 Models I or Ill running under LDOS 

Audience 
LDOS owners 

FED will be popular with the as- 
sembly- language programmer who 
wishes to make minor modifications 
to an assembled file. FED is efficient 
and user -friendly. 

Filter Disk 
Though LDOS comes with several 

useful I/O (input /output) path filters, 
these do not even begin to fully ex- 
ploit LDOS. The Filter Disk package 
(from Logical Systems Inc.) provides 
you with 14 filters and, as an added 
bonus, assembly -language source 
code. 

The most impressive filter is 
XLATE /FLT, which is a complete 
translation filter system and can be 
used for both input and output filter- 
ing. With XLATE, you can translate 
any or all of the ASCII characters to 
any other code by building a transla- 
tion table using either the LDOS 
BUILD command or a word pro- 
cessor capable of generating ASCII 
files. You can enter the translation 
table values as hexadecimal numbers 
(e.g., 1F =2D) or as literal characters 
(e.g., W =r). You can also specify 
whether the translation in the I/O 
path is to take place during output, 
input, or both. You could, for exam- 
ple, write a translation filter that con- 

verts the ASCII character set to the 
BCD (binary-coded decimal) codes 
used in an IBM Selectric typewriter. 

Logical Systems included two 
tables with this filter. One performs 
a translation from ASCII to the 
EBCDIC (extended binary -coded 
decimal interchange code) used in 
many mainframe computers. You 
might use this filter on the com- 
munications line to enable a TRS -80 
using the LDOS LCOMM com- 
munications program to access a 
mainframe computer. The second 
translation table implements the 
Dvorak keyboard on the TRS -80 in- 
stead of the common QWERTY. 

Several filters are included that are 
useful for printing or listing data and 
programs. LISTBAS /FLT formats a 
BASIC program, so that each state- 
ment within a multistatement line is 
indented and listed separately. This 
will give you a better idea of program 
structure. STRIP? /FLT removes the 
high bit from each character, a fea- 
ture that is useful in listing files 
created by some editors that use the 
high bit for control information. This 
changes all characters outside the 
normal ASCII range into ASCII char- 
acters. STRIPCNT /FLT removes all 
control characters in an I/O path. 
One application of STRIPCNT /FLT 
is in listing word -processor files on 
the video screen. By eliminating the 
control characters, the program 
makes the file more readable. 

With TITLE /FLT you can place a 
title at the top of each page in a 
printed program listing. You may op- 
tionally have a time and date ap- 
pended to the title. You can convert 
all lowercase characters to uppercase 
and vice versa with UPPER /FLT and 
LOWER /FLT. You could convert up- 
percase text files to lowercase and use 
a word -processor program to manu- 
ally capitalize the beginning of sen- 
tences, proper nouns, etc. SLASHO/ 
FLT will be popular with owners of 
daisy -wheel printers because it issues 
a backspace and slash (/) after every 
zero character to distinguish it from 
the letter O. Daisy -wheel users will 
also find PAGEPAWS /FLT useful; it 
causes the printer to pause at the end 
of each printed page to allow a new 
sheet of paper to be inserted. Though 

At a Glance 

Name 
Filter Disk 

Type 
A set of 14 I/O software filters to supple- 
ment those included with LDOS 

Manufacturer 
Logical Systems Inc. 
11520 North Port Washington Rd. 

Mequon, WI 53092 
(414) 241 -3066 

Price 
S60 

Format 
51/4-inch floppy disk 

Language 
Z80 machine language (source code 
included) 

Computer 
TRS -80 Models I and III running under 
LDOS 

Audience 
LDOS owners 

incorporated in the printer filter pro- 
vided with LDOS, a separate linefeed 
filter, LINEFEED /FLT, is also in- 
cluded on the filter disk to add or 
remove a linefeed after a carriage 
return. The filter on the disk occupies 
less memory, an advantage for those 
who do not need all the features the 
printer filter offers. 

The remaining four filters serve a 
variety of purposes. MONITOR /FLT 
will change every control character in 
its I/O path to an alphanumeric sym- 
bol, and every character above hexa- 
decimal 7F to an up -arrow (or left - 
bracket on some printers) character. 
MONITOR /FLT is similar to 
STRIPCNT /FLT except that 
MONITOR /FLT indicates which 
control characters are being sent to a 
particular device. The TRAP /FLT 
filter can prevent any one character 
from being sent through an I/O path. 
You might use this filter while listing 
disk files to trap a character that 
causes a dot -matrix printer to change 
the font sizes. Similarly, 
REMOVE /CMD will remove all oc- 
currences of a particular byte in a 
disk file. Finally, the keyboard filter 
CALC /FLT will do hexadecimal/ 
decimal /binary conversion and hexa- 
decimal arithmetic while you are us- 
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At a Glance 

Name 
Partitioned Data Sets 

Type 
A file -management system that 
reduces the amount of disk space 
required for storage 

Manufacturer 
Misosys 
POB 4848 
Alexandria, VA 22303-0848 
(703) 960 -2998 

Price 
540 plus shipping 

Format 
51 -inch floppy disk 

Language 
Z80 machine language 

Computer 
TRS -80 Models I and III running 
under LDOS 

Audience 
LDOS owners 

ing another program. I incorporated 
this filter into my normal LDOS 
operation and find it particularly 
useful when writing assembly -lan- 
guage programs. It permits me to do 
the necessary base conversions and 
arithmetic right from the editor -as- 
sembler environment! 

It is no great surprise that the Filter 
Disk is an excellent piece of software 
since it comes from the manufacturer 
of LDOS. The documentation is 
thorough, and the filters very usable. 

Partitioned Data Sets 
Partitioned Data Sets (PDS, from 

Misosys) is an interesting add -on file - 
management package for LDOS. The 
basic idea for PDS comes from mini- 
computer operating systems in which 
many small programs or data files are 
stored together in one disk file. The 
entire file is called a library, and each 
program or data set in the library is 
called a member. If each member 
were saved as a separate file, a lot of 
disk space would be wasted because 
the DOS has a minimum file size of 1 

granule (1.25K bytes on a Model I 

and 1.5K bytes on a Model III). By 
combining small programs into one 
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library, you can conserve disk space. 
With the implementation of PDS in 

LDOS systems, two types of files can 
be library members: executable 
( /CMD) or data files. The type of ex- 
ecutable file PDS will accept is 
limited, however. First, a /CMD file 
must be in the proper LDOS load 
module format. If it is not, PDS will 
store it as usual, but when you try to 
execute that member, PDS will think 
it's a data file and generate the error 
message Load Module Format Error. 
The PDS manual mentions this prob- 
lem but does not go into any real 
depth on fixing it. For this reason, 
PDS really should be regarded as a 
program for the more sophisticated 
user. 

Another limitation of PDS is that 
LDOS filter programs that are stored 
in a library cannot be used. They 
must be copied from the PDS to a 
regular stand -alone filter file in order 
to be used in a FILTER command line. 
Similarly, data files are accessible 
only after they have been copied from 
the PDS into a standard LDOS data 
file. 

PDS offers a great 
deal of versatility 

not normally 
found in 

microcomputer 
file management. 

Despite these limitations, PDS is a 
very useful program. Its three main 
functions are to permit available disk 
space to be used more efficiently by 
combining files into a library, to 
simplify the process of making ar- 
chival backups of crucial data, and to 
simplify and unclutter the disk direc- 
tory by having files that are related 
stored in one PDS library. For exam- 
ple, I created a PDS library that con- 
tains my assembly- language develop- 
ment tools: an editor -assembler and 
two disassembler programs. They are 
all accessible to me as usual (all are 
/CMD -type files), and by putting 
them into one library, I freed up 1.5K 
bytes of disk space! 

At a Glance 

Name 
I/O Monitor 

Type 
A program designed to intercept disk error 
messages and allow user -selected recovery 
options 

Manufacturer 
Logical Systems Inc. 
11520 North Port Washington Rd. 

Mequon, WI 53092 
(414) 241 -3066 

Price 
525 

Format 
5% -inch floppy disk 

Language 
Z80 machine language 

Computer 
TRS-80 Models I and Ill running under 
LDOS 

Audience 
LDOS owners 

The PDS program is itself a parti- 
tioned data set with eight members, 
which constitute the necessary pro- 
grams to create and maintain PDS 
structures under LDOS. The BUILD 
command is used to create new parti- 
tioned data sets. Once this is done, 
members are added using the 
APPEND command. It is possible to 
determine what files are in the PDS 
and whether they are data or /CMD 
by using the DIR command. The 
LIST command enables you to list 
any individual member in a PDS 
library in either hexadecimal or 
ASCII. The KILL command leaves 
the member in the PDS but makes it 
unavailable for access. The COPY 
command transfers a PDS member to 
a regular LDOS /CMD or data file. 
The RESTORE command is used with 
files that have been killed to make 
them available again, while PURGE is 
used to actually remove killed 
members and reclaim the disk space. 

PDS offers a great deal of versatili- 
ty not normally found in microcom- 
puter file management. The thorough 
documentation and features of PDS 
make it useful for most intermediate 
and advanced TRS -80 programmers. 
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At a Glance 

Name 
Memdisk 

Type 
Creates a pseudodisk in memory that can 
be used like a physical floppy -disk drive 

Manufacturer 
Logical Systems Inc. 
11520 North Port Washington Rd. 

Mequon, WI 53092 
(414) 241 -3066 

Price 
539 

Format 
5'A -inch floppy disk 

Language 
Z80 machine language 

Computer 
TRS -80 Models I and Ill running under 
LDOS 

Audience 
LOOS nwnerc 

I/O Monitor 
This program (from Logical 

Systems Inc.) is an error monitor 
designed to intercept errors generated 
during disk read or write operations. 
Normally when these kinds of errors 
occur, the screen displays an LDOS 
error message, and the program cur- 
rently running aborts. With I/O 
Monitor installed, the error is in- 
tercepted, and you are notified as 
usual. Then you are given four 
choices: abort the program, continue 
the program, ignore the error, or 
retry the disk operation that forced 
the error. In this way, you have some 
chance of recovering from the error, 
or at least minimizing the damage 
done. 

This program will find particular 
favor with owners of the TRS -80 
Model I expansion interface. The disk 
controller is notorious for I/O errors, 
and I/O Monitor will make handling 
these errors much simpler and effi- 
cient. 

Memdisk 
The program 

Logical Systems 
pseudodisk drive 

Memdisk (from 
Inc.) sets up a 

in the TRS -80 

memory. That part of memory is then 
treated like a physical floppy -disk 
drive, and the normal LDOS library 
commands can be used to access the 
"memdisk." This capability offers 
two advantages: first, it provides an 
extra disk drive to back up and copy 
files from one nonsystem disk to 
another. Second, because the mem- 
disk is in memory, disk accesses to 
this drive are very . fast. Consequent- 
ly, certain kinds of programs can be 
substantially speeded up by putting 
their files on a memdisk. An ISAM 
(indexed sequential- access method) 
sorting routine could be made faster 
by putting its index file on a memdisk 
where it could be sorted much more 
rapidly. 

When the Memdisk program is first 
enabled, you may specify how many 
sectors per granule to use and how 
many RAM (random- access read/ 
write memory) "tracks" this memdisk 
is to have. If insufficient memory is 

available for the desired memdisk 
configuration, an error message ap- 
pears, and the procedure is aborted. 
Otherwise, the memory to be used for 

I use Memdisk 
to simplify the 

day -to-day DOS 
"housekeeping" 

chores. 

the memdisk is verified with a short 
memory- checking utility, and control 
is returned to LDOS when this is 
finished. Thereafter, the memdisk ap- 
pears to the system as a normal disk 
drive. The memdisk may be disabled 
at any time so that the memory it uses 
is returned to the system for general 
DOS use. 

I use this program regularly to 
simplify the day -to -day DOS "house- 
keeping" chores. The documentation 
is good, and the program well de- 
signed. 

Discater 
Discater (from Softerware) is a 

general -purpose disk -cataloging pro- 
gram for LDOS. After loading the 
program into the TRS -80, you insert 
the disks to be cataloged one at a time 

At a Glance 
Name 
Discater 

Type 
A general- purpose disk - 
catalogìng program 

Manufacturer 
Softerware 
16007 Miami Way 
Pacific Palisades, CA 90272 
(213) 459 -3414 

Price 
S39 95 

Format 
51/4-inch floppy disk 

Language 
Z80 machine language 

Computer 
TRS -80 Models I and Ill running 
under LDOS 

Audience 
LDOS owners 

into the disk drive so their directories 
can be read. (The program also works 
with single -drive systems.) Once the 
catalog is compiled, you can elect to 
have the entire catalog listed on 
screen or sent to a printer. You can 
also search for a particular file to see 
on which disks it appears. 

Discater is a useful program, but it 
has one deficiency: the documenta- 
tion is rather sparse. This is not as 
severe a drawback as it might seem, 
however, because the program is 
menu -driven and self -prompting. In 
general, the program runs well, and 
I've found it to be a handy tool for 
locating files on my many disks. 

Conclusion 
Tandy has recently announced that 

LDOS will become Radio Shack's of- 
ficial programmer's DOS, as opposed 
to TRSDOS, which is the user's DOS. 
Radio Shack stores and computer 
centers may now display and sell 
LDOS, which will increase the 
already considerable popularity of 
this operating system. With the addi- 
tion of the six utility programs 
reviewed here, you can substantially 
increase the usefulness of LDOS. 
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= oo Reviews 

68000 Assembly 
Language 
Programming 

Gerry Kane, 
Doug Hawkins, and 
Lance Leventhal 
Osborne /McGraw -Hill 
Berkeley, CA, 1981 
577 pages, softcover 
S16.99 

Reviewed by 
Paul E. Hoffman 
2109 Shattuck Ave. 
Berkeley, CA 94704 

As a programming manual, 
68000 Assembly Language 
Programming does an ad- 
mirable job of teaching the 
basics of assembly language 
through the use of extremely 
clear charts and numerous ex- 
amples. The book also pre- 
sents a solid background in 
many of the computer con- 
cepts related to assembly -lan- 
guage programming. 

With new 16-bit microcom- 
puters appearing every 
month, it's important to have 
a manual that completely 
covers all aspects of program- 
ming the 68000. This book is 

one of the most complete 
assembly -language manuals 
available for any chip, and it's 
written so that a person exper- 
ienced with other assembly 
languages can quickly grasp 
all the concepts unique to the 
68000. 

While many assembly -lan- 
guage manuals present a few 
program fragments used in 

conjunction with descriptions 
of specific operations, these 
authors decided to teach the 
language through complete 
programs. Because assembler 
directives are important to 
most assembly -language pro- 
gramming, the programs 
listed contain generalized 
directives. The authors teach 
the programming of the 68000 
as a concrete skill, not an 
academic exercise. 
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After an overview of gener- 
al assembly -language pro- 
gramming, the manual pre- 
sents the principles of assem- 
blers and provides examples 
of the common assembler di- 
rectives. The book then jumps 
to the 68000 operations set. 
The set is divided into the 
categories of frequently, oc- 
casionally, and rarely used 
operations, so the beginner 
needn't think about too many 
different codes at a time. This 
separation makes the opera- 
tions easier for the novice to 
learn and for the experienced 
programmer to remember. 

The discussion of address- 
ing modes is much more 
understandable in this book 
than in most others, and the 
drawings accompanying the 
text are excellent. Learning 
the concepts of the 68000's 
addressing modes is especial- 
ly important for those of us 
who are more familiar with 
8 -bit processors. If you don't 
have a complete grasp of the 
addressing modes, you'll find 
it almost impossible to com- 
prehend the concepts of pro- 
gramming in assembly lan- 
guage. 

The manual provides over 
50 programming examples. 
The requisite arithmetic 
manipulations are given, but 
also included are many ex- 
amples of character- and 
string -handling programs. A 
chapter on handling lists and 
tables, which the 68000 does 
quite easily, is another ex- 
cellent feature. 

For the advanced program- 
mer, chapters on parameter 
passing, subroutines, inter- 
rupts, and exceptions prove 
to be a useful resource. The 
manual also has a unique fea- 
ture for assembly -language 
programmers -a long chapter 
on interfacing the 68000 with 
the 6821 peripheral interface 
adapter. (Most authors have 
avoided this discussion 
because of its highly technical 
nature.) The procedure is 

clearly explained, and most 
programmers, even those with 
out I/O (input /output) pro- 
gramming experience, should 
be able to understand it. 

The rest of the manual 
deals with the art of program- 
ming in general. The two 
chapters on problem defini- 
tion and program design do 
not deal with assembly 
language at all, but the 
chapters on debugging, 
testing, and maintenance give 
clear examples and helpful 
hints for programming with 
the 68000. The chapter on 
documentation is outstanding 
and should be required 

reading for all assembly -lan- 
guage programmers. The 
manual also includes the 
usual appendixes and a full 
index. 

Unfortunately, the authors 
did not explore the many dif- 
ferences and similarities be- 
tween the 68000 and other 
common chips. Nevertheless, 
they have presented a com- 
plete and well- written 
manual for the 68000, one 
that will remain useful for the 
life of the chip. The manual is 

quite helpful for the ex- 
perienced assembly- language 
programmer and basic 
enough for the novice. 

BYTE's Bits 
Customs Service to 
Seize Bogus Apples 
The U. S. Customs Service 

has warned international tra- 
velers that counterfeit Apple 
II computers and related ma- 
terials violating recorded 
copyrights or trademarks of 
Apple Computer Inc. are sub- 
ject to seizure if brought into 
this country. Custom agents 
have seized illegal copies of 
Apple computers and soft- 
ware entering the U. S. 
through several West Coast 
locations and Honolulu. 

Customs officials note that 
suspect machines are iden- 
tical in size and appearance to 
genuine Apples, are normally 
tan in color, and bear such 
names as Apple II, Orange, 
Apollo II, Golden, PET TK 
1000, and AP H. Some of 
these units have no brand 
name, and foreign values of 
these machines vary from 
$100 to $450. 

Only two overseas subsi- 
diaries of Apple Computer 
are authorized to produce 
and sell Apple manuals and 
software: Apple Computer 
International of Singapore 

and Apple Computer Ltd. of 
the Republic of Ireland. 

TI Computer Courses 
Earn College Credit 

The American Council on 
Education has granted college 
credit recognition to eight 
computer training courses of- 
fered by the Texas Instru- 
ments Education and De- 
velopment Center. Texas In- 
struments employees and 
customers can now earn from 
1 to 3 semester hours of col- 
lege credit while taking one of 
four software courses: Intro- 
duction to TI Pascal, Ad- 
vanced TI Pascal, Database 
Management System, and TI 
Assembly Langauge. In addi- 
tion, four courses on corn - 
puter maintenance are avail- 
able to Texas Instruments 
staff members for college 
credit. 

For further information, 
contact Texas Instruments 
Inc., Education and Develop- 
ment Center, Attn: Registrar, 
M/S 2220, POB 2909, Aus- 
tin, TX 78769. 
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ec nical Forum 

The Magic of 
the Monte Carlo Method 

Roger C. Millikan 
5475 Toltec Dr. 

Santa Barbara, CA 93111 

The Monte Carlo method is a mathematical technique 
that uses sequences of random numbers to solve prob- 
lems that might not be solvable otherwise. It is well - 
suited to microcomputers, especially because most lan- 
guage systems provide a random -number -generating 
function. Monte Carlo programs tend to be short and 
simple, yet they provide powerful tools for solving what 
would otherwise be difficult problems. In this article I 

will illustrate how the method works by using it to solve 
two different types of problems. 

The first problem involves simulating a physical pro- 
cess with random behavior built into it. For example, 
consider the diffusion of neutrons through a solid. A 
given neutron moves in a straight line until it collides 
with an atom. Then it is deflected at some random angle 
and proceeds on to the next collision. The result is a zig- 
zag path of random motions. This can easily be simulated 
by the Monte Carlo method. Applications such as this are 
fundamental to the design of atomic reactors. 

The Monte Carlo method also offers a way to find the 
area of odd -shaped regions or the volume of odd -shaped 
solids. It is in this type of problem that the method seems 
truly magical. You start with random and unpredictable 
sets of numbers but soon arrive at a definite answer. This 
is possible because a collection of random processes may 
have some average behavior that is constant. Consider 
flipping a coin 10,000 times. If you flip it once more, no 
one can predict for certain whether it will come down 
heads or tails. But you can predict with confidence that 
approximately 5000 of the previous flips turned up heads. 

With the Monte Carlo method, you make use of the aver- 
age behavior of your random numbers to provide the 
desired, definite result. Of course, averages are subject to 
some statistical fluctuation, hence the result is only ap- 
proximate. But by using more and more random -number 
trials, you can make the Monte Carlo result more and 
more accurate. This is where the speed of computers 
becomes important. A microcomputer can go through a 
simple looping calculation 10,000 times without exhaust- 
ing your patience. Nevertheless, you should keep in mind 
that Monte Carlo calculations give only approximate 
answers. 

The Drunk and the Lamppost 
The neutron problem I mentioned earlier has an inter- 

esting analogy. Picture a drunk man clinging to a lamp- 
post for support. He decides to head for home and 
lurches off in a random direction. After staggering some 
number of steps (no more than 10, for he is quite far 
gone), a dizzy spell causes him to spin around and head 
off in a different direction. After 10 of these staggers, the 
poor fellow collapses to the pavement to sleep it off. 
(Figure 1 shows several possible paths of the drunk.) Now 
let's ask a curious question. On the average, how far 
from the lamppost is the drunk when he collapses? 

This question can be answered easily by running a 
Monte Carlo simulation of the drunk's walk on a micro- 
computer. After each simulation, we record the distance 
of the drunk from the lamppost. Averaging the results for 
1000 simulations gives a fair approximation for the 
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AVERAGE 
DISTANCE 

Figure 1: Paths traveled by three drunks upon leaving a lamp- 
post (central spot). Each staggers and lurches 10 times, ending at 
the location marked by the filled circle at the end of his path. 
The large circle marks the average radial distance such drunks 
would travel as calculated by the Monte Carlo program of 
listing 1. 

answer. Listing 1 shows a program in Microsoft BASIC 
that simulates 1000 drunken walks, each with 10 lurches, 
and averages the 1000 results. The circle in figure 1 shows 
the average distance from the lamppost as computed by 
the program. 

Few people care how far the average drunk staggers 
from a lamppost, but many care how far neutrons travel 
in radiation shields, and the two are essentially the same 
problem. At first it may have seemed difficult to solve, 
but we have seen that the Monte Carlo method makes it 
easy. This example also exhibits a characteristic that 
many Monte Carlo programs share: they have a simple 
loop that is traversed many times. And because there is 
no need to store many intermediate results, memory re- 
quirements are fairly small. 

Finding Areas and Volumes 
The second type of Monte Carlo problem is well illus- 

trated by the following example. Suppose we want to 
find the area under the curve y = x2 when x varies from 
0 to 1. This is the shaded area of figure 2. If you know in- 
tegral calculus, you can find the exact answer at once. It 
is 1/3. But if you don't know calculus, the problem is ex- 
tremely difficult. 

The Monte Carlo approach to this problem is akin to 
throwing darts randomly at the boxed -in area of figure 2. 
Then we count the number of darts that land in the 
shaded area (under the curve y = x2) and divide this 
number by the total number of darts thrown. This gives 
us an approximation of the area under the curve. The 
more darts thrown, the better the approximation. 
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Listing 1: The Staggering Drunk problem. This BASIC program 
uses the Monte Carlo method to calculate the average distance 
from the lamppost that a drunk will traverse before collapsing, 
after 10 lurches in random directions. 

1000 REM Monte Carlo demonstration 
1010 D1 = 0 
1015 N = 1000 
1020 FOR J = 1 TO N 
1030 X = 0: Y = 0 

1040 FOR K = 1 TO 10 
1050 GOSUB 2000 
1060 NEXT K 
1070 D1 = D1 + SQR((X * X) + (Y * Y)) 
1080 NEXT J 
1090 PRINT "Avg radial distance is "; D1 /N 
1100 STOP 
2000 REM 
2010 REM 
2020 REM 
2030 REM 
2040 REM 
2050 R = 
2060 T = 
2070 X = X + 
2080 Y = Y + 
2090 RETURN 

Subroutine gives new x, y with 
random direction and distance 
(0 to 10) from old x,y 

10 * RND( R ) 

2 * 3.14159 * RND(T) 
(R * COS(T)) 
(R * SIN(T)) 

The BASIC program shown in listing 2 follows this 
procedure, except that, instead of throwing darts, the 
program uses calls to the random -number generator to 
provide the x,y coordinates for the dart locations. In 
figure 2, black dots show the locations for 30 points gen- 
erated in one run of the program. The approximate result 
for the area in this run was 0.37. 

As I mentioned before, Monte Carlo results become 
more accurate as the number of trials increases. This is 
shown dramatically in figure 3, which shows the results 
of several runs of the program in listing 2 using varying 
numbers of darts or trials. When only 10 trials per run are 
used, the results for each run vary wildly. But for 10,000 
trials per run, the results are reproducible to within 1 per- 
cent. Herein lies the major drawback of the Monte Carlo 
method. For each extra digit of precision in your result, 
you must do 100 times as many trials. Thus to get a result 
that has 100 times the accuracy of the result shown for 
10,000 trials, we would need 1 billion trials. Even though 
computers are fast, running through a loop that many 
times could take weeks. This relationship between the 
number of trials and the statistical fluctuation of the 
results thus limits the precision of the Monte Carlo 
method. 

Given this problem, why should anyone be interested 
in the Monte Carlo method? First, it is generally easy to 
apply, no matter how complex the problem of interest. 
The problem may not exhibit as simple a curve as 
y = X2. Indeed, the curve may be so complicated that 
even the methods of integral calculus fail. Yet the same 
short Monte Carlo program can approximate the desired 
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Figure 2: Plot of 30 random x,y points giving a Monte Carlo ap- 
proximation of the area under the curve y = x2 in the unit 
square. The area (A) can be estimated as points under the curve 
divided by total points. In this instance A = "/,o= 0.37. The 
true result is 0.333. 
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Figure 3: Results of 10 different Monte Carlo runs to find the 
shaded area of figure 2 showing the statistical fluctuation for 
three different numbers of trials per run. The exact result is 

0.333. 

Listing 2: A BASIC program to calculate the area under a curve. 
In this case the curve is the function y = x2. The program uses 
the Monte Carlo method with a varying number of tries, from 
10 to 10,000. At the bottom of the listing is a sample of the out- 
put from the program. 

1000 DEF FNA(X) 
1010 N = 10 . 

1020 N = 100 . 

1030 N = 1000 : 

1040 N = 10000: 
1050 STOP 
2000 REM 
2010 REM 
2020 REM 
2030 REM 
2040 REM 
2050 REM 
2060 U = 0 

2070 FOR I = 1 TO N 
2080 X = RND(X) : Y = RND(Y) 
2090 IF Y <= FNA(X) THEN U = U + 1 

2100 NEXT I 

2110 PRINT "For "; N; "tries," 
2115 PRINT " the integral is "; U/N 
2120 RETURN 
3000 END 

= X * 

GOSUB 
GOS UB 
GOSUB 
GOSUB 

X 
2000 
2000 
2000 
2000 

Monte Carlo integration 
subroutine. "N" is the 
number of points to try. 
FNA(x) is the defined 
function y = x * x. 

Output: 

For 10 tries, 
the integral is .4 

For 100 tries, 
the integral is .35 

For 1000 tries, 
the integral is .341 

For 10000 tries, 
the integral is .3415 

result. Second, the Monte Carlo method can be extended 
to three- and higher -dimensional cases with ease. Last, 
the accuracy and memory of microcomputers are well 
matched to the natural accuracy and memory require- 
ments of the Monte Carlo method. 

Looking toward the future, I see an exciting prospect: 
Monte Carlo programs have a natural parallelism that 
might be implemented on clusters of microcomputer 
chips. This could reduce, in some cases, the excessive 
amount of time needed for precise results. For example, 
in a problem where random x, y, and z coordinates are 
needed for two particles, 1 and 2, we might have six 
1 -chip computers generating all these random numbers in 
parallel. For more particles, we could plug in more chips. 
On a sequential machine, the time requirements for prob- 
lems with many particles tend to explode. The Monte 
Carlo method and its natural parallelism offers a possible 
way around this. Perhaps we can look forward to sys- 
tems where you plug in a new processor for each new 
particle or dimension in a problem. 
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Book Reviews 

A Practical 
Introduction to 
Computer 
Graphics 
Ian O. Angell 
Halstead Press 
New York, 1981 
146 pages 
softcover, $16.95 

Reviewed by 
John B. Harrell III 

Quarters 192 -A 
PTSMH Naval Shipyard 
Portsmouth, NH 03801 

In the few short years that 
microcomputers have been 
around, many books have 
been written about computer 
graphics. Unfortunately, most 
of them have focused on game 

applications or specific com- 
puters. A Practical Intro- 
duction to Computer Graph- 
ics by Ian Angell takes a dif- 
ferent approach. In addition 
to addressing the various 
aspects of computer graphics, 
the author offers insight into 
the theory and mathematics 
behind their creation. 

As its title implies, the book 
is a primer on methods of 
creating computer graphics. 
The text is accompanied by 
examples of graphics routines 
that you can easily alter to suit 
your needs. Angell also pro- 
vides the basic information 
you'll need to generate such 
complex graphics structures 
as detailed machine patterns, 
various data presentations, 
and diagrams. 

The book has twelve chap- 

ters that progress in a logical 
order and increase in difficulty 
in terms of the concepts and 
the examples they present. 
The first chapter includes such 
useful information as an infor- 
mal introduction to two - 
dimensional graphics and 
definitions of some of the 
terms and routines you will 
encounter throughout the 
book. 

The author addresses 
graphics by way of an intro- 
duction to the mathematics of 
two -dimensional geometry, 
and his presentation is logical 
and easy to understand. Still, 
you must be somewhat fami- 
liar with the mathematical 
precepts he presents; the de- 
tailed derivation found in a 
typical mathematics text, for 
example, is omitted. The pre- 

cepts are essential because 
they form a basis for the un- 
derlying theory that Angell 
delineates throughout the re- 
mainder of the book. He uses 
cleverly designed examples to 
develop and reinforce each 
precept. 

Angell explains each of the 
two- dimensional space trans- 
formations- translation, 
change of scale, and rota- 
tion- clearly and concisely. In 
addition, he develops the 
matrix representation neces- 
sary to achieve each transfor- 
mation. He also gives you a 
method that combines trans- 
formations by multiplying 
transform matrixes. 

After discussing the tools 
for producing complex graph- 
ics structures, he explains how 
you can clip a graphics picture 
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to fit within the boundaries of 
a physical device. He also de- 
scribes how to cover a certain 
area of the graphic surface to 
allow for the addition of text 
or other information without 
interference from the graphic 
pattern. 

Another chapter introduces 
the reader to coordinate geo- 
metry in three -dimensional 
space. Here, too, Angell 
makes a point to introduce 
new mathematical concepts as 
warranted to explain the prin- 
ciples involved. 

The concepts of coordinate 
transformation are explained 
through a discussion of three - 
dimensional geometry. Once 
the author establishes these 
transformations for three - 
dimensional space, he explains 
how to create orthographic 
projections of three- dimen- 
sional objects onto a two - 
dimensional viewing surface. 

Angell also includes a dis- 
cussion of perspective and 
stereoscopic views. The or- 
thographic projection of an 
object in three -dimensional 
space does not reflect real - 
world perspective, in which 
all parallel lines seem to meet 
on the visual horizon. Stereo- 
scopic views, on the other 
hand, account for the slight 
differences in perspective seen 
by the right and left eyes. 

One of the book's most in- 
teresting sections concerns the 
development of hidden line 
removal algorithms. The 
author calls the examples he 
uses "wire figures." The func- 
tion of hidden line removal 
algorithms is to make these 
wire figures resemble solid 
objects by removing the lines 
that would not normally be 
visible. 

The remainder of the book 
focuses on the procedures you 

would need to produce com- 
plex graphic structures, frame - 
by -frame animation for com- 
puter movies, and other more 
ambitious projects. 

In general, A Practical In- 
troduction to Computer 
Graphics is both well written 
and well conceived. The 
graphics examples, which are 
explicit and well docu- 
mented, could easily be inte- 
grated into a sophisticated 
graphics package. The book 
is also an excellent refresher 
in the mathematics that 
graphics projects require. 

This review would be in- 
complete, however, without 
mention of the serious flaws 
that detract from the book's 
usefulness. To begin with, the 
graphics examples are in 

FORTRAN -IV. In addition, 
the author has used the 
Calcomp graphics package, 
which has limited use among 

microcomputer users. 
FORTRAN -IV clearly 

restricts the use of the graphics 
examples to the small number 
of microcomputer users who 
have access to a FORTRAN 
compiler. Even if you con- 
verted the FORTRAN source 
text to BASIC or Pascal, the 
lack of access to generalized 
plotting routines used in the 
examples would require a con- 
siderable amount of program- 
ming. 

Having worked with the 
graphics capabilities of a high - 
resolution system like Tech - 
tronics 4052, I fully appreciate 
the flexibility that the 
Calcomp plotting routines of- 
fer. Unfortunately, only a few 
high- resolution graphics 
systems offer such flexibility, 
so the excellent examples in 

this book will probably re- 
main untested by many 
readers. 

General 
Software 
Mailing Address: 
1454 S. 25th St. 
Terre Haute, IN 47803 
WE HONOR 
VISA and MASTERCHARGE 
TOLL FREE - Outside Indiana 

1- 800 -457 -0517 

ORDER DESKS 
(812) 234 -9421 

Best Selection 
Best Service 

Write for our famous CATALOG. 
Contains many items not in ad. 
Still only $1.00 (refund with pur- 
chase) Outside US add $10 plus 
Air Parcel Postage. Add $3.50 
postage and handling per each 
item. Indiana residents add 4% 
sales tax. Allow 2 weeks on 
checks. COD add $3.00 per item. 
Prices subject to change without 
notice. All items subject to 
availability. 

Disk Manual 
with Only 

Manual 

ARTIFICIAL INTELLIGENCE 
Dental (PAS-3) $849/40 
Medical(PAS3) $849140 
ASHTON -TATE 
d BASE I I $525/50 
BALCONES 
The Boss Fin Acc. System $1750 
BYROM SOFTWARE 
' BSTAM $149 
BSTMS $149 

COMPUTER CONTROL 
'Fabs(B -Treo $159/35 
Ultrasoft $159/35 
CONDOR COMPUTER 
Condor II $515/55 
Condor 11 $795/55 
DIGITAL RESEARCH 
CP /M 
2 2 Intel MDS -800 
Northstar (Horizon) 
Micropolis 
TRS Model lI . 

CB-80 
PL1.80 
CBasic2 
EPIC COMPUTER 
'Super v z $ 89/25 
FAIRCOM 

Mcro B 
(Specify language) 
FINANCIAL PLANNING 

Mn gi Model 
FRIENDS 
ACCESS 80 I 

ACCESS 80 II 

FRONTIER SOFTWARE 
Professional 

Time Accounting $549/50 
General Subroutine $269/50 
Application Utilities $439/50 
ISA 
Spellguard $229/30 
SP /Law $109 
PASCAL LANGUAGE 
Pascal Z $349/40 
Pascal MT a V5.5 $429/40 

Compiler $316/25 
SPP Only $165/15 

KEY BITS 
Wordsearch $179/50 
String 80 $ 84/25 
String 80 (Source) $279 
UNICORN 
Final Word .. .$255 
LEXISOFT 

Spellbinder $349/55 
MICRO AP 
Selector IV $249/40 
Selector V $449/50 
SBasic $269/40 
MICRO TAX 
'Level/ $249 
Level I I $995 

$149/35 
$149/35 
$169/35 
$159/45 
$429/45 
$429/50 
$ 98/30 

$229/30 

$429/50 

$249/50 
$429/50 

Level Ill $749 
Combo II +Ill $1495 
Microsoft 5.3 49 
Run time module 
MICRO PRO® 
Wordstar $295/60 
Call for NEW LOW PRICES 
MICROSOFT 
Basic -80 $298 
Basic Compiler $329 
Fortran -80 $349 
Cobol -80 $629 
M -Sort $124 
Macro-80 $144 
Edit -80 S 84 
MuSimp /muMath $224 
MuLisp -80 $174 
NORTHWEST ANALYTICAL 

Statpak $409/45 
OASIS 

"The Word.' S 75 
ORGANIC SOFTWARE 

Textwnter Ill $111/25 
Datebook $269/25 

' Milestone $269/30 
PEACHTREE' SOFTWARE 
General Ledger $399/60 
Accounts Receivable $399/60 
Accounts Payable $399/60 
Payroll $399/60 
Inventory 399/60 
Mailing Address $399/60 
for P8 Version add $119 
Series 6- Peachtree 
CPA $799/60 
Property Mgt $799/60 
Passive Payroll $449/60 
Series 7- Peachtree 
Sales Tracker $3049/60 
AR.Sales Analysa $1299/60 
Inventory $799/40 
Order Entry $699/40 
REDDING GROUP 
'Lynx $19925 
SORCIM 

Pascal/M Z80 $349/40 
Pascal /M 86 /88 $449/40 
'Act 65 $14920 
'Act 68 
'Act 69 
Act 86/88 $14925 

Trans 86 $119/25 
Supercalc $269 

SOUTHERN COMPUTERS 
Call for our unbeatably low prices 
STRUCTURED SYSTEMS GROUP 
GL. AR. AP, PR, OE $849/50 
Call for others 
SUPERSOFT 

Diagnostic II $ 84/20 
'Forth $149/30 
-SSS Fortran $219/30 
Fortran w/RATFOR $289/35 

'C Compiler $175/20 
'Tiny Pascal S 80/25 
'Disk Doctor S 84/20 
'Term 1 $129/25 
Term II $169/25 
Z8000 )(assembler $449/35 
Games 8 Others less 10% 
WHITESMITHS 
C Compiler $700/40 
Pascal (incl C) $900/45 
IBM PERSONAL COMPUTER 
Wordstar 32 $309/60 
Mailmerge $109/25 
Supercalc $269/NÁ 
Visicalc (256K) $229/NA 
Optimizer $200/NA 
SupersoftC- CP/M86 $500 /NA 
Peachtree 

3 Pak GL. AP. AR $595 
Final Word $265 
Condor I. II. III CALL 
Statpak $439 
BSTAM $149 
Move -It $129 
Easy Water II $315 
Easy Speller $155 
Easy Filer (dBase mgr.) $335 
Spellbinder $355/49 
APPLE II DOS 
Word Handler 11 $155/49 
Broderbund Software 

General Ledger (w/ A/P) $435 
Payroll $325 

Professional Easywnter $155 
Mfg Inventory and Control Program 

T1990, 300 Meg. storage required 
Distributed in Cobol object code 
Call br lob $20000/NA 

Write for catalog ($1.00) and other listings 

Available for Apple with Softcard 7 
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EaGLE 
>=riigtfti 

64K Ram 
780 KB Disk Storage 

Word Processing, Ultracalc CP /M 
C -Basic Software 

Smith Corona TP 1 

Letter Quality Printer 

$2995.00 
Retal Value $489500 

EAGLE 1600... CALL 

NEC 
COMPUTERS 

8001A $72900 
8031 $72900 
8012 $549.00 

PRINTERS 
8023 $49900 
7710/7730 $239900 
3510/3530 51599 00 

MONITORS 
JB-1260 
JB-1201 
JC-1 201 

JC-1203 

$12900 
1159 00 

$31900 
$729 00 

NEC 
3550 PRINTER... 6E099 

PERCOM DRIVES 
5'." 160K Disk Drive $249.00 

320K Disk Drive $299.00 

AMDEK 
310A Amber Monitor 
3106 
Amdisk 13'.' Drive, 
OXY Plotter 
Color II 

SOFTWARE 
I U S Easywriter II 

I U S Easyspeller 
Peach Package (GL /AP /AR) 

$17900 
$179.00 
S729.00 
$759.00 
$699.00 

$?49.00 
$129.00 
$419.00 

PROFESSIONAL 
SOFTWARE 

IBM /PC Word Processing $319.00 

TELEVIDEO TERMINALS 
910 
912C 
920C 
925C 
950 

$579.00 
$699.00 
$749.00 
$749D0 
$950.00 

TELEVIDEO COMPUTERS 
800A 
802 
802H 
806 
816 
803 
1603 

$1319.00 
$2649.00 

... $4695.00 
$5495.00 
$9495.00 

CALL 

CALL 

TIMEX SINCLAIR 
1000 

989.99 AMMIL 

16K Memory Module $44.95 
Vu-Calc ... ... .... S17 95 

Super Math . $12.95 
Check Book Manager $13.95 
The Organizer S14 95 
The Budgeter $ 13.95 

Stock Option $1495 
Loan d Mortgage Amortizar $12.95 

TP 1 

PRINTERS 
SMITH CORONA 

$599.00 

C. ITOH (TEC) 
StarwrrterlF10-40CPSI 
Prinlmaster(F 10-55CPS) 

- 

Prownter 80 Col (Parallel) 

Prownter 80 Col (Serial) . 

Prownter2(132 Col .I. 

$1399 00 
$174900 
$499.00 
$629.00 
$799.00 

OKIOATA 
82A $429.00 
83A $659.00 
84 (Parallel) $1079.00 
84 (Serial) $1199 00 

IDS 
MicroPrism $649.00 
132 (Fully Configured) $1599.00 
80 (Fully Configured) $1399.00 

Cali tor other configurations. 

STAR 
Gemini 10 $379.00 

DAISVWRITER 
Letter Quality 

620 .. ....... 
630. 

1049.00 

$117900 
$1849 00 

MONITORS 
AMOEK 

10013 d W $74.95 
300G $169.00 
300A $179.00 
Color I $339.00 
Color It $699.00 
Color II A $799.00 
Color Ill .... $399.00 
Color IV CALL 

EMC 
12" Green $79.99 
13" Color 1401 (Mid Res) .. $369.00 
9191U 13" $329.00 

ZENITH 
ZVM 121 .._.$99.00 

SHARP 
Sharp 13" Color N $275.00 

PANASONIC 
TR. 120MIP (High Res. Green) $159.00 
CT -160 Dual Mode Color $299.00 

SHARE` 
PC-1800 
POCKET 

COMPUTER $209 

CE 150 Printer, Plotter and 
Cass. Interface Unit... $1 72.00 
CE 152 Cass. Recorder... $69.00 
CE 155 8K Ram 
Expansion Module $94.00 

MODEMS 
HAVES 

Smart $23900 
Smart 1200(1200 Baud) . $549.00 
Chronograph ._.$199.00 
Micromodem II (with Term) . $309.00 
Micromodem 100 $309.00 

NOVATION 
Cat $ 144.00 

D-Cat $ 159.00 

212 Auto Cat $589.00 
Apple Cat II $279.00 
212 Apple Cat It $609.00 

CALL for Price and Availability on 
New NOVATION Cat 103, 103/212 

and J -Cat. 

ANCHOR 
Mark I (RS -232) $79.00 
Mark II (Atari) 79.00 

Mark Ill (TI -99) 109.00 

Mark IV (CBM /PET) $125.00 
Mark V (OSBORNE) $95.00 
Mark VI (IBM-PC) $179.00 
Mark VII (Auto Answer Call) $119.00 
TRS -80 Color Computer $99.00 
9 Volt Power Supply $9.00 

HEWLETT 
PACKARG 

Ira 41CV 

$209 
HP41C $149.00 
HP 10C $69.00 
HP 11C $79.00 
HP 12C $114.00 
HP 15C $109.00 
NEW 16C $114.00 

PERIPHERALS 
HP41 Card Reader $144.00 
HPIL Module $99.00 
HPIL Cassette $449.00 
HPIL Printer $419.00 
Ouad Memory Module $64.00 
Time Module $64.00 
Extended Function Module _ $64.00 

HP0e5 $1969 
HP 125 $1999.00 
HP 8516K Memory Module ... $169.00 
51/4" Dual Floppy Disk $1799.00 
Hard Disk w /Floppy $4349.00 
Hard Disk $3549.00 
"Sweet Lips" Printer $1219.00 
80 Column Printer $649.00 
s, 

CIE commodore 
8032 $ 1039.00 
CBM 64 CALL 
4032 $749.00 
8096 Upgrade Kit $369.00 
Super Pet $1499.00 
2031 $469.00 
8250 Dbl.Sìded Disk Drive ... $ 1699.00 
D9060 5 Meg. Hard Disk.... $2399.00 
D9060 7.5 Meg. Hard Disk ... $2699.00 
8050 $1299.00 
4040 $969.00 
8300 (Letter Quality) 51549.00 
8023 $599.00 
4022 $399.00 
New Z -Ram, AddsCP /M 864K $549.00 
The Manager $209.00 
Magia CALL 
Word Pro 5 Plus $319.00 
Word Pro 4 Plus $299.00 
Word Pro 3 Plus $199.00 
The Administrator $379.00 
into Pro Plus $219.00 
Power $79.00 
CBM 8032 Dust Cover $14.99 
CBM 8050 /4040 Dust Cover $10.99 

computer mail order east 800- 233 -8950 
IN PA. CALL (717)327 -9575, 477 E.THIRD ST., WILLIAMSPORT, PA. 17701 

In stock items shipped same day you call. No risk. no deposit on C.O.D. Orders. Pre -paid orders receive free shipping within the continental United States with no waiting period for 
certified checks or money orders. Add 3% (minimum $3.00) shipping and handling on all C.O.D. and Credit Card orders. NV and PA residents add sales tax. Atl items subject to 
availability and price change NOTE: We stock manufacturer's and third party software for most all computers on the market, CALL TODAY FOR OUR NEW CATALOGUE. 
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FFRANKLIN 

ACE 1000 
ACE 10 with Controller Card 
ACE Writer Word Processor 

CALL... 
FOR SYSTEM PRICE! 

ACE 1200 CALL 

VISICORP 
for Apple, IBM & Franklin 

Visidex $189 00 
Visdile S 189.00 
Visiplot $159 00 
Visiterm $89.00 
Visitrend /Plot $229.00 
VisiSchedule $229.00 
Desktop Plan $189.00 
Vscak3Apple li ,Atari,CBM,IBMI $179.00 
Visicorp prices for IBM may vary slightly. 

CONTINENTAL 
Home Accnt. (Apple /Franklin) $59 00 
Home Accountant (IBM) $119.00 
1st Class Mail (Apple /Franklin) $59 00 

SIRIUS 
Free Fall $24 00 
Beer Run. $24.00 
Snake Byte $2400 
Space Eggs .$24.00 
Sneakers $24.00 
Bandits. $28.00 

BRODERBUNO 
Apple Panic $23.00 
David's Magic $27 00 
Star Blazer $25.00 
Arcade Maceine $34.00 
Choplifter $27.00 
Serpentine $27 00 

INFOCOIVI 
Deadline $35.00 
Star Cross $29.00 
Zork I $29.00 
Zork II or III $29.00 

M PC 
Bubdisk (128K Ram).. . . $719.00 

AXLON 
Ram Disk (Apple /Franklin)... CAL L 

Call for Price on 

VIC 64 
Peripherals and Software 

PROFESSIONAL SOFTWARE 
Word Processing for VIC 64 $79.95 

P 
DISK DRIVES 
FOR ATARI 

AT 88.S1 $39900 
AT 88-A1 $289.00 

RFD 40-S1 553900 
RFD40-A1 $329.00 

RFD4O-S2 $869.00 

RFD 44-S1 $65900 
RFD44-S2 $99900 

RANA DISK DRIVES 
Call tor price and availability on the 
new Rana Disk Drives for The Apple 
and Franklin Computer Systems. 

MICRO -SCI 
DISK DRIVES FOR 

APPLE & FRANKLIN 
A2 $299 00 
A40 $349.00 
A70 $459.00 
C2 Controller $79.00 
C47 Controller ... $89 00 

FLOPPY DISKS 
MAXELL 

MD I (Box of 10) $32.00 
MD 11(Box of 10) 544 00 
FD 1 (8") $40.00 
FD II (8" 00) 65000 

VERSATUM 
514" SS OD $26.00 
51/4" DS DO $36.00 

ELEPHANT 
5'." SS SO $1999 

VIC 20 
$l79. 

I 

VIC 20 Dust Cover $9 99 
VIC 1530 Datassette $69.00 
VIC 1540 Disk Drive $339.00 
VIC 1541 (64K Disk Drive) CALL 
VIC 1525 Graphic Printer $339.00 
VIC 1210 3K Mem. Exp $32 00 
VIC 1110 8K Mem. Exp $53.00 
VIC 1111 16K Mem. Exp, $94.00 
VIC 1011 RS232C Tenn. InterlalXS $4300 
vtC 11121EEE- 488 Interlace $88.00 
VIC 1211 Super Expander $53.00 
VIC Mother Board $99 00 

ALHOME COMPUTERS 
ATARI' 

400 
16K $199 
32K $274' 
4BK $359 

'Non -Atari Ram 

410 Recorder $74.00 
810 Disk Drive $429.00 
B22 Printer $289.00 
825 Printer $589.00 

830 Modem $159.00 
820 Printer $259.00 
850 Interface $189.00 
CX40 Joy Sticks (pair) $18.00 

CX853 Atari 16K Ram $77 95 

800 
48K $499 
New low once eflective January 1 1983 

Call for Price and 
Availability of the NEW 
64K ATARI 1200 
Anion Ramdisk 1128K) 

Intec 48K Board 

Intec 32K Board 

One Year Extended Warranty 

CX481 Entertainer Package 

CX482 Educator Package 

CX483 Programmer Package 

CX484 Communicator Package 

$429 95 

$15900 
$7400 
$7000 
$69 00 

$13000 
$54 00 

$34400 

SOFTWARE FOR ATARI 
ATAR I 

Pac-Man $33.00 
Centipede $33.00 
Caverns of Mars $32.00 
Asteroids $29.00 
Missile Command $29.00 
Star Raiders $35.00 
Galanisn $33.00 
Defender. $33.00 

ON-LINE 
Jawbreaker $27 00 
Softporn $27.00 
Wizard and the Princess $29.00 
The Next Step $34.00 
Mission Asteroid $22.00 
Mouskattack $31.00 
Frogger $31.00 
Cross Fire (ROM) $36.00 

SYNAPSE 
File Manager 800 f 589.00 
Chicken 626.00 
Dodge Racer 626.00 
Synassembler 630.00 
Page 6 $19.00 
Shamus 626.00 
Protector $28.00 
Nautilus $28.00 
Slime $26.00 
Disk Manager $24.00 

OATASOFT 
Pacific Coast Highway $25.00 
Canyon Climber $25.00 
Tumble Bugs $25.00 
Shooting Arcade $25.00 
Clowns and Balloons $25.00 
Graphic Master 830.00 
Graphic Generator $13.00 
Micro Painter $25.00 
Text Wizard $79.00 
Spell Wizard $84.00 
Bishop's Square $25.00 
Sands of Egypt $2500 

APX 
Text Formatter 

. $18.50 
Family Budgeter $18.50 
Eastern Front $24.00 
Family Cash $18.50 
Jukebox $13.00 
Downhill $18.50 
Outlaw $18.50 
Holy Grail $24.00 
Player Piano $18.50 
Keyboard Piano $18.50 
Number Blast $13.00 
Frogrnaster $18.50 
747 Land Simulator $18.50 
Word Processor $40.00 

EPYX 
Crush. Crumble 8 Chomp $24.00 
Crypt o1 the Undead $24.00 
Curse of Ra $18.00 
Datestones 6 Ryn $18.00 
Invasion Orion $19.00 
King Arthur's Heir $24.00 
Morloc's Tower. $16.00 
Rescue at Rigel $24.00 
Ricochet $18.00 
Star Warrior $29.00 
Temple of Apphai $29.00 
Upper Reaches of Apshai $18.00 

CBS 
K-razy Shoot Out $32.00 
K -razy Kutters $32.00 
K -razy Antics $3200 
K -star Patrol $32 00 

e STICK 
STAND 
$6.99 

Arcade Action from your 
ATARI or VIC Joy Stick 

computer mail order west 800- 648 -331 1 
IN NV. CALL (702)588 -5854, P.O. BOX 6689, 8TATELINE, NV. 89449 

1 ZONAL OROEREi All shipments outside continental United States must be pre-paid by certified check only. Include 3 %(minimum $3001 shipping and handing 
EDUCATIONAL DISCOUNTS: Additional discounts are available from both Computer Mail Order locations to qualified Educational Institutions 
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ystem Notes 

A High -Resolution 
Analog -to- Digital Converter 

for the TRS-8O 

James Cameron 
POB 742 

Port Aransas, TX 78373 

Interfacing the typical 8 -bit microcomputer with the 
real world often involves the conversion of constantly 
varying (analog) signals to digital form through some 
sort of converter and I/O (input /output) circuitry. ADCs 
(analog -to- digital converters) can be based on readily 
available 8 -bit converter ICs (integrated circuits), such as 
National Semiconductor's MM5357. 

An 8 -bit converter IC is an easy and natural match for 
the 8 -bit data bus and the 8 -bit architecture of most com- 
mon microcomputers. However, you'll quickly discover 
that 8 -bit resolution is quite coarse. If you're interested in 
applications requiring a wide measurement range, or in 
accuracy better than ±0.5 percent, the 12 -bit ADC inter- 
face described in this article and the principles that allow 
extension of the interface to 14- and 16 -bit converters 
may be what you've been looking for. 

The resolution or ability to distinguish digitally be- 
tween slightly different signals is determined by the num- 
ber of bits in the conversion. For example, an 8 -bit binary 
scale can be used to count to 256 (0 through 255, 
actually), or to divide a measurement scale into 256 equal 
parts. Let's say you were making a Fahrenheit thermom- 
eter to read in the range of -44 to +212 degrees. An 
8 -bit converter would give you an output in 1- degree in- 
crements, ± 1/2 degree of accuracy -there is ± 1/2 bit un- 
certainty in any 8 -bit conversion. This is acceptable for 
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some applications, but to obtain a reading in tenths of a 
degree, at least 12 -bit resolution (which divides the scale 
into 4096 intervals, or about 1/16- degree intervals) is 

needed. Of course, it's impossible to simultaneously read 
12 bits onto an 8 -bit data bus. The trick is to make the 
12 -bit conversion, hold the data, read the low bits first, 
then the high bits, and put them together with software. 
All this, plus some status, over -range, and polarity infor- 
mation can be obtained with the 12 -bit Datel /Intersil 
ICL7109 ADC and four other common ICs. 

The Circuit 
Figure 1 on page 380 shows the complete interface cir- 

cuit for a Radio Shack TRS -80 Model I in block diagram 
form. The ADC is connected to the data bus through an 
input port and an output port, both of which are enabled 
by the IN and OUT lines and an address decoder. The 
output port is used to control the flow of data and infor- 
mation onto the data bus via the input port. Two latches 
are used: one configured as the output port with address 
1, and the other as the input port with address 0. The 
three least significant address lines (AO through A2) are 
decoded by a 3 -to -8 line decoder to select the port. The 
selected lines are activated by gating the IN and OUT 
signals from the TRS -80. The IN and OUT are 
NANDed so that if either goes low, the decoder's active- 
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Marcey Inc. 
The METEOR 
A System designed for Maximum Reliability, Flexibility and Value 
System Specifications: 
Processor. 4 MHz Z -80A CPU 64K Memory - Bank Selected 2 Serial & 2 Parallel I/O Ports 

2K or 4K Shadowed Monitor EPROM Double Density Floppy Disk Controller 
Single Board Construction Meets IEEE 696 Specifications 

Power 
Specifications: 
Chassis 
Specifications: 

Constant Voltage Power Supply (Provides Brown-Out Protection) 

Switchable 110/220V & 50/60 Hz Operation +8V /30A +- 16V/3A 

1 Slot Shielded Motherboard (11 Free Slots in Single User System) 

Dual Double -Sided Double- Density Disk Drives 2.2 Megabytes Total Disk Storage 
Black Chassis with Gold Anodized Front Panel 

Operating CP /M Version 2.2 Standard (Included) 
Systems: Enhanced Command Control Processor 

Available 
Options: 
(Additional Cost) 

4 Thin -Line Floppy Disk Drives (5 Megabyte Floppy Disk Storage) 

MP /M Multi -User Operating System Turbo -DOS Multi -User Operating System 
Turbo -DOS Multi- Processor Operating System Custom Wood Cabinet 
Slave Processors for Multi- Processor Systems 

List Price $4995 Introductory Price $3495 
For Further Information Please Circle Reader Service Card 522 

MARCEY Universal 
S -100 Mainframe 

-.- /lÏÌfi`ii /%i:1\\\\., 40/1..41 ,d1.....M., iiclrcr MA01,11.T.ig iiiiiié.iiiái :rii f,EIMMIN115>sri111111AM MINI UMW MUMMY \f11 \I\// \\17/ WNW Mill/ IIïi now '0::i' :ì:I 
The first S -100 Mainframe that is truly UNIVERSAL. 
The power supply is SWITCHABLE between 110/220v and 
50 /60Hz, and provides BROWN -OUT PROTECTION with its 
Constant Voltage Transformer. 

Available in either 12 -slot or 22 -slot configurations 
Specifications: Motherboard - S- 100 /IEEE -696 - Shielded and Grounded 

Power Supply - +- 8V @ 30A - +- 16V @ 2A 
Constant Voltage Power Transformer Switchable 110/220V & 50 /60Hz 

12 Slot List $795.00 Introductory Price $575.00 
22 Slot List $995.00 Introductory Price $675.00 

For Further Information Please Circle Reader Service Card 523 

MARCEY INC. 
Distributors of Computers and Computer Products 

6700 Valjean Avenue Van Nuys, California 91406 (213) 994 -7734 
Dealer Inquiries Invited Quantity Pricing Available 
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Figure 1: Diagrams of the complete in- 
terface circuit. In figure la, a block 
diagram of the circuit shows how the 
I/O port address is decoded and how the 
eight data lines are partitioned into an 
input bus and into an output bus. Figure 
lb is a schematic diagram developed 
from figure la. Note that all eight data 
lines are used when transferring data to 
the computer and only three lines are 
used by the computer to control the 
ADC. 
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TRAKSTOR. 
Your Specialty 
Store For Drives 
LOW, LOW, PRICES!! 
HIGH PERFORMANCE REMEX FLOPPY DISK DRIVES 

51/4" DISK DRIVES 

RFD 480 
double sided /double density, 48 tpi 
(SA 450 /TA 101 -2 compatible) 
RFD 960 
double sided /double density, 96 tpi 
(SA 460 /TA 101 -4 compatible) 

8" DISK DRIVES 

$275 RFD 2000 
single sided /double density 
(SA 801R compatible) 

$345 RFD 4000 
double sided /double density 
(SA 851R compatible) 

DC brushless spindle motors for longer life - 
30,000 hours MTBF! 

Specify standard bezel or low profile 
2/3 height 

TO ORDER: CALL TOLL FREE (800) 358 -4888, 
CALL (800) 358 -4798 in California 

TERMS: VISA, MC, BAC, Check, Money Order -U. S. funds 
only Prices include sales tax. Shipping and handling 
charges: S3.00 for first 3 lbs. plus 35C for each additional 
lb. Orders over 50 lbs. sent freight collect. 

Shipping weights: 8" drive - 16 lbs.; 5!/4" drive - 4 lbs. 

Circle 151 on Inquiry card. 

FREE TECHNICAL MANUAL WITH 
EVERY ORDER 

$295 

$395 

liTWJ 
TM 

TRAKSTOR 
2991 White Star 
Anaheim, CA 92686 
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TRS-BD 
COMPUTERS 

Pure Radio Shack Equipment 
Buy By Direct Mail 

Call For Your 
Discount Prices 

1- 800 -841 -0860 
CONVENIENT ORDER ENTRY 

TRSSD COLOR COMPUTER 
DISCOUNT PRICED 

CALL w BUY 

DIRECT 26.3004 

TRS-SO MODEL III COMPUTER 

DISCOUNT 
PRICED ® FROM "' 588 26 1061 

Al ATARI 
NOME COMPUTERS 

DISCOUNT 

'629 PRICED V 
PROM BUY DIRECT 

TRS -80 MODEL 16 COMPUTER 
DISCOUNT PRICES 

FROM 

'4098 
26 -6001 

TRS -BO MODEL II COMPUTER 

DISCOUNT 
PRICED 

CALL 
26 -4002 

IRS-SO ERS 

DWP-410 '1257.00 
DMP 100 '339.00 
DMP 200 '679.00 
DMP 400 '1013.00 
DMP-500 '1325.00 

OKI DATA 
EPSON 

51:1e SMITH-CORONA 

SMITH CORONA TP -1 

DAISY WHEEL PRINTER 

DISCOUNT 
PRICED 

FROM 

'559 
FRANKLIN 

ACE 1000 COMPUTER 

`CALL 

RS -501/111 '1988 
DRIVES 26-1130 

PRICES AND PRODUCTS SUB- 

JECT TO CHANGE WITHGJT 

NOTICE. ORDERS SUBJECT 

TO VERIFICATION AND AC- 

CEPTANCE. 

NEW TRS -80 
PRODUCTS - CALL 

CC commodore 
TRS -80 SOFTWARE 
VISICALC, PROFILE, 
SCRIPSIT & MORE 

SAVE MONEY 
PLEASE WRITE US FOR 

FREE 
*Copy of our customer dis- 
count price list upon request. 

Copy of manufacturers war- 
ranty upon request. 

CALL 
TOLL FREE 

BEFORE YOU 
BUY 

MICRO MANAGEMENT 
SYSTEMS, INC. 

PARCEL DIVISION 
DEPT. NO. i 

2803 THOMASVILLE RD. EAST 

CAIRO, GA. 31728 

Ñ O 912 -377 -7120 
TM TANDY CORPORATION 
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high enable pin goes high, allowing the selected output 
line to go low to turn on the right port. 

The address decoding shown in figure 1 is only partial, 
and if other I/O devices are connected, some additional 
decoding must be provided. Line Y7 on IC2, the decoder, 
will be activated when, for example, the cassette recorder 
of a TRS -80 is used, because its address of 255 (hexadeci- 
mal FF) will cause AO, Al, and A2 to go high, activating 
Y7. For complete address decoding, each line from A2 
through A7 could be inverted and NANDed to the A2 
connection of the decoder (requiring the addition of two 
more ICs, a 74LSO4 hex inverter, and another 8 -input 
74LS30 NAND gate). By a variety of other rearrange- 

This interface extends the 8 -bit 
microprocessor's power into the 
realm of serious measurement. 

ments, the I/O ports may be located anywhere within the 
256 possible I/O addresses, except for those reserved by 
other devices. 

Operation 
The key to understanding the circuit's operation is in 

the arrangement of control and data lines on IC5, the 
ICL7109 ADC. Several options are provided for in the 
device's design, but as employed here, the device is en- 
abled like this: a control byte is sent to the output port to 
put a 1 on the RUN /HOLD line (pin 26) of the ADC. 
After a brief delay, this pin is returned low by sending a 
second control byte to port 1. A high on the RUN /HOLD 
pin starts a conversion. When the conversion is finished, 
the ICL7109 signals with a low on the status pin (STA, 
pin 39). To read the output data from the ICL7109, a 
third control byte is sent to port 1, this time putting a low 
on the high- bits -enable pin (HBEN, pin 19). This ac- 
tivates bits 8 through 11 of the converted signal, an over - 
range indication (bit 12), and a polarity signal (bit 13). 
During this cycle, the low -order bits (0 through 7) are in 
a high- impedance state, which means those pins are "in- 
visible" to the data bus. 

To get the low bits, another control byte is sent to port 
1, putting a low on the low -bits -enable pin (LBEN, pin 18). 
After that, an INP(0) statement reads the low bits 
through the input port, 00H. A new conversion cycle 
takes about 33 ms (milliseconds) with the circuit shown. 
The last completed conversion is held as long as a low is 

present at pin 26 of IC5. 

Circuit Construction 
The schematic diagram for this circuit is shown in 

figure lb. The diagram also shows the proper pin connec- 
tions for the DIP (dual -inline package) plug -to- edge -card 
connector that's required to hook the circuit to either the 
back of a TRS -80 keyboard unit or an Expansion Inter- 
face. (I recommend wire -wrap construction on perf- 
board.) 
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Lyco Computer Marketing & Consultants 
TO ORDER TOLL FREE 800- 233 -8760 

CALL US 

FEBRUARY 

ATARI 

In PA 1-717-398-4079 

810 Disk Drive ... $ 429.00 
400 32K RAM ...$CALL$ 

NEW ATARI 
SPECIALS COMPUTER ...$ CALL $ 

80048K... $499.00 
ATARI HARDWARE 

410 CASSETTE RECORDER ....$ 75 .(.0 
825 PRINTER $585.00 
830 PHONE MODEM $149.00 
850 INTERFACE $164.00 

PACKAGES 

CX481 ENTERTAINER $ 69.00 
CX482 EDUCATOR 5125.00 
CX483 PROGRAMMER $ 49.00 
CX494 COMMUNICATOR $325.00 

SOFTWARE 

CXL4012 MISSILE COMMAND S28.75 
CXL4013 ASTEROID $28.75 
CXL4020 CENTIPEDE $32.75 
CXL4022 PACMAN $32.75 
CXL4011 STAR RAIDER $34.75 
CXL4004 BASKETBALL $26.75 
CXL4006 SUPER BREAKOUT $28.75 
CXL4008 SPACE INVADER $28.75 
CX8130 CAVERNS OF MARS $31.75 
CX4108 HANGMAN $12.75 
CX4102 KINGDOM $12.75 
CX4112 STATES 8 

CAPITALS $12.75 
CX4114 EUROPEAN 

COUNTRIES $12.75 
CX4109 GRAPHIT $16.75 
CX4121 ENERGY CZAR $12.75 
CX4123 SCRAM S19.75 
CX4101 PROGRAMMING I $19.75 
CX4106 PROGRAMMING II $22.75 
CX4117 PROGRAMMING III $22.75 
CXL4015 TELELINK $21.75 
CX4119FRENCH $39.75 
CX4118 GERMAN $39.75 
CX4120 SPANISH $39.75 
CXL4007 MUSIC COMPOSER S33.75 
CXL4002 ATARI BASIC $45.75 
CX8126 MICROSOFT 

BASIC $65.75 
CXL4003 ASSEMBLER 

EDITOR $45.75 
CX8126 MACRO 

ASSEMBLER $69.75 
CXL4018 PILOT HOME $65.75 
CX405 PILOT EDUCATOR $99.75 
CX415 HOME FILING 

MANAGER $41.75 
CX414 BOOKKEEPER $119.75 

NEW RELEASES 

CHOP LIFTER $27.75 
APPLE PANIC $23.75 
PREPPIE $19.95 

THIRD PARTY SOFTWARE 

EASTERN FRONT 1941 $25.50 
OUTLAW /HOWITZER $15.50 
WIZARD of WAR $31.00 
GORF $31.00 
FROGGER $26.00 
CHOP LIFTER $27.75 
APPLE PANIC $23.75 
PREPPIE $19.95 
STAR WARRIOR $28.00 
CRUSH.CRUMBLE.BCHOMP $23.00 
SHOOTING GALLERY $19.95 
VIDEO MATH FLASH $12.00 
MY FIRST ALPHABET $25.50 
BAHA BUGGIES $24.95 
TEMPLE of ASPHAI $27.95 
UPPER REACHES 

of ASPHAI $15.00 
TRACK ATTACK $23.00 
STAR BLAZER $25.00 
LABYRINTH $23.00 
SEA FOX $23.00 
POOL 1.5 S26.95 
SPEEDWAY BLAST (ROM) $29.95 
JAWBREAKER $22.95 
THRESHOLD $29.95 
MOONBASE 10 $23.95 
PROTECTOR $24.95 
NAUTILUS $24.95 
SLIME $24.95 
SUBMARINE 

COMMANDER (ROM) $36.95 
JUMBO JET 

PILOT (ROM) $36.95 
SOCCER (ROM) $36.95 
KICKBACK (football ROM) $36.95 

POLICY 

Jll 
ATARI® 

® A warner Communications Company 

PRINTERS 
Okidata 82A $479.00 
Okidata 83A $719.00 
Okidata 84 $1089 00 
Citoh CALL 
Prownler I .$499.00 
Prowriter II ....CALL 
SMITH CORONA TP -1 5825.00 
NEC - - CALL 
Intertac in Available 

BUSINESS SOFTWARE 

ATARI WORD PROCESSING ....$109.00 
LETTER PERFECT (ROM) $149.00 
LETTER PERFECT (disc) $129.00 
TEXT WIZZARD $ 89.00 
DATA PERFECT $ 75.00 
VISICALC $169.00 
DATASAM 65 $125.00 

JOYSTICKS 

ATARI CX -40 $18.00 
LESTICK $34.00 
WICO COMMAND CONTROL $23.75 
WICO RED BALL $26.75 
WICO TRACK BALL $54.75 
STICK STAND $ 6.75 

COMPUTER COVERS 

800 $6.99 
400 56.99 
410 $6.99 
810 S6 99 

PERCOM 

SINGLE DRIVE (SD) $399.00 
SINGLE DRIVE (DD) $549.00 
DUAL DRIVE (DD) $869.00 
DUAL HEAD (DD) $669.00 

In -Stock items shipped within 24 hours of order. Personal 
checks require four weeks clearance before shipping. No 
deposit for COD orders. PA residents add sales tax. All products 
subject to availability and price change. Advertised prices 
show 4Oe0 discount offered for cash. Add 4 °o for Mastercard and 
Visa. Circle 239 on inquiry card. 

TO ORDER 
CALL TOLL FREE 

800- 233 -8760 
In PA 1 -71 7398 -4079 

or send order to 
Lyco Computer 
P.O. Box 5088 

Jersey Shore. PA 17740 
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L>-° 
110VAC 

E> 

FUSE 
1/4 A 

T1 
24 VC T 

@ 0 3A IN4002 
TYPICAL FOR 4 

7905 

IN OUT 

GND 

3 

C>-5VDC 

ï= C2 

i-. C3 

C4 
3 

GND 

IN OUT 

7805 

C.>GND 

C5 

IITC6 

+ +5V DC DC 

Figure 2: Design of a suggested power supply. The power must be extremely stable if the unit is to live up to its potential. 

DIP Plug Function 
TRS -80 Edge - 

Card Connector 

1 Gnd 8 
4 AO 25 
5 Al 27 
6 A2 40 
2 IN 19 

3 OUT 12 

14 DO 30 
13 D1 22 
12 D2 32 
11 D3 26 
10 D4 18 

9 D5 28 
8 D6 24 
7 D7 20 

Table 1: Connections necessary to hook the ADC board to 
the edge -card connector of a TRS -80 Model I. 

Address 
binary decimal 

xxxxx000 0 

xxxxx001 1 

Input port activated; otherwise tri -state 
Output port active; otherwise data latched 

Control 
xxxxx111 7 Start conversion; output tri -stated 
xxxxx110 6 Hold when finished; output tri -stated 
xxxxx100 4 Enable high bits; low bits tri -stated 
xxxxx010 3 Enable low bits; high bits tri -stated 

High Bits 
xxtx xxxx Positive polarity 
xx0x xxxx Negative polarity 
xxxl xxxx Out of range signal 

xxxx High data bits 

Table 2: Useful codes for controlling, addressing, and 
reading the ADC. 

384 February 1963 © BYTE Publications Inc 

Optimum performance of the ICL7109 depends on a 
stable and accurate reference voltage and on good - 
quality capacitors. Although the ADC has an internal 
voltage reference, using it causes some reduction of cir- 
cuit flexibility. The Analog Devices AD580 voltage 
reference shown in figure lb has excellent thermal and ag- 
ing characteristics, as does the Datel /Intersil ICL8069, 
which could be substituted. Good -quality resistors with 
low temperature coefficients (such as the metal -film 
RN55 type) should be used to divide the reference 
voltage. The values used in figure lb are for a 4.096 -V 
(volt) input scale, with a 2.048 -V reference (details on set- 
ting the reference voltage for other input scales are given 
in the Datel /Intersil data sheet supplied with the 
ICL7109). The capacitors used should not be disc 
ceramic; polypropylene or Teflon are best, and Mylar is 
acceptable. A few 0.01 -AF (microfarad) disc -ceramic 
capacitors should be placed on the board to bypass the 
power supplies. 

Both +5 -V and -5 -V supplies are required, for which 
a good regulated bench supply or the circuit shown in 
figure 2 will do nicely. The total power drain is about 
180 mA (milliamperes) at +5 -V, and only a few mA from 
the -5-V supply. (The connections needed between the 
DIP plug and the TRS -80 Model I expansion connector 
are provided in table 1.) 

Software 
The software to generate the control signals and read 

and process the data may be written either as part of a 
BASIC program or as an assembly -language subroutine. 
Speed is not critical for this interface because the ICL7109 
is a dual -slope, auto -zero, integrating converter, and its 
conversion time of 33 ms is relatively slow. Listing 1 on 
page 386 is a BASIC program that includes a delay for 
conversion, an over -range message, and polarity correc- 
tion. Testing each individual bit in BASIC is somewhat 
clumsy because all data is converted to decimal by the in- 
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dBASE 111M Owners 
ISN'T THERE A 

FASTER WAY TO 
SORT dBASE IC- 

FILES' 
1 WISH I COULD 

SAVE TIME AND 
MONEY WHEN i 

TRANSMIT 
dBASE t" FILES! 

RATS' CHANGING THE 
STRUCTURE OF A dBASE II'" 
FILE REQUIRES 
TOO MUCH 

PROGRAMM I N U ! 

DBPIuSM Will Save The Day! 
Faster than a dBASE H' SORT 

Sort a data file on 32 fields, up to 15 times faster than dBASE II:M 

More powerful than a MODIFY STRUCTURE 
Transform any dBASE II'M data file, by adding, deleting and modifying fields without any pro- 
gramming knowledge. You can even transfer your data to WordStar /MailMerge:M 

Able to compress huge data files with a simple command 
Save up to 70% of your data transmission costs. Perfect for archival storage of important files. 

Disguised as a mild- mannered dBASE II'M utility, in reality DBPIus`M heralds a new era in 
microcomputers. Software designed for value, quality, and use by human beings. Now 
at a dealer near you! 

DBP1 usTM 

"Software For Human Beings" 

Circle 199 on inquiry card. 

$ 99 
Introductory price 
$125 after February 1,1983 

HumanSoft 
661 Massachusetts Avenue 
Arlington, MA 02174 
(617) 641 -1880 
DBPIus is a registered trademark of HumanSoft, Inc. 
dBASE II is a registered trademark of Ashton -Tate, Inc. 
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 The Best In Price, \ 
Selection and Delivery 

Call Now 
TOLL FREE 

800- 368 -3404 
(In VA, Call Collect 703- 237 -8695) 
AMPEX INTERTECTEXAS INSTRUMENTSGENERAL DATA 
COMM.ANDERSON JACOBSONC. ITOHQUME BEEHIVE 
DATASOUTHDIABLOCENTRONICS NEC PRENTICE 

II 

C. ITOH 
CIT 101 

CIT 161 (Color) 
TEXAS INSTRUMENTS 
745 Standard 
745 Std (Reconditioned) 
765 Bbl M'my 
785/787 
810 Basic 
810 Package 
820 Package RO Package 
820 KSR Package 
840 RO Basic 
840 RO Tractor Feed Pkg 
940 Video Ed'tr 

$1350 
Call 

..$1390 
. Call 

Call 
Call 

$1249 
$1439 
$1610 

Call 
$ 795 
$1059 
$1570 

$ 124 
$ 169 

Call 
Call 

for $549 
for $999 

IN ER EC 
64K DD' 
64K OD' 
64K SD' (96TPI) 
'(includes 
DOS -10 Meg 
(Hard Disk) 
DYNABYTE 

SUPERBRAIN 

M /Soft BASIC) 

ONLY 51895 
ONLY 52295 
ONLY 52695 

ONLY 53195 
Call 

$2149 
$2196 
$2149 
$ 2449 
$ 2496 
$ 199 
$1390 

Special Price 
$1395 

Call 

$1144 
$1949 
$2686 
$1745 

PRINTERS 
NEC 
7710 Ser 
7715 
7730 Par 
7720 
7725 
Std. Tractor 77 x x 

3510 
3510E X Call for 
3515 
DATASOUTH 
DIABLO 
620 -SPI 
630- R102/147 
630 -E CS 
630 -R153' 

MODEMS 
PRENTICE STAR 300 Bd 
GDC 1035JL 
1200 -9600 Baud 
Stat Muses 

DISC DRIVES 
OUME 
Data Trak 5 $ 289 or 2 
Data Trak 8 $519 or 2 

SOFTWARE 
'(for IBM P.C., Apple II, TRS -80) BISYNC -3780 .$ 769 
630-R155 Call Wordstar (IBM P.C) $ 279 
630 -K104 (KSR) $2385 Data Star $ 218 
OUME Mail Merge FREE' 
Sprint 9/45 FP $1794 Spell Star $ 149 
Sprint 9/55 FP $2119 Spell Guard $ 229 
Sprint 9/55 FP /XMEM .... $2186 Plan 80 $ 249 
Sprint 9/55 LP /XMEM ....$2094 d Base II $ 529 
Sprint 11/40 -PLUS Call CalcStar $ 191 

Bi-Dir Forms Tractor .5 199 SuperSort $ 158 
CENTRONICS: 34/38 Call Super Calc $ 249 
TERMINALS InfoStar Call 
AMPEX CIS Cobol $ 689 
D80 $ 699 Forms lI $ 159 
BEEHIVE (SMART DISPLAY) MACRO 80 $ 183 
DM5 ...... Call "C" Compiler $ 177 
DM5A Call With purchase of InfoStar 

DM310 (3101 Emulator) Call Special! While They Last! 
DM 3270 (3270 Emulator) Call SOROC TERMINALS 
Protocol Converter Call IQ 120 ONLY 5625 
OUME 

NOTE IBM and Burroughs compatible OVT -102 $ 594 
QVT -103 $ 739 terminals available Please inquire 

In addition, we can make EIA RS 232 or RS 449 cables to your order, 
and supply you with ribbons, printer stands, print wheels, thimbles for 
all printers listed. And many, many more items. CALL NOW 

All items shipped freight collect either motor height or UPS unless other. 
wise specified All prices already include 30 /p cash discount. Purchase with 
credit card does not include discount Virginia residents. add 4% Sales Tax. 
For fastest delivery send certified check. money order or bank -wire transfer 
Sorry. no C O D orders All equipment is in factory cartons with manufac- 
turers' warranty (honored at our depot) Prices subject to change without 
notice Most items in stock. 

TEILInELS 
TERRIFIC 

Terminals Terrific, Inc., P.O. Box 216, Merrifie d, VA 22116 
Phone: 800 -368 -3404 (In VA, Call Collect 703 -237 -8695) 
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Listing 1: This simple BASIC program for the TRS -80 controls 
the ADC. 

100 DEFINT A,B,D 

200 P = -1 : OUT 1,7 

300 FOR X =1 TO 50: NEXT X 

400 OUT 1,6 

500 FOR X =1 TO 100: NEXT X 

600 OUT 1,4 

700 A = INP(0) 

800 OUT 1,3 

900 B= INP(0) 

1100 IF A< 32 GOTO 1300 

1200 A = A -32: P = 1 

1300 IF A >= 16 GOTO 2000 

1400 D = ((256 *A) +B) *P 

1500 PRINT D 

1600 FOR X= 1 TO 200: NEXT X: GOTO 200 

1700 END 

2000 PRINT "OUT OF RANGE ": GOTO 1600 

terpreter. The series of steps shown at lines 1000 through 
1300 is one way of handling the testing. 

Controlling the ADC and testing the status bits is more 
straightforward in Z80 assembly language because the 
I/O functions are accomplished with IN and OUT corn - 
mands and the testing uses the BIT command. For the 
TRS -80, this can be done as a USR(0)- called subroutine, 
with the op codes either loaded separately or with a 

POKE into high memory by a BASIC program. (A sum- 
mary of control -byte, address, and input -bit patterns is 

given in table 2 as a quick reference for software design.) 

Expansion to 14 -Bit and 16-Bit Circuits 
The I/O control scheme illustrated by this circuit is 

easily applied to the even greater resolution and accuracy 
provided by 14- and 16 -bit ADCs. Substituting the 
Datel /Intersil 8068/7104 -16 pair of devices for the 
ICL7109, for example, merely requires the following 
changes: the output bits must have three -state outputs on 
the input port's data lines in three overlapping groups, 
0 -7, 8 -15, and OR and POL bits. Besides the three 
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We speak 
your language 
and translate 

your software needs 
into efficient and 
Quality Services... 

DMA products operate 
on the full range of 8080 -8088 

processors, including the IBM -PC 

Here's what you can do! 

Data Base Management 
The FORMULA. 
The Application GeneratorTM 

This unique software package lets you 
create sophisticated business application 
software without programming. The 
FORMULA builds files, reports, updates, 
sorts, and menus and links them all 
according to the user's specifications. 
It incorporates features of a data base 
manager, a word processor, and a compiler 
into the first "system language" for 
microcomputers. 

Communications 
ASCOMT" 

ASCOM`" is the most versatile 
asynchronous communication package for 
microcomputers on the market. It features 
interactive, menu -driven, and batch 
operations; supports auto -answer and 
auto -dial modems; includes most popular 
protocols; provides network simulation; 
and many other options. Xerox Corporation, 
NCR, Monroe Systems for Business, and the 
big 8 accounting firms use ASCOM. 

Utilities 
EM80 /86T" 

This software emulator lets you use eight 
bit software on sixteen bit microcomputers 
without hardware modifications. 
UT -86" 

This package of user -friendly utilities 
for the IBM Personal Computer and similar 
systems includes copying, directory sorting, 
patching, and a general purpose file print 
utility. 

Coming Soon 
DMA. "C"'" -A "C" language compiler 

which will generate either Z80 or 8086 
assembly language code. Due to a unique 
optimization routine which is based 
upon a functional "P- code" model, the 
efficiency of DMA. "C" will far exceed that 
of existing compilers. 

SYNC /COM -A bisynchronous 
communication package that will be 
configurable for a variety of systems and 
include a flexible interface to the operating 
system. 

The 8086 O. S. Converter`" -A program 
which will permit programs written for Digital 
Research's CP /M -86'" to execute under 
IBM's PC DOS. 

D401111DMADMA 
WE SPEAK YOUR LANGUAGE WE SPEAK YOUR LANGUAGE WE SPEAK YOUR LANGUAGE 

DYNAMIC MICROPROCESSOR ASSOCIATE 
545 FIFTH AVENUE, NY, NY 10017 

(212) 687 -7115 Dealer Inquiries only 
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ONE KEY WORD PROCESSING 
on your TELEVIDEO ̀M 

with WORDSTAR and .. . 

oSÓo` 
5p0 

Nu 
Key 

S 9995 

Mastercard 
Visa 

Nu Key " Automates the 36 most 
commonly used word processing functions 
Reduces learning time while increasing 
operator speed 

For beginners and Wordstar experts 

Comes complete with 14 new matching 
keycaps 

For your TELEVIDEO " 950, TS -800, TS -800A, and TS -802 

PLEASE SEND WORDSTAR SERIAL NUMBER TO: 

Business Solutions, Inc 
91 W. Long Lake Rd., Suite 9 

Bloomfield Hills, MI 48013 
(313) 540 -3360 

DEALER INQUIRIES INVITED 

TILE VIDEO & TELESOLUTIONSIM OF IEEE VIDEO / WORDS EAR TI'" OF MICROP RO INTERNATIONAL 

Nuary TM OF BUSINESS SOLUTIONS. INC 

Reliable Business 
Software 

DATASMITH software requires no previous computer 
experience, so it can be used effectively by your present 
office staff. The menu -driven systems feature extensive 
error detection and correction facilities. so they are 
"friendly" to the user. 

GENERAL LEDGER. Everything you need to keep 
the books. Features easy-to -use data entry and 
error correction. trial balance, fast post, and a vari- 
ety of comprehensive reports. Automatic error 
detection keeps the books in balance. Writes 
checks and makes journal entries in one operation. 
PAYROLL. A very flexible system that adapts to a 
wide variety of needs. Features Federal, state, and 
local tax calculations. El credit, and special pay 
and deduction amounts. Prints all necessary 
reports, paychecks, and W -2 forms. 
DATA MANAGER. A powerful generalized data 
management system that lets you define, enter, up- 
date, sort, select, and print reports from a database 
of your own design. Applicable to almost any job 
where records must be kept, this system can 
replace literally hundreds of programs. 

Put your computer to work with these sophisticated 
systems now. Programs are available for 48K or larger 
two -disk systems in your choice of code for Microsoft 
BASIC -80' under CP /M, IBM ` Personal Computer 
BASIC, or Micropolis' BASIC 

DaTFISf 1JTH 
Box 8036. Shawnee Mission, KS 66208. (9131 381 -9118 
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(3a) 

Analog -to- Digital Converter Parts 

IC1 74LS30 
IC2 74LS138 
IC3,IC4 8212, Intel 
105 ICL7109CPL, Datel /Intersil 
106 AD580, Analog Devices (ICL8069 from Intersil 

may be substituted) 
Cl 2µF, 16 V tantalum 
C2 0.01 µF, 25 V polypropylene 
C3 0.15 F, 25 V polypropylene 
C4 0.33 µF, 25 V polypropylene 
R1 20 kit, 15 -turn Cermet trimmer 
R2 10 kit, 1/4 W 1% RN55-type metal film 
R3 1 MO, '/4 W 5% carbon film 
R4 200 kit, 1/4 W 1% RN55-type metal film 
CY1 3.58 MHz TV crystal 
Plug 14 -pin DIP socket and mating insulation - 

displacement connector 
Miscellaneous Two 14 -pin DIP sockets; one 16 -pin DIP socket, 

two 24 -pin DIP sockets; one 40 -pin DIP socket 
(wire- wrap); 14- conductor ribbon or insulated 
cable; wire -wrap wire. 

(3b) 

T1 

CR1-4 
Cl 
C4 
C2,C5 
C3,C6 
7805,7905 

Power Supply Parts 

Transformer, primary 110 V AC, secondary 24 V, 
C.T. at 0.3 A 

1N4002, or suitable bridge rectifier 
470 µF, 16 V electrolytic 
1000 µF, 16 V electrolytic 
1 F, 16 V electrolytic 
0.01 µF, 25 V ceramic 
Three -terminal IC voltage regulators. LM320/340 

series in TO -220 package are equivalent. 

Table 3: Parts lists for the converter (3a) and its power 
supply (3b). 

output- control lines (RUN /HOLD, HBEN, and 
LBEN), a fourth, MBEN, is added, and the middle bits 
are gated onto the data bus in their turn. A few extra lines 
of code in the software -driver routine, and you're in 
business. 

A second ICL7109 converter could be added by using 
one of the six unused addresses from IC2, three of the 
unused output lines on port 01H, and by connecting the 
three -state output lines of the second ICL7109 onto the 
secondary data bus going into the 8212 input port. For 
more than two channels, however, this is probably not as 
economical as employing the ADC with a multiplexed 
analog input, which could also be controlled by unused 
lines on the output port. The circuit could be easily 
adapted for other popular microcomputers, such as the 
Apple II, or for S -100 systems, by picking up the appro- 
priate equivalents of the IN and OUT signals from the 
bus. 

This interface extends the 8 -bit microprocessor's power 
into the realm of serious measurement. The principle of 
using three -state buffers to pass multiple output bytes 
through a single input port allows a degree of resolution 
and accuracy usually reserved for expensive equipment, 
at a total cost of a weekend and less than $100. 
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THE FORTH SOURCE' 
MVP -FORTH - A Public Domain Product 

MVP Forth is fig -FORTH modified by 100% of the FORTH -79 Standard 
Required Word Set plus the vocabulary for the instructional book Starting 
FORTH. Editor, assembler and utilities are included. 

Transportability of programs is assured since the kernal of MVP -FORTH 
is the same for all computers to the machine dependent READ /WRITE 
instructions. 

Modification and extension (up or down) is simplified by having the 
source code and through the use of MVP -FORTH Programming Aids and 
Cross Compilers. 

The CP /M" are supplied on 8 ", SS/SD, IBM 3740, format disks. The 
Include a track and sector calculation array for down loading to other 
sizes and formats. Other disks are machine specific. 

All About FORTH is an annotated glossary of MVP -FORTH words as well 
as other dialects. It is in 8080 code, other MVP -FORTH implementations 
include documentation of the differences between it and other CPU's and 
computers. 

MVP -FORTH PRODUCTS for CP/M® IBM -PC® and Apple° 
LI MVP -FORTH Programmer's Kit including disk with 

documentation, ALL ABOUT FORTH, and STARTING 
FORTH. Assembly source listing versions. $100 

Ll MVP -FORTH Disk with documentation. Assembly source 
listing version. $75 

LI MVP -FORTH Cross Compiler with MVP -FORTH source in 
FORTH $300 

I I MVP -FORTH Programming Aids for decompiling, 
callfinding. and translating. Specify computer. $150 

Ll MVP -FORTH Fast Floating Point for Apple II/11+ on board 
with 9511 math chip Requires MVP -FORTH for Apple $400 

CJ MVP -FORTH Assembly Source Printed listing. $20 

ALL ABOUT FORTH by Haydon. MVP -FORTH reference. 
plus fig -FORTH and FORTH -79. $20 

* * * MVP -FORTH operates under a variety of CPU's. computers. 
and operating systems. Specify your computer and operating 
system. CP /M supplied on 8 ". SS /SD, 3740 format * * * 

FORTH DISKS 

FORTH with editor, assembler, and manual. 

APPLE 11111+ by . PET' by FSS $90 
MicroMotion $100 
APPLE II by Kuntze $90 

ATARI' vaIFORTH $50 

CPIM' by MicroMotion $100 
CROMEMCO' by Inner 
Access $100 
HP -85 by Lange $90 
IBM -PC' by Laboratory 
Microsystems $100 

. NOVA by CCI. quad 
floppy $100 

TRS- 8011" by Nautilus 
Systems $90 

6800 by Talbot 
Microsystems $100 
6809 by Talbot 
Microsystems 
Z80 by Laboratory 
Microsystems $50 
8086188 by Laboratory 
Microsystems $100 

VIC FORTH byHES. VIC20 
cartridge $60 

$100 

Enhanced FORTH with F- Floating Point, G- Graphics. T- Tutorial, 
S -Stand Alone, M -Math Chip Support. MT- Multi- Tasking, X -Other 
Extras. 79- FORTH -79. 

APPLE II/11+ by Micro- TRS -8011 or Ill by Miller 
Motion, F, G, & 79 $140 Microcomputer Services, 
ATARI by F. X. & 79 $130 
PNS. F, G. & X. $90 1 ' TUTORIAL by Laxen & 

CPIM by MicroMotion. Harris, CP /M with a copy of 
F & 79 $140 Starting FORTH $95 

I . Apple 11111 +, GraFORTH by I ! Extensions for Laboratory 
Insoft, stand alone Microsystems IBM.Z80. and 

graphics $75 8086 

H89/Z89 by Haydon. U Software Floating 

T & S $250 Point $100 

H89/Z89 by Haydon, T $175 
L] Support 

(IBM-M- PC or 8086) $100 
IBM-PC, PoIyFORTH by Ll 9511 Support 
FORTH Inc., (Z80 or 8086) $100 
F, G. S. M. MT, & X $300 L] Color Graphics 
Multi- Tasking FORTH by (IBM -PC) 
Shaw Labs. CP /M. I '] Data Base 
X & 79 $395 Management $200 

FORTH MANUALS, GUIDES & DOCUMENTS 

ALL ABOUT FORTH by 
Haydon. An annotated 
glossary of common FORTH 
words. MVP -FORTH 
reference. $20 

í 1 And So FORTH by Huang. A 
college level text. $25 

FORTH Encyclopedia by 
Derick & Baker. A complete 
programmer's manual to fig - 
FORTH with FORTH -79 
references. Flow charted, 
2nd Ed. $25 

L.I Starting FORTH by Brodie. 
Best instructional manual 
available. (soft cover) $16 

Ll Starting FORTH (hard 
cover) 

I 1 1980 FORML Proc. 
L.1 1981 FORML Proc. 

2 Vol. $40 

L i 1982 FORML Proc. $25 

LI Rochester FORTH 
Proc. $25 

I 1 1982 Rochester FORTH 
Proc. $25 
Using FORTH $25 

Li A FORTH Primer $25 

Li Threaded Interpretive 
Languages $21 

I I Installation Manual for fig- FORTH, contains FORTH 
model, glossary, memory map and instructions 

AIM FORTH User's 
Manual $12 

APPLE User's Manual 
MicroMotion $20 

TRS -80 User's Manual, 
MMSFORTH $19 

METAFORTH by Cassady 
Meta compiler in 8080 
code $30 

Systems Guide to fig - 
FORTH $25 

ri Caltech FORTH Manual $12 

Invitation to FORTH $20 
PDP -11 FORTH User's 
Manual $20 
CPIM User's Manual, 

$20 MicroMotion $20 

$25 L, FORTH -19 Standard $15 

FORTH -79 Standard 
Conversion $10 
Tiny Pascal in 
fig -FORTH $10 

NOVA fig -FORTH by CCI 
with editor, assembler, and 
utilities $15 
MVP -FORTH Source Listings 

IBM -PC Li CP /M 
Apple II /11+ $20 

$15 

Source Listings of fig -FORTH, for specific CPU's and computers. The 
$100 Installation Manual is required for implementation. Each $15 

I 1 1802 LI [.7 6800 AlphaMicro 
I 1 8080 8086/88 L ! 9900 APPLE II 

I i PACE 6809 1.! NOVA PDP- 11/LSI -11 
L 1 68000 Eclipse I I VAX 

Ordering Information: Check, Money Order (payable to MOUNTAIN VIEW PRESS. 
INC. I. VISA, MasterCard or COD's accepted. No billing or unpaid PO's. California 
residents add sales tax Shipping costs in US included in price. Foreign orders. pay 
in US funds on US bank, include for handling and shipping by Air: S5 for each item 
under $25. $10 for each item between $25 and $99 and $20 for each item over 
$100. Minimum order St O. All prices and products subject to change or withdrawal 
without notice. Single system and /or single user license agreement required on 
some products 

$150 DEALER á AUTHOR INQUIRIES INVITED 

CROSS COMPILERS Allow extending, modifying and compiling for 
speed and memory savings, can also produce ROMable code. *Requires 
FORTH disk. 

11 CP /M $300 I I IBM. $300 
I I H89/Z89 $300 I i 8086. $300 
I ì TRS -80/I $300 I. I Z80. $300 
I I Northstar", $300 I I Apple II /11+ $350 

fig -FORTH Programming Aids for decompiling, callfinding, 
and translating. Specify CP /M, IBM -PC, 8086, Z80, or 
Apple II/11+ 

MOUNTAIN VIEW PRESS, INC. 
PO BOX 4656 MOUNTAIN VIEW, CA 94040 (415) 961 -4103 
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"Mitch Kapor and his team of 
designers and programmers 
are incredibly creative: they 
have come up with more go 
ideas than they can possibly 
implement at one time, but 
they also implement more 
of them than I would have 
thought possible." 

Gregg Williams, 
BYTE magazine, 
December, 1982 

LCrUS 

d 

55 Wheeler Street, Cambridge, 

Massachusetts 02138 (617) 492 -7171 

Circle 235 on Inquiry card. 
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1 -2 -3 will be shipped to dealers on January 26, 1983. 
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Shape-Table Graphics 
for the TRS-8O 

Draw complex shapes with a single command. 

Dan Rollins 
Apartment C 
134 Olive St. 

Glendale, CA 91206 

In the fast -moving world of computer graphics, the 
TRS -80 Model I and III programmer seems to have been 
forgotten. When the local Apple users group meets, 
members admire each other's high- resolution graphics 
creations while discussing the details of vector plotting, 
video paging, and shape tables. And all the while, the 
TRS -80 owner carefully calculates SET /RESET /PRINT 
@ positions and curses the limitations of these 
commands. 

Ever wish you could draw a complex shape on the 
screen of your TRS -80 with a single command? Could 
you use a command for magnifying the size of that shape 
by using a scaling factor? How would you like to be able 
to "build" a page of graphics and characters in memory, 
then move it to the screen at machine -language speeds? 
Well, the KWIKDRAW program will painlessly add these 
functions to your repertoire. 

KWIKDRAW is a machine -language routine (see list- 
ings 1 and 2) that was developed to be used interactively 
with BASIC. This combination of machine -language 
speeds and BASIC flexibility allows freedom and ease 
found in neither medium independently. Additionally, 
the routine can be located on a BASIC program line. It 
need not be loaded separately as a SYSTEM tape nor will 
MEMORY SIZE ever need to be answered. It is loaded 
along with the BASIC application program. 

The methods to accomplish this have been covered in a 
previous article (see "Vector Graphics for the TRS -80," 
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BYTE, January 1983, page 371) and will not be repeated 
here. In essence, a BASIC program uses POKE com- 
mands to insert Z80 op codes into a prepared dummy 
string on a program line. The address of that string is 
used as the point to which control is passed via the USR 
command. Any such routine must be fully relocatable 
and contain no op -code bytes with values of 00 or 22 
hexadecimal. 

Vectors 
In this article, the word vector will be defined as a con- 

trol code used in moving a cursor for plotting points of a 
video -screen matrix. Using compass points as an 
analogy, a vector will be interpreted as motion north 
(up), south (down), west (left), and east (right), or as any 
combination of these motions, i.e., northeast (up and 
right). 

Starting at a key position, a vector will advance this 
cursor in any of eight directions. The new screen position 
may then be turned on, turned off, or skipped. From this 
point, another vector will further advance the cursor and 
take the required action. A series of such vectors may be 
used to define a shape -the basic building block for all 
graphics applications. A series of shapes, drawn rapidly 
on the screen, might be used to animate a figure. 

Couple this shape- drawing function with the ability to 
change the shape's key position from drawing to draw- 
ing; add the options of enlarging or reducing the size and 
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The speed and power of an IBM PC 
on a $345 Apple® card. 

FAST 5 MHZ OPERATION, 
TRUE MULTIPROCESSING 

ALF's AD8088 Processor Card adds a fast 16 -bit 
8088, the processor used in the IBM PC, to your 
Apple II. It runs programs from its on -board memory 
at a full 5 MHz -12% faster than the IBM PC -while 
the Apple also runs at full speed. And two or more 
AD8088's can be used in one Apple, to tackle 
problems that are beyond many mainframe systems. 

CP /M -86 AND 192K MEMORY 
CP /M -86° , the 8088 version of the industry stan- 

dard CP /M operating system, is available for the 
AD8088 for only $200. AD8088 CP /M -86 uses the 
popular Microsoft Softcard° disk format so you can 
buy the latest programs direct from major software 
distributors like Lifeboat Associates. 

CP /M -86 uses only 18K, leaving 46K for pro- 
grams on a 64K Apple - easily enough memory to 
assemble 12K of object code. For large programs, 
our $370 AD128K Memory Card provides 110K 

Trademarks 

program space, or 174K program space (192K 
system memory) for an extra $75. 

THE 8087 NUMERIC DATA PROCESSOR 
The AD128K Memory Card features a socket for 

the Intel 8087 Numeric Data Processor. The 8087's 
80 -bit internal format gives 18 digits of accuracy 
(Applesoft has only 9) . Its speed is equally impres- 
sive: it multiplies two 80 -bit floating -point numbers 
faster than the Apple runs 10 machine codes! 

FASTER APPLESOFT FOR SCIENTIFIC & 
ANALYTICAL PROGRAMS 

Any program can be rewritten for fast operation 
with the 8088, but ALF's "FTL" program speeds up 
math in your existing Applesoft programs - without 
modification. FTL is activated simply by typing RUN 
FTL. Programs produced by TASC° or Expediter II° 
also run faster. The graphs below show the dramatic 
improvement with FTL. 

51.7 
10 PRINT "2 3 "; 
20 FOR B = 5 TO 

1000 STEP 2 

30 FOR C = 3 TO 

SOR(B)STEP2 
40 IF B/C = INT 

(B /C) THEN 70 
50 NEXT 

60 PRINT B :" ": 
70 NEXT B 

Program to compute 
prime numbers 
from 2 to 1000. 

11Or 

23.2 

41.5 

12.9 

r 

40.8 

APPLESOFT TASC EXPEDITER II 

execution time in seconds 

RELIABLE LOW POWER OPERATION 
The clean design of the "AD" series separates the 

two main components - processor and expansion 
memory, when needed -on two cards. Low -power 
components are used for cooler operation: each card 
draws less than an Apple ROM card -far less than a 
typical 80- column card. 

SEE YOUR APPLE DEALER TODAY 
An Apple II computer with 64K (48K plus 

Language Card equivalent) and 13- or 16- sector disk 
drive is required. The AD8088 and AD128K can be 
used in any slot. 

Apple "' Apple Computer, 'TASC ", "Softcard ": Microsoft, "Expediter II ": Einstein /Goodrow, "CP /M-86 ": Digital Research 

ALF A L F PRODUCTS INC. 1448 ESTES DENVER, CO 80215 
[303] 234 -0871 
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Circle 368 on inquiry card. 

$595.00 
The Last Expansion Unit You 

Will Ever Have To BUY 
The nix most commonly required addrm features for your IBM I'L 

((Without Using Any Additional Slots! 
Six additonal system slots. Two Asynchronous serial ports.' 

Up to 256k of additional memory Three parallel ports. 
with our exclusive DPECC (R) Real Time Clock.- 
(Dynamic Parity Error Correct- 
ing Circuitry) 

The 256k RAM, 2 asynchronous serial ports, 3 parallel ports, and a 

Real Time Clock are all built on to the motherboard, so you won't 
have to waste precious slots on them. 

The Expansion Unit comes without these options installed.' So you don't 
have to pay for them if you don't need them. But when you do, all you have 

\`to do is plug in the chips and you are ready to go. 

"All options are available installed with the Expansion 
Unit. 

2116 WALSH AVENUE 
SANTA CLARA, CA 95050 
(408) 727 -7548 

The one place for all your 
business & personal 
computing needs! 

We specialize in Speed, Selection & Service! 

From business management and accounting software. 
to the latest entertainment - whatever you need is yours - 

FAST - from MICRO- MANIA! 

We've got the biggest selec- Stock & Customized Forms 
tion and fastest service on: (for all software packages) 

Software Packages Labels for all printers 
Computer Supplies Books from Addison -Wesley 
(including ribbons for OKI- and others' 
DATA, ANADEX & EPSON and much more! 
printers) 

Send for our FREE catalog! 

'Addison -Wesley's 
popular Pocket Guides 
Learn programming 
the easy, Addison - 
Wesley way! Their 
Programming Pocket 
Guides are just $6.95 
each Choose BASIC, 
COBOL, FORTRAN, 
PASCAL or general 
PROGRAMMING. 

iw.qs.q.-N1. 
agbnih llw l.rt S695 

each 

1 

MICRO -MANIA 
Dept. B2 P.O. Box 3048 Peabody, MA 01960 -3048 

Call Collect 617- 532 -5930 
Most orders shipped within 24 hours! 

FREE 

shipping 
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Direction Vector Character 
Move and Plot Move Only 

N A 
S B 2 

N then S C 5 
E D 4 

NE E 5 

SE F 6 
W H 8 
NW I 9 
SW J 

Table 1: Shape- definition characters interpreted by the 
KWIKDRAW program. The letters A through J will move 
and plot the cursor position, while the numbers I through 9 

and the colon will only move the cursor. 

changing the color of the shape; and we have motivation 
for the invention of shape -table graphics for the TRS -80 
and the reason for KWIKDRAW. 

KWIKDRAW interprets a BASIC character string as a 
series of vectors. Shapes are drawn using pixels or any 
displayable character. A shape may be enlarged by a scal- 
ing factor of 2 to 256 and may be drawn anywhere on or 
partially off the screen. Pages of shapes may be stored in 
memory for rapid sequential recall. 

In writing KWIKDRAW, I 

decided that ease of 
programming was more 

important than using the memory - 
stringy "bit- stream" method 

employed in Applesoft. 

Shape -interpreters are notorious for being difficult to 
work with. Applesoft, for example, requires that a shape - 
table be created as a series of 3 -bit codes. The first 2 bits 
indicate direction (up, down, left, right), and the third in- 
dicates a plot /don't -plot action. Byte boundaries are ig- 
nored except in defining the end of the shape. These rules 
tend to make shape defining a complex proposition. 

Table 1 contains the shape- definition characters that 
are interpreted by KWIKDRAW. Notice that all charac- 
ters may be entered from the keyboard. Though only 5 of 
the 8 bits of an ASCII (American Standard Code for In- 
formation Interchange) character are needed for defining 
a vector, I decided that ease of programming was more 
important than using the memory- stingy "bit-stream- 
method seen in Applesoft. Also, note that provisions are 
made for moving the cursor without changing the back- 
ground upon which the shape is drawn. 

Defining a Shape 
The easiest way to explain how to define a shape is to 

Text continued on page 418 
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The Well -Tempered Cross -Assembler 
Before Johann Sebastian Bach developed 
a new method of tuning, you had to 
change instruments practically every time 
you wanted to change keys.Very difficult. 

Before Avocet introduced its family of 
cross -assemblers, developing micro -pro- 
cessor software was much the same. You 
needed a separate development system 
for practically every type of processor. 
Very difficult and very expensive. 

But with Avocet's cross -assemblers, a 

single computer can develop software for 
virtually any microprocessor! Does that 
put us in a league with Bach? You decide 

Development Tools That Work 
Avocet cross -assemblers are fast, reliable 
and user -proven in over 3 years of actual 
use. Ask NASA, IBM, XEROX or the hun- 
dreds of other organizations that use them. 
Every time you see a new microprocessor - 
based product, there's a good chance it 
was developed with Avocet cross - 
assemblers. 

Avocet cross -assemblers are easy to use. 
They run on any computer with CP /M' 
and process assembly language for the 
most popular microprocessor families. 

XASMO5.. 
XASMO9 .. 

XASM18 .. 
XASM48 .. 
XASM51 .. 
XASM65 .. 
XASM68 .. 

XASMF8 .. 

XASMZ8 .. 
XASM400.. 

6805 
6809 
1802 
8048/8041 
8051 
6502 
6800/01 
F8/3870 
Z8 
COP400 

$200 
each 

XASM75 .... NEC 7500 $500 

(Coming soon: XASM68K .... 68000) 

Turn Your Computer Into A 
Complete Development System 
Of course, there's more. Avocet has the 
tools you need from start to finish to enter, 
assemble and test your software and finally 
cast it in EPROM: 

Circle 42 on inquiry card. 

Text Editor VEDIT -- full- screen text edi- 
tor by CompuView. Makes source code 
entry a snap. Full- screen text editing, plus 
TECO -like macro facility for repetitive 
tasks. Pre- configured for over 40 terminals 
and personal computers as well as in user - 
configurable form. 

CP /M -80 version $150 
CP /M -86 or MDOS version $195 
(when ordered with any Avocet product) 

In- Circuit Emulators -- MICE In- Circuit 
Emulator by Microtek. Full capability 
emulation in a compact, inexpensive 
device. Accepts high -level ASCII com- 
mands through RS 232 serial interface. 
Down -loads programs generated by 
Avocet cross -assemblers .. examine and 
modify memory and registers, access I/O 
ports and control program execution in 
single instruction and single -cycle modes. 
Forward and backward tracing for up to 
256 qualified cycles ... Assembly /Disas- 
sembly commands with symbolic labels 
make it easy to modify the program under 
test. 

MICE -I versions for 6502, 8048, 8085, 
NSC 800 and Z -80 $1,795 each. 

MICE -II versions with 2K trace and 32K 
program memory, plus real -time emula- 
tion and hardware break points for 6502, 
6809, 68000 , 8085 and 8086/8088 .... 

... $3,995. 

(6805 and 8051 versions available starting 
second quarter) 

ROM Simulator -- ROMSIM by Inner Ac- 
cess eliminates need to erase and 
reprogram EPROM. Installed in an S -100 
host, ROMSIM substitutes RAM for 
EPROM in external target system. 16K 
memory can be configured to simulate the 
2708, 2758, 2716, 2516, 2732, 2532, 
2764, 2564 in either byte or word 
organization. Avocet's configurable driver 
makes loading of HEX or COM files fast 
and easy. 

From $495 depending on cabling and 
RAM installed. 

EPROM Programmer -- Model 7128 
EPROM Programmer by GTek programs 
most EPROMS without the need for per- 
sonality modules. Self- contained power 
supply ... accepts ASCII commands and 
data from any computer through RS 232 
serial interface. Cross -assembler hex ob- 
ject files can be down - loaded directly. 
Commands include verify and read, as 
well as partial programming. 

PROM types supported: 2508, 2758, 
2516, 2716, 2532, 2732, 2732A, 
27C32, MCM8766, 2564, 2764, 27C64, 
27128, 8748, 8741, 8749, 8742, 8751, 
8755, plus Seeq and Xicor EEPROMS. 

(Upgrade kits will be available for new 
PROM types as they are introduced.) 

Programmer $389 
Options include: 

Software Driver Package $ 30 
RS 232 Cable $ 30 
8748 family socket adaptor $ 98 
8751 family socket adaptor $174 

Call Us 
If you're thinking about development sys- 
tems, call us for some straight talk. If we 
don't have what you need, we'll help you 
find out who does. If you like, we'll even 
talk about Bach. 

VISA and Mastercard accepted. All popular disc formats now 
available .- please specify. Prices do not include shipping and 
handling -- call for exact quotes OEM INQUIRIES INVITED 

'Trademark of Digital Research 

AVOCET 
SYSTEMS NC. 
DEPT. 283 - B 

804 SOUTH STATE STREET 
DOVER, DELAWARE 19901 
302 - 734 -0151 
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Listing 1: KWIKDRAW assembly -language program. 

00100 ; 

00110 ; 

00120 ; 

00130 ; 

00140 ; 

PROGRAM ID : KWIKI'RAW 
PROGRAMMER : Dan Rollins 
DATE : 09/24/81 

Progrem Abstract : 

00150 ; This program interprets a string of 
00160 ; control characters es a graphics shape, 
00170 ; placing it on the screen at the position 
00180 ; defined as an X,Y coordinate, scaled to 
00190 ; a given value and drawn with either lit 
00200 ; or unlit pixels or any displayable 
00210 ; character. 
00220 ; 

00230 ; KWIKDRAW renuires a BASIC string of 
00240 ; "vector definition" bytes and 6 control 
00250 i parameters. These control parameters are 
00260, passed to the routine by Placing them in 

00270 ; elements of en INTEGER array : 

00280 ; 

00290 ; P 7.(0) = X ordinate (0 -127 or 0-63) 
00300 ; P7.(1) = Y ordinate (0 -47 or 0-15) 
00310 ; P %(2) = VARPTR(shape definition string) 
()0320 ; P %(3) = SET/ RESET /CHARACTER byte : 

00330 ; 0= RESET, 1 =SET, else = CHARACTER 
00340 ; P %(4) = scaling factor (1-255) 
00350 ; P 7.(5) = Pain5 argument: 
00360 ; 0 =page OUT, DRAW, page IN 
00370 ; 1 =page OUT, DRAW (build e page) 
00380 ; 2 =DRAW, pa5e IN (display a page) 
00390 ; 3 =DRAW only (don't Page) 
00400 ; P%(6 -517) = working storage for screen 
00410 ; 

00420 ; Once these values are defined, KWIKDRAW is 
00430 ; called via: 
00440 ; 

00450 ; UU =USR(VARPTR( P (0) ) ) 

00460 ; 

00470 ; The she definition string is composed of 
00480 ; characters which are interpreted by KWIKDRAW 
00490 ; as motions of e cursor - where bits indicate 
00500 ; motion North, South, East, West or combinations 
00510 ; thereof. 
00520 ; 

00530 ; NORTH = bit 0 (char AND 1) 

00540 ; SOUTH = bit 1 (char AND 2) 
00550 ; EAST = bit 2 (char AND 4) 
00560 ; WEST = bit 3 (char AND 8) 

00570 ; MOVE (don't plot) = bit 5 (char AND 32) 
00580 i 

00590 , * * * * * * * * *. * * ** CHART OF CONTROL CHARACTERS * * * * * * * * * * * * ** 
00600 ; ** ** 
00510 ; ** direction plot /move move only ** 
00620 ; ** - .___._.___ / ** 

00630 ; *:* N / "A" / "1" ** 
40 ;r* 00640 ** C / u " ** H 

00650 ; ; *:* (plot only) / "C" / "3" ** 

00660 ; ** E / "D" / "4" ** 

00670 ; ** NE / 
"E" / "5u ** 

00680 ;** SF / 
"F" / "6" ** 

Listing I continued on page 398 
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"The computer company says call the software company. The software 
company says call service. Service says it's not in the contract; read the 
training manual. And nobody understands the manual." 

Monroe eliminates a major source 
of trouble for computer buyers. 

Too manysources. 
When it comes to buying 

a computer, the more people you 
deal with, the lonelier it can get. 
Fortunately there's one computer 
company that does business dif- 
ferently: Monroe. 

We offer one of the most 
advanced business microcomputer 
systems in the world. But unlike our 
competitors, we accept complete 
responsibility for your computer 
system after you buy -even if 
you buy only one. 

Software 
that's easy to use. 

Monroe software covers a 

wide range of applications, is 

designed for productivity and is 

easy to use. Our Extended Basic is 

closer to everyday English than 

competitive Basics. An extensive 
CP/M® -based library is available. 
We even offer a software mainte- 
nance contract. 

Your Monroe representative 

[13 MON ROE 
Litton Systems For Business 

is responsible to you. That's the 

only way we've done business for 
70 years. For more information 
or a free demonstration in your 
office, call or write now. 
800 -526 -7843 Ext. 444 
(in New Jersey 800- 522 -4503 

Ext. 444) 
Monroe Systems For Business 

The American Road 

Morris Plains, New Jersey 07950 

E] Yes, I'd like a free demonstration in my office. 

!7 Please send me more information on your 

computers. 

Name 

Title 

Company 

Address 

City State Zip 

Phone 

At your side every step of the way. 
CP M n o registered nodemark of Digital Research Inc. 

PMN 1 83 
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Listing I continued: 

0001 
0003 
00(!5 

00n;-, 

00O ,r 

000'2 
000E 

00690 ;** 
00700 ;** 
00710 ; ** 
00720 ;** 

W 

N14 

SW 

/ "H" / "I" 

.8. 

.9. 
I I . 11 

** 
** 
** 
** 

00730 ;************************* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ** 
00740 ; 

00750 ; These characters also have unused bits 
00760 ; sett' but allow for Keyboard entry. 
00770 ; 

00780 ; 

00790 ; 

00300 ; 

00810 ; 

00920 ; 

00830 ; 

00340 ; 

00850 ; * * * * * ** 
00860 ; * * * * * ** 
00370 ; * * * * * ** 
00880 ; 

00890 ;<><><><><><><><><><><><><><><><><><><><><><><><><><><><> 

Elements of the shape table cause the 
internal pointer to FIRST be adjusted, 
then the point is plotted. 

When bit 5 is ON, the pointer is moved 
without any character or pixel alteration 

The program is fully relocatable and * * * * * ** 
suitable for "pacKing" into a BASIC * * * * * ** 

string within a program line. * * * * * ** 

00900 ; 

00910 ; 

00920 ; 

00930 ; 

00940 XPOS r_ciU 

00950 YPOS EC2U 

00960 PTRLSB EC1U 

00970 PTRMSB EClu 

00990 SRBYTE EC1U 

00990 SCALE EQU 
01000 PAGER EQU 
01.0:10 ; 

offsets fron) USR 
argument address -1 

+1 
+3 
+5 
+6 
+7 
+9 
+11 

name of BASIC 
variable 

;P'/,(0) 

;PX( 1 ) 

;P7.(2) 

;PY.(3) 
;P%(4) 
;P7.(5) 

01020 ;<><><><><><><><><><><><><><><><><><><><><><><><><><><><> 
0:1030 ; 

0000 0:10440 

0000 Ct 7F0A 01.0 ":,0 

000'3 ES 01060 
0004 DDE 1 01070 
0006 DD2B 0:1.080 

01090 ; 

0008 110001 01100 LD 
000. 15 011:10 DEC 
000C 19 01120 ADD 
000I:í E5 01130 PUSH 
000E FDE 1 01140 POP 

01150 ; 

01160 ;These lines "page" OUT of video memory into the 
01170 ;storage area within a BASIC integer array. 
0:1.180 ;The section is skipped if the =aging argument--P7.(5)-- 
01190 ;is 2 or 3 (bit 1 is ON) . 
01200 ; 

001.0 DDCBOB4F 01210 BIT 1f(IX +PAGER) ;paging erg = 2 or 3? 

00! /. 200E 01220 JR NZ,POSKIP ; then sKip. Else 
01230 ; 

001 
' 

\.) EP 01240 EX DE,HL ;use array as destination JJ .1. i- 

001 " 21013C 01250 LD H1.±3C01H 
001A 2P 01260 DEC HL ; HL => source (screen) 
001P 01.EFO3 01270 LD BC,3FFH 
001.E 03 0:1280 INC BC ; BC is byte count (1024) 

ORG 
CALL 
PUSH 
POP 
DEC 

0 

0A7FH 
HL 
IX 

IX 

DE1010CH 
h 
HLyDE 
HL 
IY 

irelocatable code 
;get ARC from BASIC 

;point IX index register to 
; control parameter array 
; Offsets from IX must not be 0 

;DE = 12 

;HL => start of storage- 
; area (integer array) 
;save in IY register 

Listing I continued on page 400 
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Micromint will put both a computer 
development system and an OEM dedicated 

controller in the palm of your hand 
for as little as $127: 

The Z8 Basic Computer /Controller 
represents a milestone in microcompu- 
ter price- performance. The entire 
computer is 4" by 41/2" and includes a 

tiny BASIC interpreter, 4K bytes of pro- 
gram memory, one RS -232 serial port 
and two parallel ports plus a variety of 
other features. The Z8 microcomputer 
board is completely self- contained and 
optimized for use as a dedicated con- 
troller. Can be battery operated Comes 
with over 200 pages of documentation. 

Z8 BASIC COMPUTER/CONTROLLER 

Uses Zilog Z8671 single chip mic- 
rocomputer 
On board tiny BASIC interpreter 
2 parallel ports plus serial I/O port. 
Just connect a CRT terminal and 
write control programs in BASIC 
4K bytes of RAM. EPROM pin com- 
patible 
Baud rates 110 -9600 BPS 
Data and address buses available for 
124K memory and I/O expansion 
Consumes only 1.5 watts at +5, +12 
& -12v. 

BCCO1 Z8 Basic Computer 
Assembled & Tested S199.00 

BCCO2 Z8 Basic Computer 
Kit S169.00 

Z8 MEMORY. I/O EXPANSION & 

CASSETTE INTERFACE 

The Z8 Memory, I/O Expansion & 
Cassette Interface Board (Z8 Expan- 
sion Board for short) allows you to add 
up to 8K of additional memory plus 
three 8 -bit parallel ports to your Z8 
Basic Computer /Controller. The mem- 
ory expansion will support any com- 
bination of byte wide RAM memory 
chips or 2716 or 2732 EPROM. The 
cassette interface is 300 baud Kansas 
City Standard (2400Hz /1200Hz). 

BCCO3 Z8 Expansion Board 
w /4K memory S140.00 

BCCO4 Z8 Expansion Board 
w /8K memory .. S170.00 

Z8 EPROM PROGRAMMER 

The EPROM Programmer board 
allows you to transfer application pro- 
grams in BASIC or Assembly language 
directly from RAM to either 2716 or 
2732 EPROMS. Requires Z8 Basic 
Expansion Board for operation. 
NOTE: We recommend the higher cur- 
rent UPS03 or UPSO4 power supply 
when using the EPROM Programmer. 

BCCO7 Z8 EPROM Programmer 
Assembled & Tested 

... $145.00 

Z8 SERIAL EXPANSION BOARD 

The Serial Expansion Board adds an 
additional RS -232C serial port to the Z8 
system. It runs at 75 to 19,200 baud in 
all standard protocols. The 20 ma. cur- 
rent loop is opto- isolated for reliability 
and protection. 

BCCO8 Z8 Serial Board 
Assembled & Tested ... $180.00 

MOTHER -BOARD 

MB02 Z8 Mother Board 
with 5 connectors (Gold) 
Assembled & Tested .... $81.00 

UNIVERSAL POWER SUPPLY 

+5 @ 300 ma. +12 & -12V @50 ma. 
UPS01 Assembled and 

Tested $ 35.00 
UPS02 Kit S 27.00 

+5 @ 1 amp. +12 & -12V @ 50 ma 

UPS03 Assembled and 
Tested S 60.00 

UPSO4 Kit S 50.00 

COMING SOON 
A/D Converter 8 Channel 8 Bit 
AC I/O Board 

4 Channel 115Vac inputs 
4 Channel 115Vac outputs 

20 MA ADAPTER 

Z8 CROSS ASSEMBLERS 

FROM ALLEN ASHLEY 
XAS01 For TRS -80 Mod I S 75.00 
XAS02 For TRS -80 Mod III S 75.00 
XAS03 For CP /M -8" .... $150.00 

FROM MICRO RESOURCES 
MR01 CP /M -8" Diskette . $ 75.00 
MR02 APPLE II CP /M 51/4"S 75.00 

\s featured in Ciarcia's Circuit Cellar, 
Byte Magazine, July, August, 1981. 

Z8 is a trademark of Zilog Inc. CPIM is a trademark of Digital Research 

MICROMINT INC. 
561 Willow Avenue 
Cedarhurst, NY 11516 

To Order: 
Call Toll Free 
1- 800 -645 -3479 
For Information Call: 
1- 516 -374 -6793 

Circle 261 on inquiry card. 

In quantities of 100 
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Listing I continued: 

001 1 

0021 
002.4 

MÁr°r 

002 
rY 

0029 
00:;!A 

002.B 

007 (..: 

002T1 

003 0 

EI:iD0 

DDc:>E0:':, 

DIa6606 
4,r. ,, 

23 
5E 
23 
5;, 

ED 
DD5601. 

DD5E03 

0:190 
01300 
01310 
01320 
01330 
01340 
01350 
0:1360 
01370 
01380 
0:1390 
01400 

; 

POSKIP 

LDIR 

LD 
LD 
LD 
:INC 

LIi 

INC 
LD 
EX 
LD 
LD 

L,( IX+PTP,LSB ) 

H;( IX+PTR,MSB ) 

By(HL) 
HL 
E;(HL) 
HL 
Dy(HL) 
DEfHL 
D; ( 1 X+XPOS ) 

E;( IX+YPOS ) 

;store screen to memory 

;Point HL to BASIC's 
; variables list 
;het LENGTH of string 

;HL => control characters 
;DE register defines the 
; current X,Y coordinates 

01410 ; 

0033 2E 01420 DEC HL ;set UP for main loop 
0:1430 ; 

0031 23 01440 MAIN INC HL ;loop decodes each vector byte 
DD4F.0'r 01450 LD C; ( IX +SCALE ) 

01460 ; 

0039 C I:, 4 6 01470 BIT Of¡HL) ;motion NORTH? 
003c1 2803 01480 JR ZfCHKSTH ;bit not ON, so sKiP 
Orr 7I:t 0:1.490 LD A,E ;bit is ONE adjust the 

00:3D 91 01500 SUB C. ; Y pointer NORTH by 
0031::: 5F 0:1510 I...D EfA ; the scaling factor 
003E CB41: 01520 CHKSTH BIT 1f(HL) ;motion SOUTH? 
M41 2803 01530 JR ZfCHKEST 
0043 7B 01540 1._ D Afl: 

N44 81 01550 ADD A;C 
004 5F 01560 LD EfA 
004;> CB56 01570 CHKEST BIT 2f( HL ) ;motion EAST? 
00-44t 2803 01590 JR ZfCHKWST 
00l( 1 7A 01590 LD Aft! 

001 P 81 01.600 ADD AfC 
004(" 57 01610 LD DfA 
004 :0 CF{ lE 01620 CHKWST BIT 3f( HL ) ;motion WEST? 
004 E 2803 01630 JR ZfCHKPLT 
005 :1. 7A 01640 LD AfD 
005.' 91. 01650 SUB C 

M53 57 01660 LD IfA 
0054 C D 6 E 01670 CHKF'L T BIT 5f(HL) ;plot /no plot flag ON? 
'c .1 ... ' 2:I.r ..1 01680 JR ZfOKPLOT ;bit is OFF so PLOT 

01690 ;else the following JUMP 
01 700 ;sends control looping 
0:1710 ;back to get another 
01720 ;control character 
01770 ; 

005 10Dl^i 01750 JMPER2 DJNZ MAIN ;span #2 of the "bridge" 
01760 _ -_ -_- 
01770 f 

01780 ;These lines "Page" the updated video storage area 
0:1790 ;hack IN to the screen. The action is skipped 
01800 ;when the paging argument = 1 or 3 (hit 0 is ON). 
0.1810 f 

005ci DDCBOI{46 0:1820 E';IT BIT 0,( IX+PAGER ) ;P(5) = 1 or 3 ? 

005E CO 01830 RET NZ ; then beef( to BASIC 
01840 ; 

00'::; l.. F D E5 01850 PUSH IY ;else page IN to screen 
. 

1 . 00,, El t. O 860 1 POP HL ;HL => storage 
0062 1 :1 0 13 r: 01970 LD DE;3CO1H 
006 t: ; 1D 01. 8 8 0 DEC E ;DE => screen memory 

Listing I continued on page 402 
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Now NRI takes you inside the 
new TRS-8O Model III microcomputer 

to train you at home as the 
new breed ofçmputer specialist! 

NRI teams up with Radio Shack 
advanced technology to teach 
you how to use, program and 
service state -of -the -art 
microcomputers... 

It's no longer enough to be just 
a programmer or a technician. 
With microcomputers moving into 
the fabric of our lives (over 

250,000 of the TRS -801'H alone 
have been sold), interdiscipli- 
nary skills are demanded. And 

NRI can prepare you with the 
first course of its kind, cover- 
ing the complete world of 
the microcomputer. 

Learn At Home 
in Your Spare Time 
With NRI training, the program- 

mer gains practical knowledge of 
hardware, enabling him to design sim- 
pler, more effective programs. And, 

with advanced programming skills, the 
technician can test and debug systems 
quickly and easily. 

Training includes the TRS -80 Model Ill microcom- 
puter, professional LCD multimeter, the NRI Discov- 
ery Lab, Computer Assisted Instruction programs 
and hundreds of demonstrations and experiments. 
ITIO SO is a trademark of the Radio Shock dnvivon of Tooth Corp ) 

J 
Only NRI gives you both kinds of 

training with the convenience of home 
study. No classroom pressures, no night 
school, no gasoline wasted. You learn 
at your convenience, at your own pace. 
Yet you're always backed by the NRI staff 
and your instructor, answering questions 
and giving you guidance. 

You Get Your Own Computer 
to Learn On and Keep 
NRI training is hands -on training 

with practical experiments and demon- 
strations. You don't just program your 
computer, you go inside it...watch how 
circuits interact... interface with other sys- 

tems... gain a real insight into its nature. 
You also work with an advanced 

liquid crystal display hand -held multi - 
meter and the NRI Discovery Lab per- 
forming over 60 separate experiments. 
Both microcomputer and equipment 
come as part of your training for you 
to use and keep. 

Computer Assisted 
Instruction 

Your TRS -80 even helps train you. 
You receive 8 special lesson tapes in BASIC 

computer language. Using them in your 
microcomputer, you `talk" to it as you 
progress. Errors are explained, graphics 
and animation drive home key points. 
Within a matter of minutes, you'll be able 
to write simple programs yourself. 

Send for Free Catalog... 
No Salesman Will Call 
Get all the details on this exciting 

course in NRI's free, 100 -page catalog. 
It shows all equipment, lesson outlines, 
and facts on other electronics courses 
such as Electronic Design, Industrial 
Electronics, TV /Audio /Video Servicing... 
11 different career opportunities in all. 
Keep up with the latest technology as you 
learn on the latest model of the world's 
most popular computer. If card has been 
used, write to: 

1:1111 
We'll give you tomorrow. 

NRI Schools 
McGraw -Hill Continuing 

Education Center 

3939 Wisconsin Avenue 

Washington, D.C. 20016 
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Listing 1 continued: 

0066 01 F"F03 
0069 03 
006A EDriO 

006(T: C9 

0 6 X.I J 
r. 

'aI... . ,:.. 

0061.. 115 

N70 DD 4 60 ;' 

007..x E5 .., 

0074 C'`, 

0071:3 PII7E07 
0070 FE02 
007A 3823 

00 7 C_ 7A 
007I:' FE 40 
007E 305C 
008:1. 7B 
00::'.;' FE 10 
ooF 4 3057 

00°6 63 
M27 6A 
0080 CR25 
008A CF.t25 

M8r: CB2C 

002E CRIB 
009() CB2C 
0092 CIj1.D 

0094 FDE= 5 

0096 Cl 
,J09:7 09 
0098 PI.I7Ç07 

009.(:, 
183r_ 

nnor c o 
"J . ... _ . / 

01890 
01900 
01910 
01920 ; 

01930 
01940 ; 

01950 ; 

LII 

INC 
LDIR 

RET 

BC,3FFH 
BC ;BC is byte count (1024) 

;F aye memory to screen 

01960 ONPLOT PUSH BC 
01970 PUSH DE 
01980 ; 

01990 ; 

02000 ; 

02010 ; 

02020 ; 

02030 ; 

02040 YLOOP 
0 "2050 

02060 ; 

02070 ; 

02080 XLOOP 
02090 
02100 ; 

021:10 
02120 
02130 
021.40 ; 

02150 ;** K**************** * * * * * * * * * ** * ** ** * * * * * * * * * * * * * ** 
02160,* This section determines a screen address * 

02170 ;* at entry : D = column position (0 -63) * 

02180 ;* E = screen row (0 -15) * 

02190 ;* at e:::it : HL => video memory at requested byte * 

02200 ;* destroys HL and BC registers * 

02210 ;*********:********** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ** 

;<<<<< program EXIT <<<< 

;save table byte counter 
; and current X,Y 

These nested loops draw a block of pixels (or 
characters) which is SCALE wide and SCALE high. 

44444444t444t4444444444444t4tt444t44 
t 

t 

t 
t 

************* t 

;save main registers * t 

; * 
* 

PUSH DE 
LD B, (IX +SCALE ) 

PUSH HL 
PUSH BC 

LD 
C F' 

JR C,PXMODE 

A,(IX +SRBYTE) if 5th argument is * 

2 ;1 or 0, mode is PIXEL 

02220 ; 

02230 CHMO.DE LD 
02240 CF' 

02250 JR 
9260 LD 
02270 CP 
02280 JR 
02290 ; 

02300 LD 
02310 LD 
02320 SLA 
02330 SLA 
02340 SRA 
02350 RR 
02360 SRA 
02370 RR 
02380 PUSH 
02390 POP 
02400 ADD 
02410 1._D 

02420 JR 
02430 ; 

02440 ; - - ----- - - - - - - - 

02450 JMPER1 JR JMPER2 

A,II ;check X,Y coordinates to make 
64 ; sure that they are valid 
NC,PLTSKP ;for CHARACTER mode. 
A,E 
16 

NC, PLTSt:P 

H,E 
L,II 

L 

L 
H 

L 
H 

L 
IY 
BC 
HL,BC 
A,( IX+SRBYTE ) 

SVBYTE 

02470 ', 

02480 ; 
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; get row and column 

;column = column * 4 

;HL = HL/4 

;BC => storage 
;HL => byte to alter 
;get plot character 
;store the CHARACTER arg. 

;span 41 of the "bridge" 
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Acalulated 
way tg cut your 

Saving on 
electricity costs 
is as easy as 
switching light 
bulbs. This free 
slide rule calculator 
from Westinghouse 
shows you where 
to begin. 

Use your Westinghouse 
Energy -Saving Calculator to take a 
hard nosed look at the lamps you are 
using now. Your calculator will help you 
select the most efficient type of lamps 
for offices, plants, show rooms and 
display areas. 

If you have fluorescents, substituting 
Westinghouse Econ-o-watt lamps for 
standard lamps will have an immediate 
effect of up to six watts per socket, with 
no appreciable change in light level. 

Or save up to 80% in energy by 
replacing incandescent lighting with 
high pressure sodium lamps. They save 
energy while producing an equivalent 

4/ 

IÍ11 
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W 
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I 
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II \ wo` I1T.elñe,a °' !11i 

rltlílMpYE ^:'e.°. 
11 

1,0 lll' 
ü7y:/"..ai:.... \ .0ú1L , 

light level. 
Westinghouse 

lamp products and programs are 
calculated to help save you from rising 
electricity costs. Our free calculator 
will show you how. 

Get your free energy - saving 
calculator now! Call 
toll -free 800 -631 -1689. 

Westinghouse 
Lamp Divisions 
Bloomfield, New Jersey 07003 
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Listing I continued: 

02490 
02500 
02510 
02520 
02530 
02540 

;***************************************************** 
;* This is a relocatable SET/RESET routine : * 
;* At entry : D = X (0-127) * 
;* E = Y (0-47) * 

;* ( IX+SF:I;YTE ) = SET/ RESET code ( 0 = RESET, 1 = SET )* 
;4: destroys HLy BC, AF registers * 

02550 ;*4:******%I:*******%K**W%K%I:**%K%Y***%K*****%K%ñ%k%K%B%K**%K%ñ%K*%ñ%K**%K* 

02560 i 

009F 7A 02570 PXMODE LD AID ;sKiP if invalid coordinates 
MAO FE80 02580 CP 128 
O4A2 3039 02590 JR NC I PLTSKF' 
00A4 7B 02600 LD AyE 
00A FE30 02610 CP 48 
00A7 3034 02620 ,JR NC1PLTSKP 

02630 's 

M.1C, . 
04f1í.' 

'll..:F 
,J, 

7B 
02640 
02650 

LD 
LD 

HfOFFH 
AyE 

MAC 24 02660 DIV3 INC H ;divide Y value by 3 

NAD D603 02670 SUB 3 ;leaving c+uotient in H reg. 
00; ; F 30 I" B 0680 ,J R NCyDIV3 ; H is 0-15 
OOB :I. C603 02690 ADD Ay3 ;and remainder in B reg. 
O0B'; 47 02700 LD ByA ; B is 0-2 
='J4B 4 6A 02710 LD LyII 

00Bi': l. !w_.J CB25 02720 SLA L ;L = X * 2 

008: CB2C 02730 SRA H 
OOB,' CB:ID 02740 RR L 

OOBI:r CB2C 02750 SRA H ;Divide HL by 4, leaving 
NB r:1 CB :I. D 02760 RR L ;remainder (0 or 1) in Carry 
NBF° CB:L0 02770 R L B ;determine pixel Position by 
iJOC :I. 04 02780 INC B ;B =DIV3 rrndr * 2 + DIV4 rmdr + 1 

0C2 AF 0 2790 XOR A 

00E3 37 02800 SCF 
00C4 8F 02810 GETBIT ADC A>'A ;determine pixel value by 
OOC:::i 10FD 02820 DJNZ GETBIT ; taking 2 to the Bth power 

02830 ; 

OOC7 FDE5 02840 PUSH IY 

WC'; Cl 02850 POP BC 
00CA 09 02860 ADD HLyBC ;HL => byte to alter 

02870 ; 

00C:B CB7E 02880 BIT 7,(HL) ichecK if currently 
000D 2002 02890 JR NZ, GFX.OK graphicsy go if so 
OQCF 3680 02900 LU (HL )yBOH else clear the byte 
00D1 DDCB0746 02910 GFXOK BIT 0,( IX+SRBYTE ) ;if SET /RESET flag is 0 
00D5 2803 02920 JR Z:RESET ; then sKip .... else 
OOI1' B6 02930 SET OR (HL) ;add a bit to screen byte 
00I:18 1802 02940 JR SVBYTE 
out 2F 02950 RESET CPL. 

OODB A6 02960 AND (HL) ;mask( bit from byte 
02970 ; 

OOI1C 77 02980 SVBYTE L.D (HL)+A ;store the altered byte 
02990 ; 

OQI1I1 C1 03000 PLTSKP POP BC ;restore registers used by 
0011E E 1 03010 POP HL plot. routines 

03020 
0 0I1 F 14 03030 INC D 

OOEO 1091 03040 DJNZ X,LOOP ;plot SCALE horizontal points* 
03050 ; * # 

03060 ; * * * * * * * * * * * * * * * * * * * * ** # 

03070 ; 

00E2 I11 03080 POP DE 

Listing 1 continued on page 406 
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IFIEW 
Find great bargains in this list and reap the rewards: immediate availability, 24 -hour express delivery, 

toll-free technical support, 60 -day trial with full refund privileges and special volume discounts. 

DATABASE 
MANAGEMENT 
dBase II- 
Ashton -Tate $ 475 
Condor II-Condor 
Computer Corp. $ 450 
Data Star - MicroPro 

Call For Price 
Easy Filer - 
I. U. S. $ 280 
VisiFile - VisiCorp $ 190 

SPREADSHEETS/ 
CALCULATORS 
SuperCalc - Sorcim 

Call For Price 
VisiCalc 256K- 
VisiCorp $ 195 
Calc Star - MicroPro 

Call For Price 
Multiplan- 
Micro Soft $ 225 

COMMUNICATIONS 
Emulink (IBM PC 3270) 
Micro Link Corp 
Emulink (Apple 3270) 
Micro Link Corp 
Crosstalk -Micro Stuf 
BSTAM -Byron Software 

WANTED 
Help in reducing our inventory. Pick up one of these 
specials -priced so low we're actually losing money! 

HAYES SMARTMODEM 1200 
(in stock) $525 
CROSSTALK 
MicroStuf $120 

dBASE II 
Ashton -Tate $475 

SUPERCALC 
Sorcim Call For Price 

WORDMATES (IBM PC) 
From Softword Systems - 
the professional's choice in 
IBM PC word processing. $495 

WORD PROCESSING /SPELLING 
Wordmate - Softword Systems 
Wordstar- MicroPro 
Mailmerge- MicroPro 
Wordstar /Mailmerge - 
MicroPro 
Spellbinder - Lexisoft 
Easywriter II-I.U. S. 
The Final Word -Mark of the Unicorn 
Select w /Superspell- Select Info. 

Sytems 

$ 995 

$ 795 
$ 120 
$ 150 

$ 495 
Call For Price 
Call For Price 

Call For Price 
$ 295 
$ 265 
$ 245 

$ 395 

LANGUAGES/ 
UTILITIES 
C Basic - 
Digital 
Research $ 125 
M Basic - 
Micro Soft $ 275 
CB 80- 
Digital 
Research $ 420 
Basic Compiler - 
Micro Soft $ 310 
Fortran 80- 
Micro Soft $ 395 
CoBol 80- 
Micro Soft $ 575 
Pascal MT +- 
Digital 
Research $ 425 
PL-1 80- Digital 
Research $ 420 

MISCELLANEOUS 
Milestone - Organic 
Software 
StatPak -NW 
Analytical 
VisiSchedule - VisiCorp 
VisiTrend/Plot - Visi Corp 
Supersort- MicroPro 
Datebook- Organic Software 

MODEMS 
Hayes Micromodem II 
Hayes Smartmodem 300 
PRINTERS 
Epson MX80 FT 
Epson MX100 FT 
IDS Prism 80 
Okidata 82A 
Okidata 83A 
NEC 3550 33cps wp 

$ 245 

$ 395 
$ 245 
$ 245 

Call For Price 
$ 245 

$ 275 
$ 212 

$ 555 
$ 745 
$1335 
$ 439 
$ 705 
$1900 

Call toll -free 800- 328 -2260 
(In Minnesota, 612 - 544 -3615) 

American Express MasterCard VISA 
3.5% surcharge on all credit orders. 

Purchase orders accepted from corporate accounts. All orders are shipped UPS. 
3% shipping charge on software items. 2% shipping charge on hardware items. 

VAIA raAI IQf'`C v 
DATASOURCE SYSTEMS MARKETING CORP. 

1660 South Highway 100, Minneapolis, MN 55416 
Circle 141 on inquiry card. 
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Listing I continued: 

00E3 1C; 

00E:4 OD 
0: E à 2088 

00E:.7 D1. 

01E::8 Cl 

00E9 188? 
0000 
00000 TOTAI. 
.'r'-:,' TEXT 

U .:' C 7 
:, 1,h' -. r... ., , C)04.E.. 

C: F! h': E' (., T C)0`;.4. 

C: F.f 
i;; 

<:_; T- H 003F 
rul: ^ 
1..r11'.lJ 1 004 D 
CHMOI1E 007C; 

Il i. V 3 00 A C 
EXIT n;J5A 

rrr:;IT -. , O0C:4 

C F ?''. O tt 001.11 

JMF'l.R1 00911 

JME'EF;2 0058 
MAIN:'.l ;, 0034 
.,. I.J C) 61.1 r'" F' !.. C! T 

PACER I:;r)0Ti 

F'I.Tf::P:F' C)ODD 
r, :. t:; I s= ,_.., , 0021. 

PT RI..:-`B 0005 
F'TF:MSB 0006 
P;;MODE 0E)9F 

RESET C)(1DA 

..l..F 
J:r-1 .1;J1:J9 

SET 0fJII i 
'1i TE ' .,,..,.: , 0007 
,;i tP.`..(.E. 

()ODC. 

.=:1 C; O P OC)7 t 

XE C; 0001 
ÍL.UCF' 004F 
Y P+.:! S 0003 

03090 INC 
03100 DEC 
03 110 JR 
03120 ; 

03130 
03140 
03150 POP 
03160 POF' 

03170 JR 
0 3 1 q0 END 

ERRORS 
AREA BYTES LEFT 

01570 01530 
01670 01630 
01520 01.480 
01620 0, r:o .,,.0 

02230 
02660 02680 :.," 

01820 
0:'S10 02820 ..,:_ 

:.. 0;óclrl 02910 :. .. 

02450 07170 
01.75!1 02450 
01.440 01750 
01960 01680 
01000 01210 01820 
03000 02 250 02280 
01310 01.220 
00960 01 310 
00970 01320 
02570 02130 
,72C:i;.1 

i .. 02920 
00990 01450 02050 

. C`:' 4' ? 0 

00980 02110 02410 
0:'980 02420 02940 
02080 03040 
00940 01390 
02040 031.10 
00950 01400 

E ; 

C 

NZ:YLOOF'; 

##### 

DE 
BC 
JMF'ER1 

02590 02620 

02910 

t 

# 

plot, SCALE vertical Points # 

# # # # # # # # # # # # # # # # # # # # # # # # # # # # # ## 

;restore current X,Y 
; and shape table counter 
; o to MAIN via JUMPERS 

Listing 2: KWIKDRAW BASIC -language program. The assembly- language programming from listing 1 has been incorporated into 
the DATA statements in lines 500 -670. This data will be packed into line 20. Lines 10 -50 may then be used as a kernel for your own 
BASIC programs. 

5 ' 

6 t** 
** 
** 
** 
** 

KWIKDRAW 
machine language shape drawing program 

by DAN ROLLINS 
11/10/81 

This program sets up the machine language program 
for use as a USR routine. After a successful RUN, 
RUN again for a simple demonstration. 

406 February 1983 © BYTE Publications Inc 
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4 FORMULA 
re 

INTERNATIONAL INC. 
, CA 

For information (213) 973 -1921 Orders Only (outside Calif.) (800) 672 -8758 

r ... pineapple nn 

..., .!.!. 
The Alternative! The Compatible! 

The Affordable! 48K Color Computer Kit! 

FEATURES: 
* Fully compatible with Apple' II+ * Built in 2 -watt amplifier for realistic 
* Singleboard for easy assembly sound effect with volume control 
* Popular 6502 MPU for large *8 on board peripheral connectors 

$64522CH amount of software for expansion 
* Game paddle connector on both * 14 key numeric key -pad 

(please add 5% shipping and handling) sides of case * 5 -amp switching power supply 

Easy to assemble! All components are clearly silk- screened on the high quality double -sided 
mother board. All integrated circuits, IC sockets, peripheral connectors, keyboard, switching 
power supply and the professional high impact plastic case are included. 

High Quality 16K RAM Card Kit 
(no cable required) 

Same feature as the one we've been selling but without the 
mess of Dip -wire for Apple' & Pineapple' ". $59.95 per kit 

51/4" Flexible Disc Sale 
Why buy other brands when you can buy WABASH discs for 

much less and backed by 1 -year factory warranty. 
All discs come with Hub Rings 

M13A411X 

M43A411 x 

M53A411X 
M14A411X 

F111111X 

F131211X 

5'/" SSDD Soft Sector 

51/2" SSDD 10 Hard Sector 
51/4" SSDD 16 Hard Sector 
5v" DSDD Soft Sector 
8" SSSD IBM compatible 
8" SSDD 26 sectors 128 bytes 

52.25 
52.25 
52.25 
53.65 
52.45 
53.05 

10 -99 

At last! Here's the computer case everyone 
has been looking for! 
Ideal for your homebrew 
'AP -II 6502 MPU based computer. 
Made with high impact plastic. 
Color and shape are compatible 
with the standard Apple II 

computers. 
Introductory Offer 

$150.00 ea. 
Keyboard not included see our Ad in this page. 

'AP -II model is compatible with Apple II but not manufactured by Apple Computers. 
Inc. Apple or Apple H Is a registered trade mark of Apple Computers, Inc. 

MODEL: AP -II 

6502 MPU Based Computer Motherboard! 
You ask for it, you got it! 

* 48K on board memory (4116) 
* 12K on board EPROM memory 

(2716 or 2732) 
* 8 expansion slots for peripheral 

cards 
* Composite -video output 
* size: 141/4" x 81/2" $99.95 ea. 

16K RAM Card Kit For Your 
Apple® & Pineapple" Computer 
Kit includes: 

High Quality P.C. Board 8 ea. 4116 (200ns) All the IC's & 
parts 16 -pin Dip wire Easy to assemble. You can do it in less 
than 30 minutes! $49.95 per kit 

51/4" Disc Drive 100% Apple® & Pineapple" 
Compatible We did it once, response was great! 

Now we are doing it again, don't miss it 

$295.00 ea. w/o controller 

$385.00 ea w /controller 
' + 

1111.11 

Replacement Keyboard 
For Your Apple ®II Computer 

Got a bad Keyboard? Here's the alternative! 

*Full ASCII code 
* N -key rollover function 
* TTL level output 
* On -Off indicator 
* Low power consumption 
* With upper /lower case function $99.95 ea. 

Switching Power Supply For 
Apple ®, AP -II, and Pineapple Computer 

Compact size switching power supply 
Specification: 4006A 4007A 

-5V at 3A SA 

-5V at 2A 3A 
-12V at .5A 1A 

-12V at .5A 1A 

4006A $99.00 ea. 4007A $145.00 ea. 

Size: Width 31/2", Depth 93/4", Height 2'4" 
Size and mounting holes will be same as the one used in 
Apple II. 

Apple is a registered trademark of APPLE COMPUTERS. INC. 
SHIPPING ANO HANDLING CHARGES 

Under SSO 00 Purchase Ov., SSO 00 P",ch 
Ins.da C.Idorn, 10% 5% 

0.04d. Calif il,.cl M..,co b C. "d.l 15% 10% 

Overseas 25% 20% 

Minimum Order 510.00 I Calli Rsidents add 6.5' %. 

Sales Tax. Phone Orders Accepted on VISA or MC 
ONLY. NO C O. D. 's. Prices subiect lo change 
without nonce. 

STORE HOURS 
MON-FRI - 10.7 

SAT - 10-6 

Circle 174 on inquiry card. 
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Listing 2 continued: 

10 CLEAR 2000 :DIM P %(517) :CLS '* parameter & screen storage 
20 KD$-" 234 or more dashes 

30 V= VARPTR(KD$) 
40 POKE 16526,PEEK(V +1) :POKE 16527,PEEK(V +2) 
50 DEFUSRO= PEEK(V +1) +PEEK(V +2) *256 '* non -disk omit this line 
99 ** 

** This code reads the DATA lines and pokes the op codes 
** into the dummy$ --KD$ -- on line 20 
** 

100 ADDR= PEEK(V +1) +PEEK(V +2) *256 '* starting address 
110 IF LEN(KD$) <234 THEN CLS :PRINT "KD$ IS TOO SHORT" :EDIT 20 
120 CLS :PRINT@ 975, "CODE IS BEING POKED INTO KD$ "; :PRINT@ 0,; 
130 READ A$ :IFA$ = "END" THEN 200 
140 B$= LEFT$(A$,1) :C$= RIGHT$(A$,1) 
150 M= ASC(B$)- 48 +(B$> "9 ") *7 :L= ASC(C$)- 48 +(C$>"9 ") *7 
160 CS= CS +M +L '* calculate checksum 
170 PRINT A$;" "; '* display each byte 
180 POKE ADDR,M *16 +L :ADDR= ADDR +1 '* store an op code 
190 GOTO 130 
200 IF CS = 3330 THEN PRINT " *SUCCESSFUL* "; 

ELSE PRINT " ** BAD DATA * *" :STOP 
210 

DELETE 99 -670 ' ** delete unwanted lines 

500 DATA CD, IF, OA, E5, DD, EI ,DD,2B,11,0C,01,15,19,E5,FD,E1 
510 DATA DD, CB, OB, 4E, 20, 0B ,EB,21,01,3C,2B4O1,FF,03,03,ED 
520 DATA B0, DD, 6E, 05, DD, 66 ,06,46,23,5E,23,56,EB,DD,56,01 
530 DATA DD, 5E, 03, 2B, 23, DD ,4E,09,CB,46,28,03,7B,91,5F,CB 
540 ' 

550 DATA 4E, 28, 03, 7B, 81, 5F ,CB,56,28,03,7A,81,57,CB,5E,28 
560 DATA 03, 7A, 91, 57, CB, 6E ,28,15,10,DA,DD,CB,OB,46,CO3FD 
570 DATA E5, E1, 11, 01, 3C, 1D ,01,FF,03,03,ED,B0,C9,C5,D5,D5 
580 DATA DD, 46, 09, E5, C5, DD ,7E,07,FE,02,38,23,7A,FE,40,30 
590 ' 

600 DATA 5C, 7B, FE, 10, 30, 57 ,63,6A,CB,25,CB,25,CB,2C,CB,1D 
610 DATA CB, 2C, CB, 1D, FD, E5 ,C1,09,DD,7E,07,18,3F,18,B9,7A 
620 DATA FE, 80, 30, 39, 7B, FE ,30,30,34,26,FF,7B,24,D6,03,30 
630 DATA FB, C6, 03, 47, 6A, CB ,25,CB,2C,CB,ID,CB,2C,CB,1D,CB 
640 ' 

650 DATA 10, 04, AF, 37, 8F, 10 ,FD,FD,E5,C1,09,CB,7E,20,02,36 
660 DATA 80, DD, CB, 07, 46, 28 ,03,B6,18,02,2F,A6,77,C1,E1,14 
670 DATA 10, 91, D1,1C,OD,20,88',D1,C1,18,B2,END 
799 ' ** 

** This demonstrates the drawing and scaling 
** features of KWIKDRAW 
** 

800 FS$="IDDDFJHHHI" 
810 M$(1)="D" :M$(2)="4D" :M$(3)="44D" :M$(4)="444D" 
820 X=63 :Y=23 
830 SR=1 
840 SC=1 
850 PG=O 

408 February 1983 ® BYTE Publications Inc 

' ** coordinates for shape 
' ** draw with LIT pixels 
' ** scale at minimum 
' ** °age OUT and IN 

Listing 2 continued on page 4I0 
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The COEX 

Anatomy of a Printer 
FACE -Interface with RS -232, 

Centronics, Apple, IEEE -488 

MUSCLE -Original Plus 2 Copies 
(Carbonless Sets) 

FLEXIBILITY-Selectable 
Character Pitch. Une Spacing 

and Une Feed 

BRAIN -2K of Buffered Memory 

HEART -6 Month Warranty. Print 
Head Rated for 100 Million Character 
Life Expectancy 

BACKBONE -9x7 Dot Matrix, Bi- 

directional Printing, Logic Seeking 
Carriage Control. Standard 
Underwood Ribbon. 

SPEED -80 Character Per Second. 
Tractor or Friction Feed. 

SPECIFICATIONS: 
CHARACTER FORMATION PROCESS Serial, impact dot matrix 
STANDARD FONT 9 x 7 (7 needles). 6 x 6 for graphics printing 
PRINTING DIRECTION Bi- directional 
NUMBER OF COLUMNS 80.96 or 132. (40. 48 cc 66 for enlarged characters) 

CHARACTER SIZE 257 mm (.101 ") x 2.0 mm (.079 ") for standard 
80- column line 

CHARACTER DENSITY 5 CPI for 40 column, 10 CPI for 80 column. 12 CPI 
for 96 column and 16.7 CPI for 132 column 

UNE SPACING 1/6" 1/8" and 1/12" 
PRINTING SPEED 80 characters per second 

NUMBER OF COPIES 2 (original plus 2 copies for cabonless sets) 

PAPER WIDTH 8" to 10" for friction -fed paper and 3" to 
10" sprocket -fed paper 

INKED RIBBON Standard Underwood spool type 1/2" (13 mm) wide 
by 11.5 yards (10.5 m) long 

DIMENSIONS 387 mm (153 ") wide by 309 mm (12.2 ") deep by 
124 mm (4.9 ") high. With tracto-feed assy. height is 

171 mm (6.7 ") 
POWER CONSUMPTION 90 watts maximum operation 25 watts standby 
WEIGHT 8.5 Kg (19 lbs.) 

$.ComPonents Express, Inc. 
1380 E. Edinger Santa Ana, Calif. 92705 714/558 -3972 
Terms of Sale: Cash, Checks, Credit Cards, M.O., C.O.D. Calif. residents add 6% sales tax. 

DEXTERITY -80 Column, 96 Column, 
132 Column, Graphics and Block Print 

I et 

Best of all, the price .. . 

00 
COEX 80 -FT 

$349 
OPTIONS: 

COEX Interface Card to Apple M4Y./S 
Demo Disc for Apple Available to Dealers 

Meier Inquiries Invited 

"Have You Kissed Your Computer Lately" 

Circle 83 on Inquiry card. 

dSIP ge 

BYTE February 19e3 409 
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Listing 2 continued: 

860 XD = -1 :YD = -1 :SD =1 ' ** X,Y and scale directions 
870 M =M +1 :IF M>4 THEN M =1 
880 A$= FS$ +M$(M) 
890 GOSUB 1000 ' ** draw the shape 
900 S= SC +SD *.4 :IF SC<1 OR SC>7 THEN SD = -SD :GOTO 900 
910 X= X +XD *SC :IF X< -10 OR X>137 THEN XD = -XD :GOTO 910 
920 Y= Y +YD *SC :IF Y< -5 OR Y>52 THEN YD = -YD :GOTO 920 
930 FOR DELAY =1 TO 100 :NEXT 
940 CLS :GOTO 870 
997 ' ** 

** Routine draws a predefined figure. 
** On entry : 

** X and Y screen coordinates 
A$ holds shape characters 
SR is SET /RESET /CHARACTER byte: 

0 = draw with RESET pixels 
1 = draw with SET pixels 

else = CHARACTER for drawing 
SC is scaling factor 
PG is paging instruction: 

0 = page OUT, draw, page IN 
1 = page OUT, draw 
2 = draw, page IN 
3 = draw only 

999 ' ** 
** 
** 
** 
** 

1000 P %(0) =X :P %(1) =Y :P %(2)= VARPTR(A$) 
:P %(3) =SR :P %(4) =SC :P %(5) =PG 

1010 UU= USRO(VARPTR(P %(0))) 
1020 RETURN 

NUMBER 1 NON-SELLER. 

Not for sale in any 
bookstore! Not available at 
any price! The new Consumer 
Information Catalog! 

It's the free booklet 
that lists over 200 helpful 
Federal publications; more 
than half, free. On topics like 
home repairs. Money man- 
agement. Nutrition. Informa- 

410 February 1983 © BYTE Publications Inc 

tion that could help you to a 
better way of life. 

To get your free 
copy, just write: 

CONSUMER INFORMATION 

DEPT. E 
PUEBLO, COLORADO 

81009 

/Mk\ General Servrces Adrrurustrauon 
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FREE SHIPPING 
IBM® Personal Computer Products 

Davong 5 MB Hard Disk System $1525.00 
12 MB Hard Disk System 2099.00 

IBM PC -2 Drive System SCALL 

Quadram - Quadboard with Parallel 
Port, Serial Port, Clock/Calendar, 

Expandable to 256 K. 

64 K on brd. $425.00 
128 K on brd. 539.00 
192 K on brd. 629.00 

256 K on brd. 719.00 

Quadram Memory Expansion 
192 K Maximum 

64 K on brd. $230.00 
128 K on brd. 350.00 
192 K on brd. 490.00 

Amdek Monitors 
Mod. 300 Phosphor $ 150.00 

Composite Color III 345.00 

IBM RGB Compatible Color II 650.00 

Color I 300.00 

IBM /TRS 80 Disk Drives /Cabinets 
TM 100 -1 Single 40 Track Drive $189.00 

with Cabinet & P/S 235.00 

TM 100 -2 Double 40 Track Drive 289.00 

TM 100 -3 Single 80 Track Drive 289.00 

TM 100 -4 Double 80 Track Drive 379.00 

8" Dual Slim Line Power Supply & Cabinet 225.00 

5'/4 External Power Supply & Cabinet 49.00 

VISA, MASTERCARD WOO Min Add 2401 

Or Certified Check 
90 Day Warranty (Parts & Labor) 
TRS 80 Asa Registered Trademark TandyCorp. 
Prices Subject to Change Without Notice 

Apple II® Computer Products 
Apple Compatible Controller Card $79.95 

Apple Compatible Disk Drive w /Cabinet & Cable 265.00 

w /Controller 325.00 

16 K Ram Card 60.00 

Printer /Graphics Interface 99.95 

Davong 5 MB Hard Disk System 1525.00 
Davong 12 MB Hard Disk System 2099.00 
Apple Compatible Joysticks 42.95 

Epson /Smith- Corona 
Printers 

1 

MX80 $425.00 

MX80 F/T 470.00 
MX100 640.00 

Smith Corona TP -1 Letter Quality Daisy Wheel 565.00 
TRS 80 / IBM Parallel Printer Cable 

(with purchase of printer) 

20.00 

STAR MICRONICS GEMINI 10 399.00 

GEMINI 15 499.00 

4 r¡lat I Our TRS 80® Mod Ill 
48 K; 2 Tandon 51/4 Disk 
Drives w/ RS 232.. $1700.00 

Memory & Media 
IBM 64 K Upgrade Kit (9 -4164) $79.95 

16 K Upgrade Kit (4116) 12.95 

Maxell Diskettes 
MD1 - S/S - D/D $36.00 /Box of 10 

MD2 - D/S - D/D 46.00 /Box of 10 

Commodore VIC -64 $Call 

DATA MAIL 
1- (800) 635 -5555 

P 0 BOX 818. RESEDA. CA 91335 

FREE SHIPPING IN CONTINENTAL U S 

(TRS 80 MOD in EXCEPTED) 

(213) 993 -4804 
(In GIN.) 

Circle 211 on inquiry card 

SA2 
ROBOT 

$1495 

The SA2 Is a robot developed for the educational market, and has 

been designed to meet a requirement for a robot which will emulate, 

in behaviour and physical attributes, larger industrial robots 

The arm can access 360° with a read I of 18 inches and a maximum 

lift of ' lb Circle 212 on Inquiry card. 

The Syntheasy 
A low cost speech unit complete with 
Votrax speech output chip, unlimited 
vocabulary, power supply, speaker 
and case, all for only - 

$149.95 

DEALER INQUIRIES INVITED 

For further information contact 

INTELLIGENT ARTEFACTS LTD. 
19205 Parthenia St., Suite H 
Northridge, CA 91 324 Tel (21 3) 9934803 
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Listing 3: The CREATE program, used to design your own graphics shapes. It also creates a shape- definition string for use with the 
KWIKDRAW program. 

CREATE 
This program is used in generating a 
shape definition string for display by 

KWIKDRAW 
by Dan Rollins 

10 CLS :INPUT "Need instructions ";Q$ :IF Q$ = "Y" :GOSUB 9000 
15 CLEAR 2000 :DEFINT A -Z :DIM V(255) 
20 CK$ =" /SCIDHLXAM " +CHR$(13) ' ** valid command keys 
25 VK$ =" 123456789! " +CHR$(34) + " #$ % &'()0" ' ** valid vector keys 
30 CL$= CHR$(30) :I =1 
35 IM$= "X: # ## Y: ## offsets: # # ## # ## @: # # ## P: # ## len: # # #" 
40 FOR J =1 TO 9 :READ A$,DX(J),DY(J) :CH(J)= ASC(A$) :NEXT 
45 DATA J, -1, 1, B, 0, 1, F, 1, 1, H, -1, 0, C, 0, 0 

50 DATA D, 1, 0, I, -1, -1, A, 0, -1, E, 1, -1 
55 INPUT "coordinates for model (X,Y-- defaults: 30,10) ";X1,Y1 
60 INPUT "coordinates for working shape (defaults: 30,30) ";X2,Y2 
65 PRINT :PRINT "String literal to edit or <ENTER> to start anew" 
70 PRINT :SHAPE$ = "C" :INPUT SHAPE$ 
75 IF SHAPE$ = "" GOTO 85 
80 FOR J =1 TO LEN(SHAPE$) :V(J)= ASC(MID$(SHAPES$,J,1)) :NEXT 
85 LAST = LEN(SHAPE$) :X1 =30 :Y1 =10 :X2 =30 :Y2 =30 
90 PTR =O :GOSUB 700 :GOSUB 800 ' ** start in EXTEND mode 
95 ' ** 

** main loop interprets commands, displays data 
** 

100 PRINT@ 0, "COMMAND: "; 

105 PRINT USING IM$.;X,Y,X- X2,Y -Y2 ,INT(X /2) +INT(Y /3) *64,PTR,LAST; 
110 GOSUB 1000 :GOSUB 3000 :IF K2 =0 THEN 100 
115 ON K2.GOSUB 200, 250, 300, 400 ,500,600,650,700,800,75,10000 
120 IF K2 =12 GOTO 6000 
125 GOTO 100 
199 ' ** 

** routine moves the cursor forward <spacebar> 
** 

200 IF PTR= LAST THEN RETURN 
210 PTR =PTR +1 :V= V(PTR) :GOSUB 4000 
220 IF V AND 64 THEN SET(X,Y) 
230 RETURN 
240 ' ** 

** back up cursor </> 
** 

250 IF PTR <1 THEN RETURN 
260 V= V(PTR) :IF V AND 64 THEN RESET(X,Y) 
270 V =NOT V(PTR) AND 15 ' ** invert all bits to back up 
280 GOSUB 4000 :PTR =PTR -1 :RETURN 
290 '** 

** Search for a vector <S> 
** 

300 PRINT@ 0, "search vector ? ";CL$; 
310 GOSUB 1000 :GOSUB 2000 :IF K1 =0 GOTO 310 
320 IF K1 =10 THEN RETURN 
330 V1 =V :PTR =PTR +1 :GOTO 350 
340 PTR =PTR +1 :V= V(PTR) :IF V =V1 THEN PTR =PTR -1 :RETURN 
350 GOSUB 4000 :IF V AND 64 THEN SET(X,Y) 
360 IF PTR =LAST THEN RETURN 

Listing 3 continued on page 414 
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Circle 327 on inquiry card. 

Ragi0ShaCkTR5-80'S 
Full Line 

YOU CAN SAVE money when you buy Radio Shack TRS -80 Com- 
puters from Pan American Electronics. Pan American Elec- 

tronics went into business in 1976 and led the way in bringing con- 
sumers original Radio Shack TRS -80 Computers at reduced prices. 
NO other company has done it longer. 
NO other company has done it better and 
NO other company sells them for less. 

Pan American 
Electronics 

TOLL FREE NUMBER 800/531 -7466 
1117 Conway Avenue Department B 

Mission, Texas 78572 
Phone: 512/581 -2766 
Telex Number 767339 

TM - Trademark of Tandy Corporation 

Circle 67 on Inquiry card. 

Micro Power Bench' 

S'ngle Switch Control of CPU and Peripherals 

Built in circuit breaker protects your system 

Four power expansion outlets 

Optional power surge protection ($39) 

Optional vent fan ($39) 

Compatible with IBM, APPLE, TRS -80 and others 

Dealer or ordering info. 
800- 343 -431 1 

MnsieA CneAge and V Se A,,epled 

CAB -TEK, Inc. 
Riverside St, Nashua NH 03062 

CIVILIZING COMPUTERS 

PEZ 
ACOUSTIC ENCLOSURE '99! 

DEALER INQUIRIES INVITED 

CAI^W C1902, by I.Neon Associate. 
WordStar r TM et MnoPro. 
Mik Print is TM o/ Eelype Sy 

MAGIC PRINT 
o00 otb 

How Magic Ro4ez R Red 

Is Magic Print' ' ? Vtotet4 au Blue 
Lifeboat Associates AUt Mag.CPRint obóete 

proportionally -spaced, Multiple CoZtum painting 

professional text formatter? And page bootnote. too!!! 
...True, you love your high quality daisywheel printer... 
Its sleek lines, power, speed ... but do you make use 
Of all its abilities such as true proportional printing 

boldface, underline, double- strike, over -strike, 
single character kerning and micro centering, 
accenting and other goodies -- fifty* in all. 

MagicPrint works with most any text editor or 
word processing program. Features include: 

*multiple line page headers and footers 
*print line left or right or centered 

*line-by -line trapping of errors 
*hanging indents and outdents 

*multiple column capability 
And for WordStar' users 
proportional printing 

using WS commands! 
For MagicPrint 
Call Lifeboat 

$195 retail, 
deals for 
dealers 

too 

Lifeboat 
The Standard For Fully Supported Software 

1651 Third Avenue, N.Y., N.Y. 10028 (212) 860 -0300 
TWX: 710 -581 -2524 (LBSOFT NYK) Telex: 640693 (LBSOFT NYK) 
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Listing 3 continued: 

370 
390 

400 
410 
420 

GOTO 340 
' ** 

** Change a single vector at cursor 
** 

IF PTR =LAST RETURN 
PRINT@ 0, "vector to change ? ";CL$; 
GOSUB 1000 :GOSUB 2000 :IF K1 =0 GOTO 420 

<C> 

430 IF K1 =10 THEN RETURN 
440 V(PTR +1) =V :GOSUB 200 
450 RETURN 
490 ' ** 

** Insert a single vector <I> 
** 

500 PRINT@ 0, "vector to Insert ? ";CL$ 
510 GOSUB. 1000 :GOSUB 2000 :IF K1 =0 GOTO 510 
520 IF K1 =10 THEN RETURN 
530 FOR J =LAST TO PTR +1 STEP -1 
540 V(J +1) =V(J) 
550 NEXT :LAST= LAST +1 
560 V(PTR +1) =V 
570 GOSUB 4000 :IF V AND 64 THEN SET(X,Y) 
580 PTR =PTR +1 :RETURN 
590 ' ** 

** Delete a single vector <D> 
** 

600 IF PTR =LAST THEN RETURN 
610 PRINT@ 0, "Deleting a vector ";CL$; 
620 FOR J =1 TO 300 :NEXT 
630 FOR J =PTR +1 TO LAST :V(J)= V(J +1) 
640 NEXT :LAST= LAST -1 :RETURN 
645 ' ** 

** Hack off line & eXtend <H> 
** 

650 PRINT @0, "Hacking from cursor on ";CL$ 
660 FOR DELAY =1 TO 300 :NEXT 
670 LAST =PTR :GOTO 800 
690 '** 

** List (draw) entire figure <L> 
** 

700 CLS :X =X1 :Y =Y1 
710 FOR J =1 TO LAST 
720 V =V(J) : GOSUB 4000 
730 IF V 8ND 64 THEN SET(X,Y) 
740 NEXT 
750 PTR =0 :X =X2 :Y =Y2 
760 RETURN 
790 '** 

** Extend the shape <X> 
** 

800 IF PTR =LAST GOTO 840 
810 FOR J =PTR TO LAST :V =V(J) 
820 GOSUB 4000 :IF V AND 64 THEN SET(X,Y) 
830 NEXT :PTR =LAST 
840 PRINT@ 0, "EXTEND: (0 for COMMAND) X: "; 
850 PRINT X;" Y: ";Y;" len: ";LAST;CL$; 
860 GOSUB 1000 :GOSUB 2000 :IF K1 =0 THEN 860 
870 IF K1 =10 THEN RETURN 
880 PTR =PTR +1 :LAST =PTR :V(PTR) =V 
890 GOSUB 4000 :IF V AND 64 THEN SET(X,Y) 
900 GOTO 840 
990 ' ** Listing 3 continued on page 416 
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Listing 3 continued: 

** get 1 key with blinking cursor 
** 

1000 IF POINT(X,Y) THEN RESET(X,Y) :GOSUB 5000 :SET(X,Y) 
ELSE SET(X,Y) :GOSUB 5000 :RESET(X,Y) 

1010 K$= INKEY$ :IF K$ = "" THEN GOSUB 5000 :GOTO 1000 
1020 K= ASC(K$) :RETURN 
1990 ' ** 

k* decode keypad as a vector byte 
** 

2000 K1= INSTR(VK$,K$) 
2010 MP =0 :IF Kl>9 THEN MP =1 :K1 =K1 -9 
2020 V= CH(Kl) -16 *MP 
2030 RETURN 
2040 ' ** 

** non -disk: for above use 
** 2000 K1 =0 :FOR J =1 TO LEN(VK$) 
** 2002 IF MID$(VK$,J,1) =K$ THEN K1 =J 
** 2004 NEXT 
** same for below, using CK$ 
** 

2990 ' ** 
** Decode a command 
** 

3000 K2= INSTR(CK$,K$) :RETURN 
3990 ' ** 

** adjust X and Y according to vector V 
** 

4000 IF V AND 1 LET Y =Y -1 
4010 IF V AND 2 LET Y =Y +1 
4020 IF V AND 4 LET X =X +1 
4030 IF V AND 8 LET X =X -1 
4040 X= X +(X>127) *128 - (X<0) *128 ' ** screen wrap- around 
4050 Y= Y +(Y >47) *48 -(Y <0) *47 
4060 RETURN 
4990 ' ** 

** short delay routine 
** 

5000 FOR DELAY =1 TO 30 :NEXT :RETURN 
5990 ' ** 

** exit editor, compile shape$ <ENTER> 
** and write to disk 
** 

6000 SHAPE$ = "" 
6010_FOR J =1 TO LAST 
6040 SHAPE$= SHAPE$ +CHR$(V(J)) 
6050 NEXT 
6060 PRINT@ 0, CL$; :INPUT "disk save on line number ";LN! 
6070 PRINT CL$; :LINEINPUT "string variable name? ";SN$ 
6080 DW$= STR$(LN!) +" " +SN$ + "= " +CHR$(34) +SHAPE$ +CHR$(34) 
6083 PRINT DW$ :PRINT 
6085 Q$ = "" :INPUT "format ok ";Q$ :IF Q$ = "N" CLS :GOTO 6060 
6090 IF F1 =0 THEN F1 =1 :PRINT CL$; :LINEINPUT "filespec? ";FS$ 

:OPEN "O ",1,FS$ 
6100 PRINT #1,DW$ 
6110 ' 

6120 CLS :Q$ = "" :INPUT "edit another string (Y /N) ";Q$ 
6130 IF Q$ = "N" THEN CLOSE :END 
6140 GOTO 65 
8999 ' ** 
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1 

Listing 3 continued: 

** instructions 
** 

9000 CLS :PRINT " CREATE...a graphics editor for KWIKDRAW" 
9010 PRINT "This program is an aid in creating and modifying a" 
9020 PRINT "string of vector characters: 'A' -'J' anti '1' -':'" 
9030 PRINT "You may input or build this string with the editor." 
9040 PRINT" The NUMERIC KEYPAD is used to <9> <8> 
9050 PRINT "move a cursor in the desired 
9060 PRINT "pattern. Use these keys whenever < 

9070 PRINT "you are prompted for a VECTOR and 
9080 PRINT "while extending the shape. 
9090 PRINT" The <0> key is used to cancel commands ana to" 
9100 PRINT "exit EXTEND mode." 
9110 PRINT" You may define the X and Y screen positions for" 
9120 PRINT "your 'model' and your 'working copy'. The top line" 
9130 PRINT "shows: the current X and Y, offsets from the start," 
9140 PRINT "the PRINT@ position, position within the shape," 
9150 PRINT "and length of the shape string. "; 
9160 PRINTTAB(50); "Press <ENTER > "; :X =126 :Y =46 :GOSUB 1000 
9999 ' ** 

** Menu of commands <M> 
** 

10000 CLS :PRINT TAB(9); "Create - graphics editor for KWIKDRAW" 
10010 PRINT "commands: ";TAB(38); "....by Dan Rollins" 
10040 PRINT" <spacebar> cursor forward" 
10050 PRINT" </> cursor backward" 
10060 PRINT" <A> Abort edit without change" 
10070 PRINT" <ENTER> exit editor & save shape to disk" 
10080 PRINT" <D> Delete a single vector" 
10090 PRINT" <L> List (draw) shape, cursor to start" 
10100 PRINT" <S> Search for a vector" 
10110 PRINT" <C> Change a vector" 
10120 PRINT" <I> Insert a single vector" 
10130 PRINT" <X> eXtend shape (enter EXTEND mode)" 
10135 PRINT" <1> - <9> vector keys for S,C,I,X commands" 
10140 PRINT" <0> escape from S,C,I,X commands" 
10160 PRINT" <SHIFT> move -only vector (with <1> - <9 >)" 
10170 PRINT" <M> display this list "; 
10175 PRINT TAB(50); "press <ENTER> "; 
10180 X =126 :Y =46 :GOSUB 1000 
10190 IF I =0 THEN I =1 :CLS :RETURN 
10200 GOTO 700 

5> - 
* 

L> <2> 

<7>" 
*fl 

- <4>" 
* " 

<3>" 

XEROX SPECIAL 8088 CO- PROCESSOR $699 
FOR 820 82011(64K RAM INCLUDED - UPGRADABLE TO 256K) 

820-11 FEATURES: 4MHz. 260A CP M BASED. 64K RAM. 12' HI RES SCREEN 124 x 801. DO DISK CONTROLLER THIN LINE 

GRAPHICS. ENHANCED SCREEN FEATURES ML INTENSITY, REVERSE VIDEO, FLASHING CHARACTERS), TONE 

GENERATOR. 2 RS232 PORTS ONE PARALLEL PORT. ALSO BOOTS AS INTELLIGENT TERMINAL 

820/82011 OPTION PKG. I Savo $461 
2806 CPU SPEEDUP R Wiz b820 
2800 CPU SPEEDUP to 111144 Nx 82011 

DISPLAY RISER - Elevates 5' Steel CznsO nco 
ACRYLIC GREEN SCREEN - Abend K M CRT 

AMI GLME SCREEN Nybn. 9retneS over COT 

SYSTEM DUST COVERS 131 Ir ARAB nyMrl 

49 

89 

29 
19 

19 

29 

OPTION PACKAGE II Save $761 
INCLUDES ALL THE OPT RIG RUS - 
10D914mes IDSAr:ogroy Wm, 

Surge/Protected MMTM WPM SIT 
Enter Key b Numec Keypad 

Coo4ng Fan .MS ln asprcypmOCesea. 

DshDme HAW CMnq K4 -5'ar 

$ 25 

S 29 

S 19 

$ 35 

S 25 

199 lot eta $220 Or 8781 12911or 120, 133IM 

8088 CoPlocessor 64 S 699 820 DaAle Derrsdy Kit $249 5 M8 Hard DIe6 exp 10 20 M8 $1995 
'.289 VeeSpn S 799 82011 EderdM DD (6709 sdel $ 99 32N Poole, Buller S 250 
256A Versfon $1050 Amber or Green CRT repaaxtlent S 89 Hayes Smarlmodern $ 239 
2561, Versren CP M-86 $1250 ParalN.e Poole Cade S 49 AnPStanc Flax Mat S 25 

Xerox 25 cps Daisy $1195 VISAaoum 599 C.ITOH Provdter S 479 
Xerox 40 cps Darcy 12095 BerKhMan $349 Prometer2 S 659 

Owns Sprint 11 n 40 $1395 CP* $119 F -10 Deify $1389 

DEALER 

XEROX 82011 SYSTEMS 
LIST SALE 

5'-," SS DO $3295 $1995' 
51:" OSDD $3695 $2295' 
8" SSIDD $4095 $2695' 
8" DSO° $4895 52995' 
10 M8: Floppy $7695 $4995 

'win Tendon droves 

microWEST 
Box 545, 1700 Front Street 
FOd Benton, MT 59442 
CALL COLLECT TO ORDER: 
(406) 822 -5651 9-5 MST, M-F 
Mk MC CA. MC COG MOT EVSAp MC 5405' 
v 9rSWA*99A. Vrs OM Mann 1250 

INQUIRIES am.axosou e.nee.,w,axl.Tlcnz c,.n 

WELCOME! 
P A.n.a. .w. oPw Nesomo, corn 
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Figure 1: A simple figure drawn using the CREATE program. 

Figure 2: Sequence of cursor moves showing how figure 1 was 
drawn. The figure has been expanded for clarity. 

Text continued from page 394: 

walk through a sample session. For example, to create 
figure 1, we ordinarily write this BASIC subroutine: 

1000 SET(X- 1,Y -1) :SET(X,Y -1) :SET(X +1,Y -1) 
:SET(X +2,Y) 

1010 SET(X+1,Y+1) :SET(X,Y +1) :SET(X- 1,Y +1) 
:SET(X -2,Y) 

1020 RETURN 

A GOSUB to this routine would slowly draw the shape in 
a position relative to the key position defined by the X 

and Y coordinates. 
Defining the same figure as a series of vectors can be as 

easy as running the CREATE program (see listing 3) and 

418 February 1903 © BYTE Publications Inc 

using the numeric keypad to move a dot in the necessary 
pattern. But to understand the process, look at figure 2. 
Beginning at a central position, the first cursor motion 
will be northwest with the resulting pixel turned on. The 
next two motions are east, etc. The result is a pattern of 
directions: 

NW, E, E, SE, SW, W, W, NW 

Referring to table 1, we see that these vectors are defined 
by the characters 

I D D F J H H I 

The shape would be defined within a BASIC program as 

SHAPE$ = "IDDFJHHI" 

Now that the shape is defined, it may be drawn at any 
screen position by storing a few parameters and invoking 
the KWIKDRAW USR routine. 

The shape- interpreter will look at the bit positions of 
each of the vector bytes to determine the direction in 
which to move the cursor. The control codes (A through 
J and 1 through :) were chosen specifically for the bit 
positions of their binary values. Using these bit patterns 
as instructions, KWIKDRAW decodes these bytes as mo- 
tions of a cursor. For example: 

Direction Vector Bits Vector Bits 

ASCII hexadecimal 76543210 ASCII hexadecimal 76543210 
WESN WESN 

North = A = 41 = 01000001 1 = 31 = 00110001 
East = D = 44 = 01000100 4 = 34 = 00110100 
Northeast _ E = 45 = 01000101 5 = 35 = 00110101 

Bit 0 (the rightmost bit) of a byte is the flag for moving 
north, and bit 3 indicates motion east. When both bits 0 

and 3 are 1, motion is to the northeast. Also, notice that 
A and 1 have the same binary value with the exception 
that bit 4 is on in the latter. This bit is tested to determine 
whether to move without changing whatever is in the 
background. Bits 5, 6, and 7, untested by the program, 
are on only for the convenience of the BASIC program- 
mer. 

The first action taken by KWIKDRAW in vector inter- 
pretation is the adjustment of its X,Y pointer. Usually, 
the key position (the X,Y pair passed to the program) will 
not be plotted. Remember, the principal aspect of a vec- 
tor is motion in space. If you want the very first character 
to indicate a screen change at the exact coordinate de- 
fined by the X,Y parameters, a move and plot command 
of C will first move the cursor north, then south and plot 
the position. Otherwise, the first position plotted will be 
offset by one step from the starting X,Y coordinate in the 
direction defined by the vector. 

Passing Parameters 
Four basic parameters are required by KWIKDRAW in 

its processing of a shape- definition string: 
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VARPTRI P/.1011 . -ADDRESS PASSED TO USR ROUTINE 
2 -BYTE ADDRESS 

1 

P.101 P./6 I 1 I P .121 P96131 P 56141 P9 151 P1L161 -P.415171 

I Ix +11 110+31 I1X +51 IIx +61 IIx +71 IIX +91 (IX +111 ADDRESSED BY IT 

X ORDINATE Y ORDINATE POINTER TO 
VARIABLES LIST 

SET /RESET/ 
CHARACTER 

SCALING 
FACTOR 

PAGING 
INSTRUCTION 

TEMPORARY 
SCREEN STORAGE 

LSB MSB 
UNUSED 

LSB MSB 
UNUSED 

LSB MSB LSB MSB 
UNUSED 

LSB MSB 
UNUSED 

LSB MSB 
UNUSED 

1024 BYTES 
USED FOR PAGING 

ENTRY FROM LIST OF 
BASIC VARIABLES 

1 

STRING 
LENGTH 

STORAGE 
ADDRESS 

BASIC CHARACTER STRING - 
INDEXED BY HL 

1 

FIRST 

BYTE 
Ìi 

LAST 
BYTE 

Figure 3: Organization of string data accessed by the VARPTR function of the KWIKDRAW program. 

where to draw the shape (an X,Y coordinate pair) 
whether to set /reset a pixel or use a character 

a pointer to the shape- definition string 
a scaling factor to define the size of the shape 

Additionally, you may decide whether or not to page the 
screen workspace in or out of video memory-more on 
that later. 

An inherent limitation -of the USR hook is that only 
one integer argument at a time may be passed to the rou- 
tine it calls. Because of the number of parameters needed 
by KWIKDRAW, a sophisticated protocol was devel- 
oped. The arguments are placed in elements of an integer 
array, and the address of the first array element is passed 
to KWIKDRAW. 

The VARPTR function returns an address that points 
either directly or indirectly to the storage address of the 
variable. 

VARPTR(integer array variable) points directly to a 
contiguous block of main memory, addressing the LSB 
(least significant byte) of the variable named. The next 
higher address is the MSB (most significant byte), the 
following 2 bytes are the LSB and MSB of the array ele- 
ment next in line, etc. For example: 

10 A %(0) = 2 

20 PRINT PEEK(VARPTR(A %D (0))), 
PEEK(VARPTR(A % (0)) + 1) 

This will print 

2 0 

The variable is stored using the two's complement con- 
vention. Negative numbers have been increased by 1 and 

BASIC VARIABLE NAME 

INDEX OFFSET 

FUNCTION 

- BYTE USAGE 

have had all bits flip -flopped. Thus, if A %(0) = -2, the 
result would be 

254 255 

VARPTR(string variable) returns an address that is the 
location of a block of data associated with the string. The 
address itself will contain a 1 -byte string length (0 -255). 
The next 2 bytes are a pointer to the actual main -memory 
storage location for the characters. This address is read in 
normal Z80 format, that is, MSB followed by LSB. Figure 
3 should help in visualizing just how the addresses are ac- 
cessed by KWIKDRAW. 

One word of caution when using these facts in conjunc- 
tion with the USR command. It is usually desirable to in- 
clude the VARPTR function explicitly as the USR argu- 
ment, rather than setting a variable to the value for reuse. 
For example, always pass the pointer with 

UU = USR(VARPTR(P %(0))) 

Don't use 

VP = VARPTR(P %(0)) :UU = USR(VP) 

The reason for this is based upon Microsoft's variables 
table handling. Simple (nonarray) variables are inserted 
into the list on the fly. As a new simple variable is 

created, all array variables are pushed higher in memory. 
In the example above, VP will point correctly until the 
storage for the UU variable is allocated. The insertion of 
UU into the variables table alters the position of the 
P %( ) array, making the value of VP invalid. Also, the 
address returned by VARPTR(string variable) may be in- 
validated by BASIC's string reorganization. 
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Circle 172 on inquiry card. 

START YOUR OWN 
COMPUTER CO. 

HOW TO START YOUR OWN SYSTEMS HOUSE $36. 
7th edition. November 1981 

Written by the founder of a successful systems house. this fact -filled 220 -page 
manual covers virtually all aspects of starting and operating a small systems 
company. Contracts. proposals. agreements and a complete business plan are 
included in lull, and may be used immediately. Proven, held- tested solutions to the 
many problems facing small turnkey vendors are presented 

HOW TO BECOME A SUCCESSFUL COMPUTER CONSULTANT S28. 
by Leslie Nelson. 4th revised edition. December 1981 

The rewards of the consultant can be high freedom. more satisfying work and 
doubled or tripled income. This manual provides comprehensive background 
information and step -by -step directions for those interested to explore this 
lucrative field 

HOW TO START YOUR OWN COMPUTER STORE $145. 
1st printing, March 1983 
You too can participate in the 1983 computer store boom follow the success 
patterns (and learn from the mistakes) of 170 computer stores we investigated 
while preparing this manual Detailed analysis of the five major computer store 
strategies franchises distributors start -up plan low -budget plans detailed 
business plan 

HOW TO START YOUR OWN WORD PROCESSING SERVICE S48. 
by Leslie Nelson. 2nd edition. November 1982 

FREE -LANCE SOFTWARE MARKETING $36. 
by B.J Kontes. 3rd edition. June 1980 

1983 SOFTWARE WRITER'S MARKET $28.50 
1st printing, January 1983 

HOW TO SELL YOUR MICRO SOFTWARE S19.95 

by B J Korites Ph D. May 1982 

Send check, money order. VISA. Masser Charge or American Express and cap 
date Publisher pays 4th class snipping Add 51 00 per book for UPS shipping 
(USA) only). NJ residents add 5% sales tax For faster shipment on credit card 
orders call (201) 783 -6940 

ESSEX PUBLISHING CO. Dept 2 

285 Bloomfield Avenue Caldwell. N J 07006 

We will train you in UNIX 
and the "C" Language 

.. And, back it with 50 years of technical experience. 

The leader in on-line data informa- 
tion equipment and applications 
for over 50 years, Bunker Ramo 
now provides a training course 
which gives you 

A one terminal /one user class- 
room environment 
Proven hands -on learning 
techniques 
Comprehensive textbooks 
Complete course documentation 
State -of- the -art instructional 
methods 
Special group registration rates 

Current course offerings include: 
Introduction to the UNIX environ- 
ment (5 days) 
Introduction to "C" programming 
language (5 days) 
Advanced UNIX methods 
(5 days) 
Advanced "C" methods (5 days) 

For a detailed prospectus, call 
or write: 
Bunker Ramo Information Systems 
Training Services Group 
35 Nutmeg Drive 
Trumbull, CT 06609 
(203) 386-2600 
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P %(0) = key horizontal (X) ordinate: 
display range: 0 -127 (PIXEL mode) 

0 -63 (CHARACTER mode) 

P %(1) = key vertical (Y) ordinate: 
display range: 0 -47 (PIXEL mode) 

0 -15 (CHARACTER mode) 

P %(2) = pointer to string variable data block: 
usually VARPTR(shape$) 

P %(3) = display mode: 
0 = RESET pixels 
1 = SET pixels 

2 -255 = display character 

P %(4) = scaling (magnification) factor: 
possible range: 1 -256 (0 = 256) 
practical range: 1 -15 

P %(5) = paging code: 
0 = copy screen to memory, draw shape, 

copy memory to screen 
1 = copy screen to memory, draw shape 
2 = draw shape, copy memory to screen 
3 = draw shape (in memory only) 

Table 2: Control parameters used in the passing of 
parameters to the shape interpreter. 

These problems crop up only when they're least ex- 
pected. They may always be avoided by taking this pre- 
caution: Never define a new variable between the storing 
of parameters in the P%( ) array and the invoking of the 
USR command. This is the first place to start looking 
when KWIKDRAW does something unexpected. 

Table 2 indicates the array variables used in the passing 
of parameters and the limits associated with each. Discus- 
sion of this parameter array will always refer to the 
P %( ) array. Any INTEGER variable array would work, 
however, and the " %" character may be omitted if a DE- 
FINT command has been specified for the variable. 

Note that invalid data in these variables will not crash 
the program. A possible problem, however, is en- 
countered when the scaling factor is set to O. 

KWIKDRAW will appear to lock up because it cycles 
through the SET /RESET routine more than 65,000 times 
per shape- definition byte. The practical range for scaling 
a pixel shape is approximately 1 to 15. 

Invalid X,Y coordinates are ignored by the program. A 
shape may be drawn so that part of it is off the screen. 
Specifying ordinates less than 0 or greater than the screen 
size is allowed. It is usually advisable to use a central 
point of the shape as the key vector during shape - 
definition. This gives the shape its maximum range of 
motion during animation. Another reason for this 
precaution is due to the nature of the scaling function. 

When the scaling factor is greater than 1, each vector 
will be drawn as a filled rectangle SCALE wide by SCALE 
high. The rectangle will be placed with its northwest cor- 
ner at the current cursor position, and cursor motion will 
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be in increments with the step size equal to SCALE. As 
the shape is enlarged (its scaling factor is increased), the 
shape will appear to move southwest. Assuming that the 
key position remains the same, the vectors will force cur- 
sor motion in greater and greater steps and fill larger and 
larger blocks. By using a central location within the shape 
as the key vector, this sliding effect can be minimized. 

Paging the Video 
A flaw in the TRS -80 Model I hardware causes an ef- 

fect known as hashing on the video screen. Unwanted 
streaks and flickering can be seen during rapid graphics 
operations. The TRS -80 Technical Reference Handbook 
explains that the video -divider chain loses control of the 
display for short periods of time while the central pro- 
cessing unit accesses video memory. Unfortunately, the 
only way to minimize this effect is to address video RAM 
(random- access read /write memory) as seldom as possi- 
ble. 

KWIKDRAW may make hundreds -even thousands -of 
accesses to video RAM during the drawing of a single 
shape. The resulting hashing could be an irritating source 
of eye fatigue. Additionally, the action of drawing a com- 
plex shape (or one scaled to many times its original size) 
takes a certain amount of time -even at machine -lan- 
guage speeds. It is desirable to eliminate this visible lag 
between the drawing of the first and the last vector. 

For these reasons, a paging feature is included as part 
of the machine -language code. KWIKDRAW uses non - 
video RAM as working storage for the screen. All shapes 
are drawn in this work area -screen memory being ad- 
dressed only at the start and /or end of the shape- drawing 
process. Of special significance are the options of 
(1) copying the current contents of the screen to storage, 
and (2) drawing multiple shapes within the working 
storage before moving it to the display area. Though 
screen hashing is not completely eliminated, the utility of 
KWIKDRAW is greatly enhanced by the inclusion of this 
paging function. 

Video -paging requires that 1024 bytes of main memory 
be set aside for working storage. To avoid having to set 
MEMORY SIZE and to keep the program compatible 
with TRS -80 Models I and III of all memory configura- 
tions, the storage area for an integer array is used for ma- 
nipulating the screen. Because the P%( ) array is being 
used to pass parameters to KWIKDRAW, it is the logical 
place for the screen work area. Therefore, this array must 
be dimensioned to at least 517. The first six elements 
(0 -5) are for parameter passing. The rest (512 elements 
with 2 bytes per element = 1024 bytes) are used for 
screen operations. 

The paging is performed using the Z80 op code LDIR, a 
block -move instruction. This is a memory-to -memory 
transfer that moves bytes from the source address defined 
by the HL register pair to the destination address held in 
DE. The BC register pair is automatically used as a byte 
counter for this operation and is set here to 1024 -the 
total number of screen bytes. For paging out of video 
RAM, HL is pointed to the screen address (3C00 hexadec- 
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up to begin the interpretation process. 
The main loop decodes each vector byte as motions of an 

X, Y pointer. HL is adjusted to point to the byte to decode. 
The bits of this byte are tested individually. The DE pointer 
is adjusted in any of eight directions -according to which of 
the bits are on. Adjustments are made in increments of the 
scaling factor. When DE has been updated, the fifth bit is 

tested for a plot /no plot action. If the byte being examined is 

an ASCII character between I and : (3I -3A hexadecimal), 
the main body of the program is skipped. Register B is 

decremented; if it's not 0, execution loops back to decode 
another vector. 

A truly modular program would simply make a CALL to 
the plot routine when the characters A through H were en- 
countered. KWIKDRAW must jump past the program exit 
code to line 1960 where the plotting action begins. A pair of 
nested loops is set up in lines 1960 -2090. If programmed in 

BASIC, the rest of this program would look something like 

10 FOR J =1 TO SCALE 
20 FOR K =1 TO SCALE 
30 SET(X +K,Y +J) 
40 NEXT K 
50 NEXT J 

When SCALE = 0, the loops are each performed 256 times. 
This mistake will cause a delay of about 7 seconds per (plot- 
ting) vector byte. 

The loops are ended at lines 3030 -3170. The outer -scaling 
loop sends control back to the top of the main loop by way 
of a two -span bridge. Because the Z80 JR (jump relative) op 
code has a range of -126 to +129 bytes from the program 
counter, and the distance between the bottom and the top of 
the loop is outside this range, this indirect route must be 
taken. Two spans to the bridge avoid breaking up any of the 
logical program modules. 

The assembler code analogous to the SET(X +K,Y +J) ex- 

ample from above is actually two separate modules. Depend- 
ing on the value of the SET /RESET /CHARACTER param- 
eter passed in P %(3), a point is defined as either a single pixel 
or an entire byte of memory. When P %(3) is greater than 1, 

the code beginning at line 2230 (CHARACTER mode) is in- 

voked. Here, a PRINT@ screen position (0 -1023) is cal- 
culated from the X and Y coordinates. The formula used is 

position = (Y *256 + X *4) / 4. This is calculated very rapid- 
ly using the register shift and rotate directives. The position 
obtained is added to the start of the screen storage area, 
yielding an address to which the parameter byte is saved. 

Calculations for determining which pixel to set or reset are 
somewhat more complicated. Both a PRINT@ position and 
a pixel value must be ascertained. The former is simply 
position = (INT(Y /3) *256 + INT(X /2)) / 4. The remainder 
of the Y/3 operation (0 -2) is saved in the B register, and the 
carry flag holds the remainder left after the division by 4 (0 

or 1). 
A pixel is lit by applying a logical OR to the graphics byte 

at the indicated position. Masking the same value from the 
Text box continued on page 423 

Description of the KWIKDRAW Assembly -Language Program 

Much of the utility of KWIKDRAW is rooted in the fact 
that it is located on a BASIC program line and avoids the 
necessity of reserving high memory. Several trade -offs were 
needed to accomplish this end. Speed is traded for relocat- 
ability, program size is traded for compatibility with the 
BASIC program line format, and modularity is seemingly 
lost in the necessity of avoiding CALLs. 

The program is, however, written in a modular style with 
each section being basically self- contained. First, the pro- 
gram initializes its variables. Then it takes the requested pag- 
ing action. The next section interprets each of the bytes of the 
vector string. It adjusts the horizontal and vertical pointers, 
determines plot /no plot action, and plots a position accord- 
ing to the scaling parameter. Finally, the return paging action 
is taken and execution is passed back to BASIC. 

The CALL to 0A7F hexadecimal in line 1050 returns HL 

with the address of the first byte of the P %( ) array. The IX 

index register is immediately set to this value by pushing it 

from HL onto the stack and popping it into IX. Because this 
address points directly to the X (horizontal) ordinate, the off- 
set byte used in accessing the value would assemble to a O. 

Because BASIC line format dictates that this must be avoid- 
ed, IX is decremented. The X ordinate is now found in the ad- 
dress referred to by IX +1. 

The address used for the start of screen storage is used 
several times during the program. It is convenient to have it 

accessible as a main register. This address is the same as the 
location of the seventh element of the parameter array 
P %(6), and is calculated by adding 12 to the USR argument, 
i.e., the start of the P %( ) array. Then it is saved in the IY 

register. Lines 1850, 2380, and 2840 access this address with a 

PUSH and a POP to another register. 
When the storage address has been determined, the paging 

action takes place. Two of the four possible paging codes, 
held in P% (5), request that the current contents of the screen 
be copied to storage before any shape -drawing occurs. 
Testing the lowest bit of P %(5) sets a flag used in selecting 
the desired action. The BIT op code used here (testing a 

single bit of a byte at an indexed address) is very useful in this 
type of bit -logic application. As with all BIT testing, the Z 

flag is set when the bit is off. Think of it as complementing 
the test bit and placing it into the Z flag, or remember that 
the Z flag is set as if a CP (compare) operation was per- 
formed between the test bit and a O. 

When the paging argument is 0 or 1, the screen is moved 
into the storage area. Notice in lines 1250 -1280 that absolute 
addresses of 3C00 and 0400 hexadecimal must be loaded into 
the HL and BC registers. Here again, the zero bytes must be 

avoided so that the registers are loaded, then decremented or 
incremented to the correct values. The LDIR (load, incre- 
ment, and repeat) op code duplicates the screen bytes into 
the storage area where they may be altered with a minimum 
of screen hashing. 

Lines 1310 -1420 finish the initialization process. The 
number of characters in the vector string is saved in the B 

register, the starting X and Y coordinates are placed into the 

D and E registers respectively, and HL is pointed to just 
efore the start of the vector string. The program is now set 
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Text box continued: 

byte will darken this pixel. Graphics bytes will always have a 

value greater than or equal to 128 (80 hexadecimal). Apply- 
ing the logical OR to one of these values: 

1 2 
4 8 

16 32 

and to any graphics byte, will light the respective pixel. 
The SET /RESET routine of KWIKDRAW determines which 

of these values to use by multiplying the B register by 2 and 
adding the carry flag value, then extracting 2 to the power of 
the resulting sum. The formula, where MOD is a remainder 
function, is 

bit = 2 t (MOD(Y /3) * 2 + MOD((INT(Y /3) * 

256 + INT(X /2)) / 4)) 

Once these numbers have been obtained, the screen storage 
byte is modified for the indicated action. Any nongraphics 

byte at the position is first changed to a blank graphics byte. 
For a SET action, the pixel value is compared with the cur- 
rent byte using a logical OR operation. A RESET action is 

performed by complementing the pixel value and then per- 
forming a logical AND with the position byte. The resulting 
byte is saved at line 2980. Incidentally, this SET /RESET 
routine is modeled after the one found in the Level II ROM. 
Several modifications made it relocatable and speeded it up a 
bit. 

Both the SET /RESET and the CHARACTER routines 
check for coordinates that would modify bytes outside the 
storage area. When an X, Y pair is out of range, the routine is 

simply skipped -allowing shapes to be drawn wholly or par- 
tially off the screen. 

Finally, the last vector byte has been interpreted when the 
B register is decremented to 0 by the DJNZ on line 1750. Ex- 
ecution falls through to the paging and exit module. Here, 
the paging argument is again tested. A value of O or 2 causes 
the updated storage area to be copied onto the screen. Con- 
trol is then handed back to the BASIC program. 

imal), and DE is set to the address of the sixth element of 
the P %( ) array. The LDIR op code then copies the screen 
to the storage area. Paging back into video RAM is ac- 
complished by reversing these registers so that the storage 
area is copied to the screen. 

A detailed description of the KWIKDRAW shape -table 
interpreter (listing 1) is included with this article in a 

separate text box. This, plus the remarks within the 
listing, will explain the structure of the program and 
detail the techniques used in this example of hybrid pro- 
gramming. 

The problem new users will most often experience with 
KWIKDRAW is incorrect handling of parameter passing. 
A BASIC programmer is used to having English- sounding 
words like PRINT and DRAW as commands. KWIK- 
DRAW takes a giant step backward in this respect. There 
is no easy way to remember which parameter goes in 
which element of the P %( ) array. 

I suggest that a copy of table 2 (the list of parameter 
codes) should be available for easy reference during pro- 
gramming with KWIKDRAW. 

A Graphics Editor 
CREATE is a handy utility program for defining the 

vector strings needed by KWIKDRAW (see listing 3). It is 
a graphics editor in much the same way that BASIC's 
EDIT mode is a text editor. Normally, you'll design a 
shape on a graphics worksheet and use CREATE for en- 
coding it into a vector string. 

Operation is simple; define two pairs of key X,Y coor- 
dinates at the prompts. The first is the position at which a 
reference model is drawn. The latter is for the working 
copy. Next, CREATE expects input of a series of vector 
characters that are to be edited. This is the only time 
you'll have to refer to table 1. You may use a null entry 
here to define your starting shape string as C -the plot - 
the- key -position vector described earlier. To edit a few 

changes to a predefined string, you may read it in from 
disk, set SHAPE$ to its value, and skip this input 
prompt. 

Commands recognized by CREATE are 

SPACEBAR 

A 
ENTER 
D 
L 

S 

C 

Advance the cursor 
Back up the cursor 
Abort edit without change to SHAPE$ 
Exit editor and save the shape 
Delete a single vector 
List (draw) the shape, cursor to start 
Search for a vector 
Change a single vector 
Insert a single vector 
Enter EXTEND mode (add vectors) 
Escape from S,C,I,X commands 
Vector keys for S,C,I,X commands 
Move -only vector -with <1> through 
<9> 

The L, S, C, and I commands are followed by a vector 
from the numeric keypad. The X command expects a 

series of such vectors. 
Visualize the keypad as being superimposed on the 

screen with 8 at the top, 4 on the left, 3 at the lower right, 
etc. Move the cursor and plot the resulting pixel by press- 
ing the key corresponding to the desired direction. Press 
the Shift key with the direction key to include a move - 
only vector. The 0 key is used to escape from any of the 
above commands. 

Some important data is displayed during the editing 
process: the current X,Y pixel coordinate, the current 
PRINT@ position, the length of the string, and the cur- 
rent offsets from the starting X and Y. Though positions 
are relative during KWIKDRAW's interpretation of the 
shape, knowing the size of the shape is handy in defining 
multiple shapes (alphabetic characters, frames of anima- 
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tion), and the X,Y offsets are needed for chaining a series 
of complex figures. 

Pressing the Enter key from COMMAND mode saves 
the shape in the variable SHAPE$ for processing to disk. 
Don't have disks? Use LPRINT SHAPE$ and copy it into 
your applications program. Don't have a printer? Get a 
pencil. 

Disk users will be prompted for a file name and a se- 
quential file is opened. You'll then be prompted for a line 
number and a variable name. The string is written as a 

BASIC line in the format 

line# variablename = "....vector characters.... 

For example: 

10240 SHAPE$(2,4) _ "IDDFJHHI" 

The resulting file may be merged with an applications 
program that contains the KWIKDRAW routine. It 
would be easy to change the format so that the shape may 
be read as a DATA line. 

Multiple Pages and Other Trivia 
Some of the utility of KWIKDRAW will not be com- 

pletely apparent until it has been used a few times. For ex- 
ample, a working page may be filled with any byte (ex- 
cept 0 or 1) by 

CL$= "CDDD" 
P%(0)=0 :P%(1)=0 
P% (2) = VARPTR(CL$) 
P%(3)=2 - 255 

P%(4)=16 
P%(5)=3 
UU = USRO( VARPTR(P% (0) ) ) 

X and Y to top left 
point to the four vectors 
byte to fill (in 
CHARACTER mode) 
scaling factor 
don't page IN or OUT 
fill the page 

Use this as a subroutine for clearing a page before 
building a frame of animation. 

Sometimes BASIC is too slow in processing changes to 
a page between displays. By defining the P%( ) array 
with two dimensions, more than one page of video 
storage is available. For example, DIM P %(517,2) pro- 
vides three (0, 1, and 2) separate pages for manipulation. 
Doubly dimensioned array variables are stored with the 
first -dimensioned subscripts varying fastest. Thus, 
P %(0,1) of the above example will actually be stored in 
the addresses sequentially adjacent to P %(517,0). 

KWIKDRAW doesn't care what variable address it 
receives as the USR parameter. It does expect this address 
to point to a series of parameters followed by 1024 bytes 
for paging. Therefore, any of the dimensioned pages may 
be accessed by placing the parameters in the elements 0 
through 5 of that subscript level, then invoking the 
shape- interpreter. At the expense of memory, multiple 
paging can provide maximum speed. 

Get your computer talking and save $126. 
The Type- 'N- TaIkTM speech synthesizer is now available for only $249. 

The Type -'N- Talk'" text-to- 
speech synthesizer automatically 
translates your text into electronic 
speech and allows your computer 
to speak with an unlimited vocab- 
ulary. Standard with an RS-232C 
interface, Type -'N -Talk has an 
internal microprocessor and 
750 character buffer. And 
remember, it doesn't use your 
computer's memory to make 
your text speak. 

Here's what you get. 

Unlimited vocabulary SC -01 
speech synthesizer chip. 
Text -to- speech 
algorithm for 1 

translation. 
RS -232C 
interface. 
Selectable 
Baud. 
(75- 9600). 

1S 

Type -'N -Talk is covered by a limited 
warranty. Write Votrax for a free copy. 

500 Stephenson Highway, 
Troy, MI 48084. 

Spelling and phoneme access modes. 
750 character buffer. 
Data echo of ASCII characters. 
Complete installation and 

programming instructions. 
Great new software 
is available for 

r Type -'N -Talk equipped 
computer systems. 
To order, see your local 

computer retailer or call toll -free 

1- 800 -521 -1350 

Michigan residents, call (313) 
588 -0341. MasterCard, VISA or 

personal check ac- 
cepted. The price 
is $249 plus $4 
for delivery. 
Educational dis- 
count available. 
Add sales tax in 
Michigan and 
California. 
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Sperry Univac is a division and registered trademark of Sperry Corporation. 

SI- E TRW UNIVAC r 
We understand how important it is to listen. 

information required. The com- 
puter gives you everything you 
asked for, not everything it has. 

So you not only save time 
getting data, you save time 
evaluating it. 

The potential for application 
spans all departments, at all 
levels, from top management 
on down. ESCORT dispenses 
the information riches of the 
data base to each according to 
his need. 

With or without ESCORT, 
System 80 is a superb medium- 

scale business computer. The 
fact is, it outperforms the 
competition, model for model, 
in most parameters of conse- 
quence. And as your needs 
expand, you can upgrade capa- 
bilities without replacing the 
entire system. That is not 
universally true in the industry. 

The Sperry Univac System 
80. Another demonstration of 
how we at Sperry define our 
products by the real -world 
needs of the people who use 
them. Another demonstration 

of the value of listening. 
We invite you to review the 

System 80's uncommon capa- 
bilities. Our "System 80 vs. 
IBM" and our ESCORT bro- 
chures are a good place to 
begin. Copies are yours for the 
asking from your local Sperry 
Univac marketing office. 

Or call or write Sperry 
Univac, Department 100, P.O. 
Box 500, Blue Bell, PA 19424. 
Toll -free phone: 800- 523 -2496 
(9 a.m. to 5 p.m.). In Pa. call 
collect 215 -646 -3378. 

SYWI'EM 80 
E5(X)RT 
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BYTELINE 
News and Speculation about Personal Computing 

Conducted by Sol Libes 

Random Rumors: It's 
rumored that Commodore 
Business Machines and some 
of its alternate suppliers are 
working on CMOS (comple- 
mentary metal -oxide semicon- 
ductor) versions of the 6502 
microprocessor (used in the 
Apple II, Atari 400 and 800, 
and Commodore personal 
computers) that would allow 
low -power operation. .. . 

One reliable source tells me 
that this year IBM plans to 
offer a high- resolution color 
video monitor for the Per- 
sonal Computer that emulates 
IBM's 3279 terminal... . 

Word has it that Radio Shack 
will soon start selling the 
Casio handheld computer and 
drop one of the Sharp models 
it currently handles.... It is 

rumored that Apple Com- 
puter Inc. will shortly cut the 
price for the Apple II and 
Apple III by 10 %. .. . 

Sharp is reportedly working 
on a computer based on 
Motorola's 68000 micropro- 
cessor that will provide a 

single -user Unix operating 
system, similar to the Fortune 
Systems 32:16. 

What's Going on at 
the Shack? It is now over 
half a year since Radio Shack 
introduced its 16 -bit com- 
puter, the Model 16, with the 
promise of a three -user oper- 
ating system running on the 
Motorola 68000 microproces- 
sor housed within the unit. 
However, so far purchasers 
can run only the old TRS -80 

Model II single -user 8 -bit Z80 
operating system and applica- 
tions software. Rumors have 
been floating around that 
Microsoft was adapting its 

Xenix operating system for the 
Model 16. Now it turns out 

that the operating system was 
really being developed by 
Ryan -McFarland and that 
Tandy later changed its mind 
and went to Charles River 
Data Systems for the multi - 
user operating system. Final- 
ly, it is expected that Tandy 
will also offer a single -user 
16 -bit operating system 
designed by Ryan -McFarland, 
in which case I wonder if there 
will be upward migration 
from the single- to multiuser 
systems. 

Tandy reported that com- 
puter sales rose 69% for the 
last fiscal year, up to $624 
million from $369 million, and 
that these sales now account 
for 31% of the company's 
business -back in 1978, com- 
puters accounted for only 
2.4 %. Further, Tandy claims 
that the TRS -80 Model II ac- 
counted for 25% of its com- 
puter sales; the Model III, 

27 %; the Color Computer, 
7.2 %; pocket computers, 
2.5 %; software sales, 8.5 %; 
printer sales, 16.7 %; and 
computer -related products, 
12.2 %. (It is strange that these 
percentages do not total 
100 %.) 

Tandy also reported that 
gross profits as a percentage of 

sales were 59.3% -far higher 
than the norm for the elec- 
tronics industry. Net profits 
were reported to be 11 %. 
Radio Shack now has 392 
computer centers and plans to 
open 125 more. It also sells 
computers through 5127 
company -owned stores and 
another 2999 franchised 
outlets. The number of stores 
will increase by 170 this year. 
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At IBM: Rumors concern- 
ing IBM's future plans suggest 
that the firm intends to enter 

the portable- computer market 
with a "baby" Personal Com- 
puter system made outside the 
U. S. by Matsushita, that it is 

at the preproduction stage of a 
new 4 -inch floppy -disk drive, 
and that it will introduce soon 
a 3270 IBM terminal emulator 
and RJE (remote job entry) 
package for the Personal 
Computer with an anticipated 
selling price of $700. A high - 
resolution color monitor is 

also expected that will allow 
the Personal Computer to 
emulate an IBM 3279 ter- 
minal. Because the Personal 
Computer costs less than 
IBM's series 327x terminals, 
which are used with IBM's 
large mainframe computers, 
doubtless customers of such 
systems will be switching to 
the IBM Personal Computer 
for their terminal needs. 

IBM has also started selling 
enhancements for its Display - 
writer desktop word- proces- 
sor system that allow it to act 
as a terminal. Further, IBM 
now sells the p- System (Pascal 
language) for the Displaywrit- 
er for users who want it to 
function as a complete com- 
puter system. The Display - 
writer uses an Intel 8086 
microprocessor, and therefore 
it's strange that IBM doesn't 
plan to offer the MS -DOS and 
CP /M -86 operating systems 
for the unit, considering that 
these are available for the Per- 
sonal Computer. Of course, 
concurrent CP /M -86 for the 
Displaywriter can be pur- 
chased directly from Digital 
Research. I can only wonder 
now if Microsoft will offer 
MS -DOS for the unit. 

IBM offers one other desk- 
top unit, called the System 23 

Datamaster. It is the most ex- 
pensive of IBM's small com- 
puters but uses an 8 -bit 

microprocessor (the Intel 
8085, an enhanced version of 
the 8080). It's likely this pro- 
cessor was chosen because the 
Datamaster was introduced 
before the Displaywriter and 
the Personal Computer. The 
Datamaster offers much more 
disk storage capacity than 
either, however. 

It seems likely that IBM will 
replace the Displaywriter and 
Datamaster with enhanced 
versions of the Personal Com- 
puter, probably using the new 
Intel 80286 processor (an 
enhancement of the 8086). 
Thus the next Displaywriter 
may be the Personal Corn - 
puter with a display and 
keyboard better suited to 
word processing, and the next 
Datamaster may be a Personal 
Computer with larger disk 
storage. In this way, IBM 
could maintain upward com- 
patibility through its entire 
line of desktop computers, 
terminal compatibility with its 
mainframes, and workstation 
compatibility with its new 
networking system. If this 
happens IBM will have the 
most comprehensive line of 
office -product computer 
systems in the industry. 

In the meantime, IBM is 

due to introduce soon its 
hard -disk option (using the 
Seagate 51/4 -inch drive) for the 
Personal Computer. Word is 

that the firm expects to sell 

about 300,000 this year alone. 
Also Tecmar, which develops 
peripherals and enhancements 
compatible with the Personal 
Computer, is reportedly plan- 
ning to introduce a Win- 
chester add -in using either one 
or two Syquest Technology 
3.9 -inch, 5- megabyte hard - 
disk drives with removable 
media. This would be an ideal 
combination, allowing the 
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user to easily back up the IBM 
hard disk. 

Recent advertisements from 
franchised IBM Personal 
Computer dealers have 
offered $500 worth of free 
software with the purchase of 
an IBM Personal Computer, 
some are offering discounts of 
up to 15%, and some dealers 
are offering financing. This 
may suggest that supply and 
demand have begun to catch 
up with one another. 

IBM has discovered that 
some of its franchised dealers, 
unauthorized dealers, and pri- 
vate entrepreneurs buy the 
minimum -priced 16K -byte 
version of the Personal Corn - 
puter and add their own 
(much less expensive) memory 
and disk drives, then sell the 
full system either at list price 
or at a discount. A private en- 
trepreneur can buy the mini- 
mum- priced 16K -byte ma- 
chine with no disk drive for 
$1250, add three additional 
banks of memory chips (for as 
little as $10 each bank) and a 
Tandon disk drive (for about 
$300), and resell the machine 
for about 10% below the 
$2200 list price, making a $400 
profit. IBM is concerned be- 
cause the purchaser is buying 
a machine where only half of 
the product's value is from 
IBM. The problem became 
apparent when purchasers 
took their machines in for re- 
pair to IBM service facilities. 
Perhaps IBM will take the 
tack Apple Computer Inc. 
considered when it was faced 
with the problem a few years 
ago: namely, sell only 
machines with full comple- 
ments of memory and disk 
drives. 

Commodore Doings: 
Atari has filed a federal suit 
charging Commodore Busi- 
ness Machines with infringe- 
ment of Atari patents, de- 
signs, and trademarks for a 
joystick and paddle controller 

used in video games and com- 
puters. Commodore has 
launched a $22 million adver- 
tising campaign to drum up 
sales for its Commodore 64 

and VIC -20 personal com- 
puters. In the meantime, 
VIC -20s are selling like hot - 
cakes, and Commodore is 

turning out 9000 per day with 
the expectation that 1 million 
will be sold by the end of 
June. With a list price of under 
$200 and many merchandisers 
discounting to as low as $159, 
it is far and away the lowest - 
priced computer available 
with color -video capability. 
Surely many consumers are 
buying the VIC -20 instead of a 

video -game unit because they 
can buy a computer and a 

game player for the same price 
as a games -only machine. 

Several companies are sup- 
posedly planning to introduce 
emulators for the Commodore 
64 that will allow it to run 
Apple II, Atari 400 and 800, 
and TRS -80 software. How- 
ever, I would look very skep- 
tically at such emulators for 
several reasons: first, emu- 
lators virtually always run 
much slower than the real 
thing, which could take all the 
fun out of many games. Sec- 
ond, many software authors 
often write clever program 
routines that depend on hard- 
ware specific to the system for 
which the software was de- 
signed; programs including 
such routines will not run 
properly with an emulator. 
Therefore, before buying an 
emulator, check its operation 
carefully to make sure it can 
do what you want. 

Some Apple Bytes: Laser 
Microsystems, Corona, Cali- 
fornia, has announced that it 
is designing a plug -in pro- 
cessor card for the Apple 11 

using the powerful new Na- 
tional Semiconductor 16032 
16-bit microprocessor. Laser 
expects to introduce a Unix- 
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like operating system for the 
board (the company also ex- 
pects to introduce IBM Per- 
sonal Computer and TRS -80 
versions later on). 

On the marketing front, 
reports say that Apple is still 
having friction with its in- 
dependent retail dealers. The 
most recent rub is Apple's new 
in -house national- accounts 
program to sell directly to the 
Fortune 1000 companies. Sec- 
ond, despite many attempts, 
Apple has been unable to con- 
trol sales by unauthorized dis- 
count retailers that are under- 
selling authorized dealers. 
These discounters are believed 
to be obtaining their Apple Its 
from authorized dealers who 
overbuy to get a better dis- 
count and then secretly reship 
at just a few dollars above 
cost. Apple says it will take 
strong action to cut off the 
supply lines to unauthorized 
dealers. In the meantime, the 
six West Coast mail -order 
dealers cut off by Apple over 
a year ago, who then filed suit 
against Apple, have not been 
able to get the government to 
take up their case. 

Of Clones and Look - 
Allkes: You can tell a really 

successful product by how 
many "clones" (imitations) 
exist for it. For example, I 

know of two TRS -80 Model 
I /Model III clones currently 
sold, and Apple Computer 
Inc. is trying to stop the im- 
portation and sale of a num- 
ber of clones from the Far 
East. Already about six IBM 
Personal Computer clones are 
made in the U. S., and at a 
Japan electronics show held 
this past October, Hitachi, 
Mitsubishi, NEC (Nippon 
Electric Company), Mat- 
sushita, Sanyo, and Toshiba 
all showed IBM -compatible 
systems, many of which will 
appear in this country later in 
the year. The question is 

whether a product is as com- 
patible as its manufacturer 
claims it is. Many clone sup- 
pliers contend that, compared 
to the original, their product is 

far superior, contains added 
features, and gives you more 
value for your dollar. 

You have to look closely at 
these claims because, in all too 
many cases, such statements 
conceal hidden snags. It may 
be that a clone maker cannot 
copy the original product ex- 
actly without violating some 
hardware patent or software 
copyright and thus has to get 
around this by changing part 

of the design and calling the 
change an added feature. The 
net result is that the clone is 

not a clone but a look - 
alike-it may be able to run 
some of the software made for 
the original but not all of it; 

or, it may work with some of 
the plug -in peripherals but not 
all of them. 

For example, one system 
that is advertised as IBM - 
compatible uses 3 -inch floppy 
disks. Now how do you take a 
program supplied on an IBM 
Personal Computer 5'/4 -inch 
floppy disk and get it into this 
new machine? I suppose what 
the supplier probably means is 

that once you get a program 
onto the 3 -inch disk, it will 
run on the company's com- 
puter. 

Another system is adver- 
tised as disk -compatible with 
the IBM Personal Computer, 
the Osborne 1 and the Xerox 
820. Interpret this to mean 
that you can copy a file (or the 
whole disk) from one system's 
disk format to the other's. But 
how does the Personal Com- 
puter's 8088 program execute 
on the supplier's Z80 -based 
system? And how does a pro- 
gram that uses the special I/O 
(input /output) features work 
on a system with different I/O 
procedures? What the manu- 

facturer really means by "disk 
compatibility" is that many 
(but not all) data or text files 
can be converted from the 
original format to run on the 
"compatible" machine. 

New companies entering 
the personal computer market 
will find their entry easier if 

they make their machines 
compatible with the dominant 
machines on the market. 
However, purchasers should 
look very closely at such com- 
patibility claims to see if 

something less than 100% 
compatibility is offered and, if 

so, whether this will create 
problems. 

Zllog to Sample Z800: 
Word has it that Zilog will 
soon begin distributing 
samples of its new upgrade of 
the Z80, called the Z800, with 
production expected this fall. 
The Z800 will be upward 
compatible with the Z80 (in 
other words, it will execute a 
Z80 machine -code program) 
and will offer an expanded in- 
struction set and enhanced 
performance features. Zilog is 

promising a three- to five -fold 
performance improvement. 
The processor will run at 
clock speeds as high as 25 

IlIlluuluhl Compu Pro 
8 and/or 16 Bits. 

A CompuPro Systems Center is much more than a computer store: It is the first place to look for 
business, scientific, and industrial computing solutions. When you're ready for professional level, 
state- of -of- the -art microcomputing, turn to the professionals listed below...they're ready for you. 

ACC 
833 Steirlin Road #8110 
Mountain View, CA 94043 
(415) 969-4969 

Advanced Information Mgt., Inc. 
145 Kentucky Street 
Petaluma, CA 94952 
(707) 763 -7283 

Byte Shop of Hayward 
1122 B Street 
Hayward, CA 94541 
(415) 886 -4732 

Capacity Plus Computers 
250 Alamaha Street N -14 
Kahului, Maui, HI 96732 
(808) 877 -3496 

Comcen Technology Ltd. 
45/46 Wychtree Street 
Morriston 
Swansea, U.K. SA68EX 
(0792) 796000 

Computer Center, Inc. 
1514 University Avenue 
Berkeley, CA 94703 
(415) 845 -6366 

Gifford Computer Systems 
(division of G 8 G Engineering) 
1922 Republic Avenue 
San Leandro, CA 94577 
(415) 895 -0795 

Gifford Computer Systems 
230 California Street #207 
San Francisco, CA 94104 
(415) 391-4570 
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MHz and will be capable of 
directly addressing up to 500K 
bytes of memory using an in- 
ternal memory- management 
circuit with dynamic page 
relocation and memory pro- 
tection. It will have modes for 
both system programs (this 
mode is meant to be used by 
programs performing operat- 
ing- system functions that may 
access all registers) and user 
programs (this mode limits ac- 
cess to registers and prohibits 
execution of instructions that 
alter system status). 

The expanded instruction 
set will include multiply and 
divide instructions (8 and 16 
bits), will handle strings up to 
64K -bytes long, will allow 
system calls at the machine- 
code level, and lots more. It 
also has more addressing 
modes and features suited to 
multiuser and multiprocessing 
environments. No doubt the 
Z800 will have a tremendous 
impact on the 8 -bit market, 
significantly improving the 
operation of CP /M -80 single - 
user systems and multiuser 
systems such as MP /M and 
TurboDOS. When the Z800 is 
coupled with version 3 of 
CP /M -80 (which is now called 
CP /M +), we can expect to 
see greatly enhanced single - 
user systems. 

CPIM+ Introduced: 
Digital Research Inc. an- 
nounced CP/M + (the newest 
version of CP /M -80) at the 
Comdex show in December 
and is expected to start ship- 
ping copies to customers this 
month. This is the third major 
upgrade of the CP /M -80 disk 
operating system since its 
original development nine 
years ago. In all cases, Digital 
Research has maintained up- 
ward compatibility for soft- 
ware running under CP /M. 

The first CP /M upgrade 
(version 1.4, introduced in 
1976) took what was a bare - 
bones DOS (disk operating 
system) and made it suitable 
as a general -purpose develop- 
ment system. Version 2 (1979) 
overcame many of the limita- 
tions of the earlier versions 
and improved CP /M's opera- 
tion for more sophisticated 
application programs, larger 
memory, and larger mass - 
storage systems. 

CP/M + has been enhanced 
for the newer generation of 
8 -bit computers with banked 
memory systems having up- 
wards of 1 megabyte of 
memory and very large hard - 
disk systems. Further en- 
hancements speed up transfers 
between memory and disk 
storage, and error- handling 

has been improved. CP /M+ 
is also furnished with a greatly 
expanded set of utility files 
(such as a Help program). 
However, many of these utili- 
ties appear to have been avail- 
able previously for the earlier 
versions via CP /M user -group 
libraries. 

CP/M + still retains what is 
without doubt CP /M's great- 
est asset: a modular structure 
that allows programmers to 
implement the system on vir- 
tually any hardware system 
that executes Intel 8080 
machine code. The BIOS 
(basic input /output system) 
module, written by the system 
programmer, contains all the 
hardware drivers and soft- 
ware interfaces to the CCP 
(command control program) 
and BDOS (basic disk operat- 
ing system) parts of CP /M. It 
should be noted that CP/M + 
has a greatly increased 
number of BIOS and BDOS 
calls for the added features. 
The generating of the actual 
CP /M+ system program for 
a user's computer (what pro- 
grammers call the system pro- 
cedure) is much more com- 
plicated and hence more dif- 
ficult to create than under 
previous versions. A program 
is supplied by Digital Research 
to help the system program- 

mer generate CP/M + proper- 
ly. Also, CP /M +'s added 
features take up 4K bytes 
more of memory space; this 
should prove to be no prob- 
lem because CP /M+ is in- 
tended to run on systems with 
memory expanded far beyond 
64K bytes. 

Battle of the DOSes: 
Digital Research Inc. assured- 
ly has the 8 -bit single -user 
DOS market sewn up with 
CP /M -80, and the new ver- 
sion will ensure that this posi- 
tion is maintained for a long 
time to come. However, the 
multiuser and 16-bit fields ap- 
pear to be up for grabs. While 
Digital Research's MP /M is a 
multiuser version of CP /M 
that allows users to run CP /M 
applications programs in a 
multiuser environment, the 
system is based on a single - 
processor system architecture 
and allocates a maximum of 
48K bytes of memory space to 
each user. Some time ago, 
Software 2000 of Arroyo 
Grande, California, released 
TurboDOS -a CP /M -com- 
patible DOS that performs 
disk buffering for better per- 
formance and allows print 
spooling so the user can go on 

Spoken Here... 
JR Systems, Inc. 
8227 Woodmont Avenue #200 
Bethesda, MD 20014 
(301) 657 -3598 

Key Microsystems 
978 Tiogue Avenue 
Coventry, RI 02816 
(401) 828 -7270 

Key Microsystems 
822 Boylston St. 
Chestnut Hill, MA 02167 
(617) 738.7305 

Logic Systems 
4800 Manzanita Avenue #21 
Carmichael, CA 95608 
(916) 971 -3133 

Matrix Computer Systems 
720 Mendocino Avenue 
Santa Rosa, CA 95401 
(707) 542 -0571 

Micro Computer Technology 
1549 W. Brandon Boulevard 
Brandon, FL 33511 
(813) 685 -7659 

Pragmatic Designs, Inc. 
950 Benicia Avenue 
Sunnyvale, CA 94086 
(408) 736-8670 
Telex: PRAGMATIC -171627 

Priority One Electronics 
9161 Deering Avenue 
Chatsworth, CA 91311 
(800) 423-5922, (213) 709-5464 

S100 Inc. 
14425 N. 79th St. #B 
Scottsdale, AZ 85260 
(800) 528-3138, (602) 991 -7870 

L 

CompuPro division, Godbout Electronics, 
Box 2355, Oakland Airport, CA 94614 
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with other tasks while the sys- 
tem sends data to the printer. 
A software module is avail- 
able that allows multiple pro- 
cessors to be connected via 
any number of network con- 
figurations so that each user 
can access the resources of 
any others. (Software protec- 
tion can also lock resources to 
make them inaccessible.) This 
system is presenting a serious 
challenge to MP /M in the 
8080 /Z80 multiuser /multi- 
tasking marketplace. Further, 
it is likely that other software 
houses may introduce similar 
packages. 

The 16 -bit market as yet has 
no definite leader, although 
Microsoft with MS -DOS cur- 
rently appears to be the chief 
contender. When the first 
8086 -based personal computer 
was introduced by Seattle 
Computer Products (SCP) 
back in 1979, there was no 
software for it. Digital Re- 
search was working on 
CP /M -86, but it was a low - 
priority project. Microsoft, 
however, created a version of 
BASIC in 8086 code, so SCP 
started furnishing BASIC with 
its system and wrote a DOS. 
A year later, Digital Research 
finally introduced CP /M-86 
just as other vendors started 
to introduce 8086 -based sys- 
tems. CP /M -86 and SCP - 
DOS, although very similar in 
structure and operation, were 
not compatible. 

When IBM went looking 
for a disk operating system for 
the Personal Computer, the 
company approached Digital 
Research but for some reason 
didn't hit it off. Because IBM 
was also negotiating for 
Microsoft's BASIC, Microsoft 
quickly obtained the rights to 
SCP -DOS and adapted it to 
the Personal Computer. 
Microsoft renamed it MS- 
DOS and licensed it to about 
two -dozen other hardware 
vendors. 

Microsoft will soon in- 
troduce version 2 of MS -DOS 
to overcome some of the limi- 
tations of the first version, 
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provide more features, and 
achieve upward compatibility 
with Microsoft's Xenix, a 

multiuser /multitasking DOS 
based on the Unix operating 
system and licensed from Bell 

Laboratories. Digital Research 
has introduced a multitasking 
version of CP /M -86; how- 
ever, with IBM using MS- 
DOS (IBM calls it Personal 
Computer DOS) as its princi- 
pal operating system (the 
company also offers CP /M 
and the p- System at signifi- 
cantly higher cost) it's very 
likely that, in the 16 -bit 
market at least, MS -DOS will 
dominate. What makes a 

DOS successful is the software 
available to run under it. It 
appears to me that there are 
far more software houses de- 
veloping software to run 
under MS -DOS than under 
CP /M -86. Most 8086 hard- 
ware suppliers appear to be 
hedging their bets by furnish- 
ing both operating systems. 

Mall -Order Sales to 
Stop: Following in the foot- 
steps of Apple Computer Inc. 
and Hewlett- Packard, two 
software suppliers are trying 
to stop mail -order sales of 
their products. Micropro In- 
ternational (creator of Word - 
star, et al.) of Sausalito, 
California, and TCS Soft- 
ware, Houston, Texas, have 
notified dealers that they must 
cease mail -order sales and sell 

only to customers to whom 
they can provide post -sale 
support. Micropro is believed 
to have as many as 100 mail - 
order dealers. Considering the 
difficulty Apple has had try- 
ing to cut off mail -order sales, 
it will be interesting to see 
how successful software sup- 
pliers will be in this effort. 

Intel Profile: Founded 
only 14 years ago, Intel Cor- 
poration has proved to be one 
of the most innovative com- 
panies in the microcomputer 
field. It has a long string of 

firsts: the first practical 
dynamic RAM, the first 
microprocessor, the first 
EPROM, the first 1K -bit static 
RAM, the first 8 -bit micropro- 
cessor, the first 32 -bit micro- 
processor, and the first single - 
chip microcomputer. It now 
employs nearly 17,000 people 
and does close to $1 billion of 
business. This year, Intel is ex- 
pected to introduce a 256K -bit 
EPROM, a 64K -bit EEPROM, 
and a 4- megabit bubble - 
memory device (a 16- megabit 
device is expected next year). 
A 1- megabit dynamic RAM is 

also in development (imagine 
a full 64K bytes in one in- 
tegrated circuit). 

In the microprocessor field, 
Intel expects to introduce a 

new 32 -bit microprocessor 
called the 80386 (or iAPX386) 
that is upward compatible 
with the 8086 family. Intel will 
also start shipping the 80286, 
an enhanced 8086 with vir- 
tual -memory ability. We can 
expect to see a version of this 
device with 8 -bit I/O also. 
The current iAPX -432 32 -bit 
microprocessor is also due for 
an upgrade in microcode and 
interconnection capabilities to 
improve its throughput. It is 

also expected that the new 432 
will be able to handle giga- 
bytes of memory. Intel is also 
known to be doing research in 

speech recognition; however, 
introduction of any devices in 
this area still appears to be 
several years off. 

AUnix Status Report: 
My son (who is quite familiar 
with the Unix operating sys- 
tem) and I recently conducted 
a survey of Unix-like operat- 
ing systems for microcompu- 
ters. We canvassed 35 com- 
panies selling such operating 
systems for microcomputers 
and discovered the following: 
four companies sell Unix-like 
operating systems for 8 -bit 
systems; two are for 6809 sys- 
tems and two for Z80 systems. 
All but one provide multitask- 
ing and multiuser facilities. 

Further, utilities are available 
that run on CP /M -based sys- 
tems and provide many Unix- 
like facilities such as I/O redir- 
ection and hierarchical file 
system. 

An incredible number of 
software houses are now sup- 
plying Unix -licensed and 
Unix-like operating systems 
for 16-bit microcomputers. 
The most popular version is 

for Motorola's 68000, second 
is for Zilog's Z8000; less 
popular are versions for the 
Intel 8086 and the National 
Semiconductor 16032, the lat- 
ter probably because it is so 
new. Virtually all of these 
operating systems require 
large memories and hard -disk 
systems. Although almost all 
of these systems provide the 
basic features of Unix, most 
are lacking features such as 
virtual -memory management. 
Many lack process- and 
memory- management fea- 
tures common on standard 
minicomputer Unix systems. 

Also, Unix systems typical- 
ly have good program devel- 
opment and text processing 
support. However, you may 
have to pay extra for anything 
other than the minimum with 
these systems. Nearly every 
vendor charges extra for lan- 
guages such as BASIC, Pascal, 
FORTRAN, and COBOL. 
Some even charge extra for a 

C compiler (Unix is written in 
C). Further, none offer a high - 
level debugger (sdb is the stan- 
dard utility that Unix pro- 
grammers use for debugging C 
programs). Lack of a debug- 
ger certainly makes program 
development more of a hassle 
and more time consuming. It's 
interesting that three suppliers 
provide CP /M emulators that 
run as a task under Unix. 

New Machine Goes to 
Hollywood: Tracy Kidder's 
book The Soul of a New 
Machine (Little, Brown, 1981) 
won a Pulitzer prize for 
general nonfiction, and now 
Columbia Pictures has taken 
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an option on it to possibly 
make it into a movie. The 
book describes in a very 
human way the struggle to 
develop the Data General 
MV -8000 32 -bit super mini- 
computer. 

The Software Stars: 
Which are the three top -selling 
microcomputer software 
packages to date? If you 
guessed Microsoft BASIC, 
CP /M, and Visicalc, give 
yourself a gold star. Microsoft 
BASIC, which is now running 
on more than 1 million micro- 
computers, is the top seller. 
Originally written in 1975 by 
Bill Gates and Paul Allen to 
run on the MITS (manage- 
ment information and text 
system) Altair 8800 computer, 
it is today available on vir- 
tually every major microcom- 
puter system and is considered 
the standard for BASIC inter- 
preters. It has been im- 
plemented on some large com- 
puters. Second in popularity is 

the CP /M disk operating sys- 
tem currently running on over 
a half- million microcomputers 
and more than 600 different 
systems. Written by Gary 
Kildall in 1974, its first ap- 
pearance was on the IMSAI 
8080 microcomputer system in 
1976. Third is Visicalc, written 
for the Apple II computer in 
1979 by Dan Bricklin, Bob 
Franston, and Steve Lawr- 
ence; it has already sold over 
300,000 copies and is current- 
ly available for many other 
systems as well. 

All three packages were 
developed on large computer 
systems by pioneering in- 
dividuals working outside of 
commercial organizations. 
They did not perceive the 
broad -based acceptance that 
their efforts would receive, 
and at the time they didn't 
realize that within a few years 
they would be leaders of large 
companies employing a hun- 
dred or more people and 
grossing many millions of 
dollars each year. 

Shakeout Predicted: 
Currently several hundred 
microcomputers are on the 
market, all based on a mere 
handful of microprocessors, 
operating systems, and appli- 
cation programs. Therefore, 
many of the systems are near- 
ly identical inside and out. Yet 
there is a limited amount of 
dealer shelf space on which to 
show them, creating a bottle- 
neck at the retail level. System 
suppliers have tried to become 
much more aggressive in their 
marketing, but only the 
better -financed and estab- 
lished companies are suc- 
ceeding. Add to this the cur- 
rent recession, and it's no sur- 
prise that industry pundits are 
predicting a shakeout among 
personal computer manufac- 
turers in the very near future 
as marketing becomes more 
important than the products 
themselves. 

What's New In Video 
Games?: Mattel and General 
Instrument Corporation have 
announced a new venture 
called Playcable that will 
allow owners of Mattel In- 
tellivision units to access 
games via cable- television 
systems. Control Video Cor- 
poration of Washington plans 
a similar service, to be ac- 
cessed via the telephone lines, 
for Atari 5200 game owners. 
Meanwhile, Compuserve is 

offering games that can 
accommodate up to 10 players 
at a time. Compuserve claims 
that one game, called Mega - 
wars, is its second largest 
revenue producer, attracting 
2000 players a week at a rate 
of $5 per hour. X -rated games 
are also becoming quite an at- 
traction in bars and even at 
home. 

Gross income from arcade 
games has skyrocketed in the 
last few years but appears to 
have leveled off at about $8 
billion (yes, billion) and 
arcade -game suppliers are 
searching for new ways to in- 
crease game playing. Thus 

under development and due 
shortly on the arcade scene 
are games using videodiscs 
and three -dimensional games 
in which the enemy appears to 
be hurtling objects directly at 
the player. The videodisc 
creates more life -like pictures 
and sound, with explosions 
that are more like the real 
thing. Atari has already 
demonstrated a prototype 
game using holography to 
create ghost -like three - 
dimensional images. There is 

no word on whether the firm 
actually plans to produce it. 

Random News Bits: 
Radio Shack has cut the price 
of its Color Computer from 
$399 to $299, no doubt to be 
more competitive with Com- 
modore, Texas Instruments 
and Atari.... Comprocsys 
Ltd, 1 Branch RD, Park St., St 
Albans AL1 4RJ, England, is 

selling a ROM for the ZX81 
that turns that $99 machine 
into a development system 
with full -screen editor, multi - 
file operating system, as- 
sembler, debugger, and more. 
... Intel appears to be the 

first company to meet the De- 
partment of Defense specifica- 
tions for its comprehensive 
subset of the Ada language. 
. . . Hewlett- Packard has 
established a new Personal 
Office Computer division in 

Sunnyvale, California, that 
will be separate from the Per- 
sonal Computation group, 
which produces the com- 
pany's current line of personal 
computers. . . . Users of 
Compuserve will soon be able 
to use the U. S. Postal Service 
E-COM (Electronic Computer 
Originated Mail). Unfortu- 
nately, it is only available to 
business users. . . . NEC 
claims to have developed a 
software technique for recog- 
nizing handwritten characters 
with 99.5% accuracy. 

MAIL: I receive a large 
number of letters each month 
as a result of this column. If you 
write to me and wish a 

response, please include a self - 
addressed, stamped envelope. 

Sol Libes 
c/o BYTE Publications 
POB 372 
Hancock, NH 03449 

BYTE's Bits 
Articles on 

Computers and 
Writing Sought 

The Writing Instructor is a 
quarterly journal on teaching 
composition. The theme of 
the Summer 1983 issue will 
relate computers to writing in- 
struction. Authors are en- 
couraged to submit articles 
about computer -aided instruc- 
tion, the use of word- process- 
ing and interactive computer 
programs for composition, 
personal classroom experi- 
ences using computers in 
writing instruction, computer - 
aided assessment of student 
tests, and speculative or 
reflective essays on the im- 
plications of computers in the 

humanities. 
Articles should be no longer 

than 15 double- spaced type- 
written pages. You may use 
internal documentation when- 
ever practical; otherwise, use 
the MIA Handbook. Submit 
two copies of your manuscript 
along with pertinent bio- 
graphical information and a 

stamped, self- addressed 
envelope to The Writing In- 
structor, c/o The Freshman 
Writing Program, University 
of Southern California, Los 
Angeles, CA 90089, Attn: 
Randall Adams, Issue Editor, 
Summer 1983. 
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Event ueue 
February 1983 

February 

Continuing Engineering Edu- 
cation, George Washington 
University, Washington, DC. 
Among the courses being of- 
fered are "Selecting Small 
Computers for Business and 
Government," "Local Com- 
munication Networks and 
Digital PBXs," and "Com- 
puter Communications Sys- 
tems and Networks." Course 
fees range from $685 to $855. 
Further details are available 
from Douglas Green, Con- 
tinuing Engineering Education, 
George Washington Univer- 
sity, Washington, DC 20052, 
(800) 424 -9773; in the District 
of Columbia, (202) 676 -8515. 

February 

Seminars of Interest to 
Women Professionals, various 
sites in the New York City and 
Boston metropolitan areas. 
This series of one- and two - 
day seminars is presented by 
Boston University Metropoli- 
tan College. Among the topics 
on the agenda are 'Tactical 
Innovations in Marketing 
Management," "Sales Man- 
agement for Today's Newly 
Promoted Sales Manager," 
and 'Data Processing Funda- 
mentals for Accounting and 
Financial Managers." The 
seminar fees are $325 and 
$495, depending on duration. 
For registration information, 
contact Ms. Joan Merrick, 
University Seminar Center, 
Suite 415, 850 Boylston St., 
Chestnut Hill, MA 02167, 
(617) 738 -5020. 

February-March 

Courses for Developers and 
Users of Computer Systems, 
various sites throughout the 
U.S. Among the courses being 
offered by the AMA (Ameri- 
can Management Associa- 
tions) are 'Tundamentals of 
Data Processing for the Non - 
data Processing Executive," 
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"BASIC: A Computer Lan- 
guage for Managers," and 
'Database Concepts and De- 
sign." For complete registra- 
tion and course information, 
contact the AMA, 135 West 
50th St., New York, NY 
10020, (212) 586 -8100. 

February-dune 

Intensive Seminars of Interest 
to Data Processing Profession- 
als, Boston metropolitan area. 
Among the two- to five -day 
seminars offered are "Project 
Management" and "Data 
Communications." Registra- 
tion fees range from $495 to 
$975. For a seminar bulletin, 
contact Ms. Ginny Bazarian, 
Office of Continuing Educa- 
tion, Higgins House, Worces- 
ter Polytechnic Institute, 
Worcester, MA 01609, (617) 
793 -5517. 

February-June 

Seminars in Simulation, Man- 
agement, Statistics, and Com- 
puter Science, various sites 
throughout the U.S. "Simula- 
tion Modeling for Decision 
Making," 'Database Design," 
and "Satellite Communica- 
tions Technology" are some of 
the topics to be presented. For 
details, contact the Institute 
for Professional Education, 
POB 756, Arlington, VA 
22216, (703) 527 -8700. 

February 14-18 

Auditing in the Contem- 
porary Computer Environ- 
ment, New York, NY. This 
course is designed for internal 
auditors and financial and 
data -processing professionals. 
It provides a comprehensive 
audit approach for computer - 
based systems, including how 
to evaluate controls and how 
to design a program of tests 
using questionnaires, check- 
lists, software tools, and flow 
charts. For details, contact 
Marge Umlor, EDP Auditors 
Foundation, 373 South 
Schmale Rd., Carol Stream, 
IL 60187. 

February 15 -18 

Embedded Computer Sys- 
tems, Boston, MA. Partici- 
pants in this course will learn 
how to design reliable and 
fault -tolerant systems, how to 
implement real -time and inter- 
rupt -driven controls, and how 
to evaluate bus structures, 
protocols, and networking. 
The registration fee is $845. 
For details, contact Ruth Dor- 
dick, Integrated Computer 
Systems, 3304 Pico Blvd., 
POB 5339, Santa Monica, CA 
90405, (213) 450 -2060. 

February 15 -18 

Peripheral Array Processors 
for Signal Processing and 
Simulation, University of 
California, Los Angeles. The 
fee for this course is $845. 
Contact Marc Rosenberg at 
the UCLA Extension, Contin- 
uing Education in Engineering 
and Mathematics, 6266 
Boelter Hall, Los Angeles, CA 
90024, (213) 825 -1047. 

February 15 -18 

Designing Real -Time Hard- 
ware for Digital Signal and 
Image Processing, Washing- 
ton, DC. Participants in this 
short course will learn how to 
implement digital filters, fast 
Fourier transforms, correla- 
tion, modulation, and other 
real -time processes by design- 
ing with general -purpose 
16 -bit microprocessors. Case 
histories and lectures will be 
featured. The fee is $845. For 
further details, contact Ruth 
Dordick, Integrated Com- 
puter Systems, 3304 Pico 
Blvd., POB 5339, Santa 
Monica, CA 90405, (213) 
450 -2060. 

February 16-18 

The Third Annual TALMIS, 
Ambassador West, Chicago, 
IL. This conference brings to- 
gether software publishers and 
users of microcomputer -based 
training systems. Issues on the 
agenda include the home mar- 
ket, local networking, new 

hardware, and successful dis- 
tribution channels. Question - 
and- answer sessions will be 
held. Further information is 

available from Mary O'Keefe, 
TALMIS Inc., 115 North Oak 
Park Ave., Oak Park, IL 

60301, (312) 848-4000. 

February 16-19 

Data and Telecommunica- 
tions /Japan Exposition '83, 
Tokyo Ryutsu Centre, Tokyo, 
Japan. For information, con- 
tact Cahners Exposition 
Group, Cahners Plaza, 1350 
East Touhy Ave., POB 5060, 
Des Plaines, IL 60018, (312) 
299 -9311. In Japan, contact 
Cahners Exposition Group 
S.A., Hino Building 3F, 3-4 -11 
Uchikanda, Chiyoda -ku, 
Tokyo 101, Japan; tel: 
03- 254 -6041. 

February 21 -23 

Office Automation Confer- 
ence, Civic Center, Philadel- 
phia, PA. More than 200 ex- 
hibitors are expected to parti- 
cipate in this conference. Fifty 
technical sessions will explore 
such topics as current and ad- 
vanced office technology and 
human factors and social 
issues. Further details are 
available from the American 
Federation of Information 
Processing Societies Inc., 1815 
North Lynn St., Arlington, 
VA 22209, (703) 558 -3624. 

February 22 -26 

The Eighteenth Annual Bias - 
Microelettronica '83, Milan, 
Italy. This international ex- 
hibition is expected to attract 
more than 80,000 visitors. 
Areas of interest include ac- 
tive and passive components, 
instrumentation and equip- 
ment for component manu- 
facturing, laboratory instru- 
mentation, microcomputers, 
peripherals, and telecommuni- 
cations systems. For informa- 
tion, contact Ente Italiano 
Organizzazione Mostre, Bias - 
Microelettronica '83, Viale 
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Premuda 2, 20129 Milan, 
Italy; tel: 796.096; Telex: 
CONSEL 334022. 

February 23-25 

Microcomputers in Educa- 
tion, New York, NY. This 
hands -on workshop is de- 
signed for teachers and ad- 
ministrators. Topics on the 
agenda include Logo, Pascal, 
microcomputers as laboratory 
instruments, and microcom- 
puters in mathematics and 
science. Fees range from $120 
to $300, depending on length 
of participation. For full 
details, contact Technical 
Education Research Centers 
Inc., 8 Eliot St., Cambridge, 
MA 02138, (617) 547 -3890. 

February 24 -25 

Computers in Construction, 
San Diego, CA. This seminar 
is designed to assist construc- 
tion contractors and construc- 
tion management firms in ac- 
quiring computer systems. 
The registration fee is $395. 
For further information, con- 
tact OP Information Services 
Inc., 1105 -F Spring St., Silver 
Spring, MD 20910, (301) 
589 -7933. 

February 25-27 

The Second Annual Com- 
puter Expo '83, Tupperware 
Convention Center, Orlando, 
FL. This exposition focuses on 
hardware, software, word 
processing, graphics, peri- 
pherals, supplies, services, 
and computer furnishings for 
mini- and microcomputers. 
Seminars will be held. For 
details, contact Tom Blayney, 
POB 1185, Longwood, FL 

32750, (305) 339 -1731. 

March 1983 

March 

Continuing Engineering Edu- 
cation Courses, George Wash- 
ington University, Washing- 
ton, DC. Among the courses 

being offered are "Managing 
Data Processing Systems in 
Multiproject Environments" 
and 'Design of Digital Con- 
trol Systems." Fees range from 
$685 to $855. Further details 
are available from Douglas 
Green, Continuing Engineer- 
ing Education, George Wash- 
ington University, Washing- 
ton, DC 20052, (800) 424- 
9773; in the District of Colum- 
bia, (202) 676 -8515. 

March 1-4 

Computer Network Design 
and Protocols, Washington, 
DC. This short course empha- 
sizes the practical aspects of 
network design, interfacing, 
protocols, and packet switch- 
ing. Topics include how to de- 
termine system requirements, 
how to use packet- and mes- 
sage- switching techniques, 
and how to interface local sys- 
tems to value -added net- 
works. The fee is $845. For 
more information, contact 
Ruth Dordick, Integrated 
Computer Systems, 3304 Pico 
Blvd., POB 5339, Santa 
Monica, CA 90405, (213) 
450 -2060. 

March 4 -5 

Conference on Computer 
Technology: The Challenge to 
Business and Industry, Brown 
University, Providence, RI. 
Plenary addresses and semi- 
nars will focus on such topics 
as future technology and ap- 
plications, robotics, and train- 
ing and education require- 
ments. For additional infor- 
mation, contact the Confer- 
ence on Computer Techno- 
logy, Registration Office, 
AIESEC Box 1930, Brown 
University, Providence, RI 
02912, (401) 861 -4835. 

March 7 -11 

Computer -Aided Engineering 
and Manufacturing: Seminars 
and Exhibition, McKimmon 
Center, North Carolina State 
University, Raleigh. This 
comprehensive program is de- 

In Less Than 3 Minutes 
Your IBM Model 50, 60, 65, 75, or 85 

Electronic Typewriter 
can be an RS232C PRINTER or TERMINAL 

CALIFORNIA MICRO COMPUTER Models 5060 and 
5061 can be installed easily and require NO modifications 
to the typewriter. 

For additional information contact: 

CALIFORNIA MICRO COMPUTER 
9323 Warbler Ave., Fountain Valley, CA. 
92708 (714) 968-0890 

MULTI -PROGRAMMER 
Features. 
Dedicated keys and large 
display vocabulary for ease of use 
I - 6 baud rates. 13 formats including 
Intellec, Tektronix and Motorola. 
EPROMs, E2PROMs and bipolars 
Gang option programs eight at once 
Remote control option. 

SYSTEM -10 

J 

PROGRAMS 

OVER 250 
DEVICE TYPES 

'-1-1NV 

FUNCTIONS 
DISPLAY DEVICE DATA 
EDIT RAM DATA 
DEVICE PROGRAM 
TYPE SELECTION 

©a© ©© 

CRC -RAM 
LOAD DATA 
COMPARE FIELDS 
FILL MEMORY FIELD 
BLOCK MOVE 
DIAGNOSTICS 
and more. 

COMPUTER SYSTEMS CORP 
2283 East Linton Blvd. Delray Beach, Fla. 33444 (305) 272.2051 
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Event Queue 

signed to update manufactur- 
ing managers, engineers, and 
professionals on the capabili- 
ties of computers, micropro- 
cessors, robotics, and CAD/ 
CAM (computer -aided design/ 
manufacturing) systems 
through discussions, hands -on 
experience, and demonstra- 
tions. For further information, 
write to Robert Edwards, In- 
dustrial Extension Service, 
North Carolina State Univer- 
sity, POB 5506, Raleigh, NC 
27650. 

March 8-9 

ACM SIGCOMM '83 -Sym- 
posium on Communications 
Architectures and Protocols, 
University of Texas, Austin. 
This symposium is sponsored 
by the Association for Com- 
puting Machinery. Address 
inquiries to Rebecca Hutch- 
ings, Honeywell /FSD, 7900 
Westpark Dr., McLean, VA 
22102, (703) 827 -3982. 

March 8-10 

Semicon /Europa '83, Zuespa 
Convention Center, Zurich, 
Switzerland. The Semicon- 
ductor Processing and Equip- 
ment Symposium will include 
technical papers and exhibits 
on such topics as process -re- 
lated defects, pattern defini- 
tion, and process chemistry. 
Full details are available from 
the Semiconductor Equipment 
and Materials Institute Inc., 
Suite 212, 625 Ellis St., Moun- 
tain View, CA 94043, (415) 
964 -5111. 

March 8-11 

Distributed Processing, Mini 
and Microcomputer Imple- 
mentations, Washington, DC. 
This course is designed to pro- 
vide a comprehensive intro- 
duction to distributed process- 
ing hardware and software. 
Topics of interest include 
unique design requirements of 
distributed systems and how 

to partition systems tasks and 
hardware. The fee is $845. 
Further details are available 
from Ruth Dordick, Inte- 
grated Computer Systems, 
3304 Pico Blvd., POB 5339, 
Santa Monica, CA 90405, 
(213) 450 -2060. 

March 8 -11 

Local Area Networks, Los 
Angeles, CA. This course 
focuses on the practical inte- 
gration of available software 
and hardware elements, based 
on an understanding of net- 
work architectures and pro- 
tocols. The fee is $845. For 
further details, contact Ruth 
Dordick, Integrated Com- 
puter Systems, 3304 Pico 
Blvd., POB 5339, Santa 
Monica, CA 90405, (213) 
450 -2060. 

March 9 -11 

Secretary Speakout '83, 
Sheraton Hotel, Boston, MA. 

The theme for this symposium 
is The Professional Secre- 
tary's New Identity in the In- 
formation Age." Speakers will 
address the impact of office 
technology through case 
history presentations, panels, 
open microphone sessions, 
and discussion groups. This 
event is sponsored by the Pro- 
fessional Secretaries Interna- 
tional Research and Educa- 
tional Foundation. Full details 
are available from Candace 
M. Louis, PSI, Crown Center 
G -10, 2440 Pershing Rd., 
Kansas City, MO 64108, (816) 
474 -5755. 

March 12 -17 

The Twenty- fourth Annual 
Management Conference of 
the Electronic Representatives 
Association, Cancun, Mexico. 
Educational programs, special 
meetings, round -table discus- 
sions, and workshops will 
highlight this annual event. 

THE ULTIMATE 
.THE ULTIMRTE SOFTWARE PRCKRGE FOR YOUR CPM MACHINE 

WORDSTRR 

5 300 DRT ABASE i MRILMERGE 

<REFF'ERENCE CRRDS INCLUDED) 

THIS I S A LIMITED OFFER-ORDER NOW 

MONEYDRDER. COD. CREDITCARD ORDERS 
SHIPPED WITHIN 24 FIRS 

,I 

PERSONAL CHECKS TRKE ID DAYS <MANUALS NOT INCLUDED %I 

il 

h 

a 

k 

A 

CALL <9IS> 533 -8725 NOW 

OR SEND YOUR ORDER TO: 
HAL SOFTWARE BROKERRGE 

P.O.BOX 6051 
EL PASO TEXAS 

79906 -6051 

TEXAS RESIDENTS 

ADD S7 SALES TRX 

VISA' OMNI 
{ 

} WHEN HAL SPEAKS 2001 LISTENS 4 
} 
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PUT PRICES IN CHECK 
ZIP PACK 

RELOAD RIBBONS 
FOR 

NEC 8023A 
APPLE PRINTERS 

C. ITOH PROWRITER 
$7.99 

EA S89.99 

MEMOREX 
DISKETTES 

5'. SINGLE SIDE - DUAL DENSITY 

$24.99 
10 PACK 

CARTRIDGE RIBBONS FOR 

EPSON 
MX -80 MX -100 
$7.99 $12.95 

$89.99 $139.86 
DOZ. DOZ 

LABEL 
SPECIAL 

S299 

/K 
(5K/MIN.) 

1 ACROSS 3 .15 In CONI iNUOUS LABELS 

COMPLETE LINE OF OTHER RIBBONS AVAILABLE. PLEASE CAL, 

ALL ABOVE PRICES INCLUDE SHIPPING 

Check-Mate 
51 DIAUTO DR V' P O BOX 103 

RANDOLPH. MA 02368 
TOLL FREE 800 -343 -7706 IN MASS 617- 963 -7694 

WE ACCEPT MASTER CARD & VISA 
MASS RESIDENTS ADD 5 °° SALES TAX 

PHONES OPEN 9AM -7PM EASTERN TIME 
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All the STORAGE 
and 

All the SOFTWARE 
you ever wanted on the IBM -PC, 

IN ONE INTEGRATED PACKAGE 
Complete 
Integrated 
Accounting 
System: 

A/P 
A/R 
G/L 
Payroll 
Inv. 

Perfect Writer 

Perfect Speller 

Perfect Filer 

Perfect Caic 

5 MB HARD DISK 
p /us LISTED SOFTWARE 

52,995. 10 MB 
available 

also 

The Business Manager" 
1370 E. Edinger Ave., Santa Ana, CA 92705 

(714)541 -4630 

Contact the Electronic Repre- 
sentatives Association, 20 East 
Huron St., Chicago, IL 60611, 
(312) 649 -1333. 

March 14-15 

The Seventh Annual Confer- 
ence of the Michigan Associa- 
tion for Computer Users in 
Learning- MACUL '83, Hyatt 
Regency, Dearborn, MI. Ses- 
sions and speakers will high- 
light this conference. For more 
information, contact Betty 
VandenBosch Shaw, Coordi- 
nator of Mathematics, Flint 
Community Schools, 923 East 
Kearsley, Flint, MI 48502, 
(313) 762 -1007. 

March 14-17 

The Seventh Annual Federal 
Office Systems Expo -FOSE 
'83, Washington Convention 
Center, Washington, DC. Six- 
ty high -level sessions will 
cover the development of inte- 
grated office systems in both 

government and industry. 
More than 200 companies will 
display the latest in office sys- 
tems technology. For more in- 
formation, contact Mary Beth 
Gouled, National Trade Pro- 
ductions Inc., 9418 Annapolis 
Rd., Lanham, MD 20706, 
(800) 638 -8510; in Maryland, 
(301) 459 -8383. 

March 14-18 

Computer Graphics Applica- 
tions for Management and 
Productivity-CAMP '83, In- 
ternational Congress Center, 
Berlin, West Germany. This 
conference features tutorials, 
technical papers, and exhibits 
that reflect the practical ap- 
plications and state of the art 
of computers and computer - 
graphics technology. Topics 
on the agenda include com- 
puter -aided design and manu- 
facturing, sales -support 
graphics, and improving the 
use of engineering data. A 

hardware and software ex- 
hibition will be held. Full par- 
ticulars are available from the 
World Computer Graphics 
Association, Suite 250, 2033 
M St. NW, Washington, DC 
20036, (202) 775 -9556. 

March 15 -16 

Selecting a Microcomputer for 
Scientific and Engineering Ap- 
plications, Colorado School 
of Mines, Golden, CO. This 
short course reviews hardware 
and software technology for 
potential buyers of microcom- 
puters in relation to specific 
scientific and engineering ap- 
plications. The fee is $195. 
Contact the Space Office, 
Colorado School of Mines, 
Golden, CO 80401, (303) 
273 -3321. 

March 15 -18 

Distributed Processing, Mini 
and Microcomputer Imple- 

mentations, San Diego, CA. 
For details, see March 8 -11. 

March 15-18 

Local Area Networks, Boston, 
MA. For details, see March 
8-11. 

March 16-17 

Business -Expo, Houston, TX. 
This show features everything 
from computers, copiers, and 
telephone equipment to in- 
terior decorating, office 
design, and financial consult- 
ing. More than 20 seminars on 
business technologies will be 
offered. Complete details are 
available from Business -Expo, 
702 East Northland Towers, 
15565 Northland Dr., South- 
field, MI 48075, (313) 
569 -8280. 

March 17 -19 

The Third Annual Microcom- 
puters in Education Confer- 
ence, Arizona State Universi- 

Standardized, 
continuous checks, 

invoices, statements and letterheads 
work with programs from over 200 software 

sources ... or program forms with guides provided. Full 
color catalog also has stock tab paper, diskettes, other 
sUpplies. 

Quality products, low prices Small quantities 
No "handling charges" Money -Back Guarantee 

Fast service by mail or PHONE TOLL FREE 
1 + 800-225-9550 (Mass res. 1 + 800 922.8560) 

NAME 

COMPANY 

STREET 

CITY, STATE and ZIP 

SOFTWARE BRAND 

COMPUTER MAKE 

LINE OF BUSINESS 

(TO help us send correct into PACKAGE/ n Do o 
prug rawn m mina 

MODEL r' Nol 
Purchased 
Number of 
Employees 

FOrMS CODE 11004 

78 Hollis Street, Groton, Massachusetts 01471 
A division of New England Business Service, Inc. 
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ty, Tempe. The theme for this 
conference is 'Forward to the 
3 C's: Communicating, Calcu- 
lating, and Computing." De- 
monstrations, workshops, 
and presentations will em- 
phasize the potential of com- 
puters to revolutionize the 
learning process. Topics to be 
explored include how com- 
puters are changing the nature 
of: content in subject areas, 
teaching, and what it means 
to be well educated. Univer- 
sity credit will be available. 
Further information can be 
obtained from Marilyn Sue 
Ford, B-47 Payne Hall, Col- 
lege of Education, Arizona 
State University, Tempe, AZ 
85287, (602) 965 -7363. 

March 18 -20 

The Eighth West Coast Com- 
puter Faire, Civic Auditorium 
and Brooks Hall, San Fran- 
cisco, CA. Attendance this 
year is expected to reach 
40,000. More than 600 ex- 

hibitors and a wide assort- 
ment of seminars make this 
one of the largest annual com- 
puter shows. For more infor- 
mation, contact The Com- 
puter Faire, 333 Swett Rd., 
Woodside, CA 94602, (415) 
851 -7075. 

March 21 -24 

Interface '83, Miami Beach 
Convention Center, Miami, 
FL. This conference will cover 
all aspects of data com- 
munications and information 
processing in technology, 
management, policy, and 
strategy. It is cosponsored by 
McGraw -Hill's Business Week 
and Data Communications 
magazines. For further details, 
contact The Interface Group, 
160 Speen St., POB 927, 
Framingham, MA 01701, 
(800) 225 -4620; in Massachu- 
setts, (617) 879 -4502. 

March 21 -24 

Personal Microcomputer In- 

terfacing and Scientific Instru- 
mentation Automation, Vir- 
ginia Polytechnic Institute and 
State University, Blacksburg, 
VA. This is a hands -on work- 
shop where the participant de- 
signs and tests concepts with 
the actual hardware. The fee 
is $595. For more information, 
contact Dr. Linda Leffel, 
C.E.C., Virginia Tech, 
Blacksburg, VA 24061, (703) 
961 -4848. 

March 22 -24 

Cincinnati Business Show, Ex- 
hibition- Convention Center, 
Cincinnati, OH. A wide range 
of products and services will 
be displayed, including com- 
puters, satellite equipment, 
electronic mail systems, and 
telecommunications equip- 
ment. For more information, 
contact Ray G. Nemo, Cin- 
cinnati Business Show, 10608 
Millington Court, Cincinnati, 
OH 45242, (513) 791 -6300. 

March 22 -25 

Computer Network Design 
and Protocols, San Diego, 
CA. For details, see March 
1-4. 

March 22 -25 

Embedded Computer Sys- 
tems, Washington, DC. For 
details, see February 15 -18. 

March 24 -25 

Computers in Construction, 
Orlando, FL. For details, see 
February 24 -25. 

March 29 -25 

The Western Educational 
Computing Workshops, Hay- 
ward, CA. These workshops, 
sponsored by the California 
Educational Computing Con- 
sortium, provide demon- 
strations and hands -on ex- 
perience with new computer 
applications, software, and 
hardware. Contact Jerry 
Rose, Computer Center, 
California State University, 

The Byte Shop® 
Franchise Opportunity. 

Computer retailing has survived the economic hard 

times like no other industry: with phenomenal growth 
and profit. 

Just wait until the 
economy gets hot! 

That's why this is a 

good time to consider 
the Byte Shop® oppor- 

CornDuter Retailing: 
to n ity. 

Me growth rndustrroftbe 1980s If you are motivated 

to make a commitment to success in the computer re- 

tailing industry, you owe it to yourself to evaluate the 

Byte Shop® Franchise prospectus. Cash required: 

$60,000. Franchise fee only $10,000. 

Just call or write. 
21130 Cabot Boulevard Byte 0 
Hayward, CA 94545 
415/783/8272 
Name 

Company 

Address 

City /State /Zip 

Phone 

M" .a1/ 40... 

the affordable computer store. 

B e Shop is a registered trademark of Byte Industries 
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DECADES OF SERVICE 
Washington Computer Services 

97 Spring St., NewYork, NY10012 «( u "S )n t 1912 

TO ORDER: Call our toll -free number: (800) 221 -5416. In N.Y. State and 
for technical information: (212) 226 -2121. Hours: 9 AM -5:30 PM (EST) 
Monday- Friday TELEX: 12 -5606 CABLE: WASHCOMP NYK 

The Professional's Workstation 

NEC APC 
8086. 16 bit processor; Two 
8" DSDD disk drives; 128K 
RAM (to 256K); green or RGB 

PERFECT FOR color screen. 

Word Processing 
CAD /CAM graphics 

(1024 x 1024 resolution) 
DataBase Management 
Accounting 
Chang Lab's Microplan 
IBM emulations 
CP /M -86, MSDOS, UCSD P. 

This new state -of- the -art work 
station out -performs PRICES START BELOW 

all others near its 
$330000 

price range. (One disk drive, green) 

NEC COMPUTERS AND MONITORS contract 4P -07220 

PLEASE! 
Do order a. a lull service distributor 
serving 

not contuse 
d the ata 

us 
processinwith 

mail 
g & instadellation 

lersWe 
needs 

are 
of business & industry 

from micros to mainframes. System houses. educational institutions & governmental agen- 
cies given special consideration. Leasing available. N.Y. State agencies, municipalities, 
and schools -call us for information on our 0.G.S. term contracts on hardware & software. 

Please call to make an appointment for demonstration of this extraordinary computer at our showroom 
Prices subject to change without notice. call for latest prices Prices include 3% cash discount. N Y 
residents add sales tax. CP /M° is a trademark of Digital Research. All sales subiect to our standard 
sale conditions (available on request) Above prices do not include customization or installation 
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25800 Hillary St., Hayward, 
CA 94542. 

March 24-25 

Workshop on Performance 
and Evaluation of Local Area 
Networks, Worcester, MA. 
This workshop will seek to in- 
crease interaction and com- 
munications between active 
researchers and systems devel- 
opers on the performance and 
evaluation of local -area net- 
works. Contact T. C. Ting, 
Computer Science Depart- 
ment, Worcester Polytechnic 
Institute, Worcester, MA 
01609, (617) 793 -5670. 

March 25 

Communication Aids and 
Computers: A Voice for the 
Non -Vocal, Stokes Audito- 
rium, Children's Hospital, 
Philadelphia, PA. This con- 
ference will present recent ad- 
vances in technology, me- 
thodology, and research as 
they relate to computers and 
speech technology. Sessions 
will include lectures, video- 
tapes, and equipment demon- 
strations. The registration fee 
is $75 (if postmarked prior to 
March 4, 1983, the fee is $65). 
This conference is sponsored 
by the Children's Seashore 
House and the Division of 
Child Development and Reha- 
bilitation of the Children's 
Hospital of Philadelphia. For 
further information, contact 
Joan Bruno, Chief Speech Pa- 
thologist, Children's Seashore 
House, 4100 Atlantic Ave., 
Atlantic City, NJ 08404, (609) 
345 -5191, ext. 205. 

March 25 -27 

Fantasylair '83, Tonkawa 
High School, Tonkawa, OK. 
This annual spring gaming 
convention is sponsored by 
the Northern Oklahoma Dun - 
geoneers. It features fantasy 
and war games, tournaments, 
a costume contest, seminars, 
and prizes. The admission is 

$3 per day; group discounts 
are available. For informa- 
tion, contact the Northern 
Oklahoma Dungeoneers, 

POB 241, Ponca City, OK 
74602, (405) 762 -0349. 

March 28 -31 

National Design Engineering 
Show and Conference, Mc- 
Cormick Place, Chicago, IL. 

The conference is sponsored 
by the American Society of 
Mechanical Engineers' design 
engineering division. It will 
run concurrently with the Na- 
tional Plant Engineering and 
Maintenance Show and Con- 
ference. Details are available 
from Clapp & Poliak Inc., 708 
Third Ave., New York, NY 
10017, (212) 661 -8410. 

April 1983 

April 5 -8 

Computers /Graphics in the 
Building Process, Convention 
Center, Washington, DC. The 
focus will be on the needs of 
private sector and federal 
users for computer /graphics 
applications in architecture, 
engineering, design, planning, 
and management of the build- 
ing process. America's top 400 
construction contractors and 
500 leading design firms are 
expected to attend the 
tutorials, exhibits, and tech- 
nical and management ses- 
sions. This event is cospon- 
sored by the National Aca- 
demy of Sciences' Advisory 
Board on the Built Environ- 
ment (ABBE) and the World 
Computer Graphics Associa- 
tion (WCGA). For details, 
contact the WCGA, Suite 399, 
2033 M St. NW, Washington, 
DC 20036, (202) 775 -9556. 

April 5-8 

Distributed Processing, Mini 
and Microcomputer Imple- 
mentations, Boston, MA. For 
details, see March 8-11. 

April 5 -8 

The Second Annual Conven- 
tion and Exposition of the 
Electronic Funds Transfer As- 
sociation -EFT Expo, Riviera 
Hotel, Las Vegas, NV. Gen- 

Huntington 
Disease... 

The Genetic 
Time Bomb! 

NATIONAL 
IDHUNTINGTON'S DISEASE ASSOCIATION 

Suite 501. 1441 Broadway. New York. N Y 10018 
212 -966 -4320 

79-11 

THIS SPACE CONTRIBUTED BY THE PUBLISHER 

Kill surges 4*. 
fast as lightning , 
Surge Sentry.".. 

11111 for pure power llike; 

Don't gamble the safety 
and performance of valuable 
electronic equipment. Surge 
Sentry keeps power pure by guarding against transient 
impulses, damage from voltage drops and other destruc- 
tive power line disturbances. 

Surge Sentry: 
Clamps transient impulses in picoseconds 
Dissipates 1,000,000 watts in 100 microseconds 
Maintains its speed and performance without 
deterioration 
Gives visual indication of proper operation 
Is UL and CSA listed (most models) 
Has a one -year repair -or- replace warranty 

To learn more about power line disturbances, our line 
of plug -in power protection, and where to obtain your 
Surge Sentry, call toll -free (800) 892 -1342. In California, 
(408) 438 -5760. *MKS 

RKS Industries, Inc. 
4865 Scotts Valley Drive 
Scotts Valley, CA 95066 
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FEBRUARY SPECIALS 
ParaDynamics R.M. Mainframe, 18 slots 
w /C.V.T. p/s F. state of the art cooling 

CROMEMCO. 16 FDC D D Disk Controller Board 
MORROW DESIGNS. WB-800 8 Slot Motherboard 
VOTRAX. Type -n -Talk, compatible w /most 

computers 
TECMAR'S Shared Device (4) Controller for 

IBM PC 

GCS, 64K Dynamic RAM Board 
GOOBOUT /COMPUPRO, RAM 16, static 64K 

board 
ADDS Viewpoint, green screen terminal 

w /detached k b. 

AMOEK. Color II. Hi -RES, RGB. 13" monitor 
E.C.T. RM -10 slot MB w /1SAMP p/s 
EPSON MXI00Ill 
SCION'S MlcroAngelo, Multi- Trans Color 

graphics 
TELEVIDEO Terminal, TVI 950 

HOURS 9:00 AM - 6:00 PM M -F 

637 00 

506.00 
75.00 

21900 

319.00 
319.00 

489.00 

495.00 
695 00 

225.00 
595 00 

Call 
895 00 

Subject to Available Quantities Prices Quoted Include Cash Discounts. 
Shipping 8 Insurance Extra. 

We carry products from all Major Manufacturers 

s -ioo D 
14425 North 79th Street. Suite B 

Scottsdale. Arizona 85260 
Sales 800 -528 -3138 
Technical 602.991 -7870 Esl 1977 

i 
UV EPROM ERASER 

* Erases over 15 EPROMS - 15 minutes erase time 
* Element ate 7700 hours 
* Intensity 12Ws'hcm' at 1" 
* Erases all UV EPROMS (2715. 2732. 2516. 2532, etc.) 

PROGRAMS: 2508, 2516, 2532, 2716, 27C16, 27C32, 
2732A, 2758, 8748, 8749H, 8748H 

OPTIONAL MODULES 2564. 2764. 8755A, 8741 
* STAND ALONE, CRT. OR COMPUTER CONTROL 
* UPLOAD /DOWNLOAD IN MOTOROLA OR INTEL HEX FORMAT 
* MICROPROCESSOR BASED * 4 K INTERNAL RAM 
* 90 DAY PARTS & LABOR WARRANTY ON ALL PRODUCTS 

SOON TO BE RELEASED: 
PROMPRO -8 128K Version $689. 

S49.95 
*HOBBY MODEL 

INDUSTRIAL MODEL 
OUV T8 / 2N 

$68.95 

WITH TIMER AND 
SAFETY SWITCH 

OUV -T8 / 2T 

$97.50 

INTELLIGENT 
PROGRAMMER 
STAND ALONE 

RS-232 
* RELIABLE 
* EASY COPY No extern, 

equipment needed 

* USER FRIENDLY 

COMPATIBLE: 
IBM PC, TRS -80, APPLE, CPM, 
FLEX, TEKTRONICS. MDS 

VCS 48) 
PRICE INCLUDES 

PERSONALITY MODULE 

MONEY BACK GUARANTEE $489.00 

LOGICAL DEVICES INC. 
781 W. OAKLAND PARK BLVD. FT LAUDERDALE. FL 33311 

Phone Orders (305) 974-0967 TWX: 510- 955.9496 
SEE US AT COMDEX SPRING - BOOTH #3019 
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eral and concurrent sessions 
will focus on electronic pay- 
ment systems and services. 
Topics to be covered include 
automated teller machines, 
home information and finan- 
cial services, legal issues, and 
technical standards. Further 
information is available from 
the EFT Association, Suite 
800, 1029 Vermont Ave. NW, 
Washington, DC 20005, (202) 
783 -3555. 

April 10-13 

APL/33, Sheraton Washington 
Hotel, Washington, DC. This 
conference and exhibition in- 
cludes hands -on displays and 
presentations of technical 
papers. For particulars, con- 
tact D & S Whyte Associates, 
Conference and Exhibits 
Manager, Suite 200, 117 King 
St., Alexandria, VA 22314, 
(703) 548 -2802. 

April 11 -15 

Intergraphics '83, Takanawa 
Prince Convention Center, 
Tokyo, Japan. This confer- 
ence and exhibition will cover 
a wide range of computer - 
graphics topics, including 
business and management 
graphics, virtual machine lan- 
guages, and chemical and bio- 
chemical applications of corn - 
puter graphics. Complement- 
ing formal programs will be 
speakers, discussions, and 
tutorials. For complete details, 
contact the World Computer 
Graphics Association, Suite 
250, 2033 M St. NW, Wash- 
ington, DC 20036, (202) 
775 -9556. 

April 12 -13 

Selecting a Microcomputer for 
Scientific and Engineering Ap- 
plications, Golden, CO. For 
details, see March 15 -16. 

April 12 -15 

Computer Network Design 
and Protocols, Boston, MA. 
For details, see March 1-4. 

April 13-20 

Hanover Fair '83 -Cebit '83, 
Hanover, West Germany. The 
Hanover Fair is one of the 
world's largest industrial trade 
fairs. Attention will be paid to 
office equipment and data - 
processing technology. More 
than 1200 exhibitors from 30 
countries will display their 
products to a crowd of more 
than 230,000. Full information 
is available from the Hanover 
Fairs Information Center, 
Salem Industrial Park, POB 
338, Whitehouse, NJ 08888, 
(800) 526 -5978; in New Jersey, 
(201) 534 -9044. 

April 15-17 

The Use of Computers in Psy- 
chology, Hilton, Wilmington, 
NC. With a focus on micro- 
computers, the five planned 
symposia will explore such 
issues as statistical and thera- 
peutic applications and the use 
and misuse of microcom- 
puters in psychological assess- 
ment. For complete details, 
write to Steven R. Edelman, 
Association of Eastern North 
Carolina Psychologists, 105 
Lou Dr., Goldsboro, NC 
27530. 

April 19 -21 

Electro /83- High -Technology 
Electronics Exhibition and 
Convention, Coliseum and 
Sheraton Centre, New York, 
NY. For information, contact 
Electronic Conventions Inc., 
999 North Sepulveda Blvd., El 

Segundo, CA 90245, (800) 
421 -6816; in California, (213) 
772 -2965. 

In order to gain optimal coverage of your organization's com- 
puter conferences, seminars, workshops, courses, etc, notice 
should reach our office at least three months in advance of the 
date of the event. Entries should be sent to: Event Queue, BYTE 
Publications, POB 372, Hancock NH 03449. Each month we 
publish the current contents of the queue for the month of the 
cover date and the two following calendar months. Thus a given 
event may appear as many as three times in this section if it is sent 
to us far enough in advance. 
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= oo s ecesved 
The Art of Programming 

the 1K ZX81, M. James and 
S. M. Gee. London, England: 
Bernard Babani Publishing 
Ltd. (The Grampians, Shep- 
herds Bush Rd.), 1982; 86 

pages, 11.1 by 17.6 cm, soft - 
cover, ISBN 0- 85934 -084 -8, 

£1.95. 
Assembly Language Pro- 

gramming for the Apple II, 

Robert Mottola. Berkeley, 
CA: Osborne/McGraw-Hill, 
1982; 143 pages, 16.4 by 23.3 
cm, softcover, ISBN 0- 931988- 
51-9, $12.95. 

BASIC Exercises for the 
Apple, J. P. Lamoitier. 
Berkeley, CA: Sybex, 1982; 

258 pages, 17.7 by 22.8 cm, 
softcover, ISBN 0- 89588- 
084-9, $12.95. 

The Cosmic Mind- Boggling 
Book, Neil McAleer. New 
York: Warner Books, 1982; 

207 pages, 13.3 by 20.2 cm, 
softcover, ISBN 0- 446 -97663- 
6, $7.95. 

Discover FORTH, Learning 
and Programming the FORTH 
Language, Thom Hogan. 
Berkeley, CA: Osborne/ 
McGraw -Hill, 1982; 142 
pages, 16.5 by 23.4 cm, soft - 
cover, ISBN 0- 931988 -79 -9, 
$14.95. 

Fun with Microcomputers 
and BASIC, Donald D. 
Spencer. Reston, VA: Reston 
Publishing Co., 1981; 128 
pages, 21.2 by 27.8 cm, soft - 
cover, ISBN 0- 8359- 2214 -6, 
$9.95. 

A Guide to Software in 
Applesoft, Bruce Presley. 
New York: Lawrenceville 
Press, 1982; 181 pages, 21.5 
by 27.8 cm, softcover, ISBN 
0- 442 -25890 -9, $12.95. 

Inside Atari DOS, Bill 

Wilkinson. Greensboro, NC: 
Compute! Books, 1982; 120 
pages, 15.5 by 22.4 cm, spiral 
binder, ISBN 0- 942386 -02 -7, 
$19.95. 

Interface Projects for the 
Apple II, Richard C. Hallgren. 
Englewood Cliffs, NJ: Pren- 
tice -Hall, 1982; 170 pages, 
17.4 by 23.4 cm, softcover, 

ISBN 0-13- 469387 -6, $12.95. 
An Introduction to Pro- 

gramming and Problem Solv- 
ing with Pascal, 2nd edition, 
G. Michael Schneider, Steven 
W. Weingart, and David M. 
Perlman. New York: John 
Wiley & Sons, 1982; 468 
pages, 16.4 by 23.3 cm, hard- 
cover, ISBN 0- 471 -08216 -3, 
$21.95. 

Introduction to UCSD 
p- System, Charles W. Grant 
and Jon Butah. Berkeley, CA: 
Sybex, 1982; 370 pages, 17.7 
by 22.8 cm, softcover, ISBN 
0- 89588- 061 -X, $14.95. 

Microcomputers in Ama- 
teur Radio, Joe Kasser. Blue 
Ridge Summit, PA: Tab 
Books, 1981; 307 pages, 12.7 
by 20.8 cm, softcover, ISBN 
0 -8306- 1305 -6, $9.95. 

Microcomputers, What 
They Are and How to Put 
Them to Productive Use! A. J. 

Dirksen. Blue Ridge Summit, 
PA: Tab Books, 1982; 231 
pages, 19.5 by 23 cm, soft - 
cover, ISBN 0 -8306- 
1406-0, $11.95. 

Microprocessor Systems, 
Interfacing, and Applications, 
Robert J. Bibbero and David 
M. Stern. New York: John 
Wiley & Sons, 1982; 195 
pages, 16.4 by 23.4 cm, hard- 
cover, ISBN 0- 471 -05306 -6, 
$20. 

Pocket Guide to BASIC, 
Roger Hunt. Reading, MA: 
Addison -Wesley, 1982; 64 
pages, 4 by 6.3 cm, softcover, 
ISBN 0- 201 -07744 -2, $6.95. 

Pocket Guide to COBOL, 
Ray Welland. Reading, MA: 
Addison -Wesley, 1982; 96 
pages, 4 by 6.3 cm, softcover, 
ISBN 0- 201 -07750 -7, $6.95. 

Pocket Guide to FOR- 
TRAN, Philip Ridler. Read- 
ing, MA: Addison -Wesley, 
1982; 64 pages, 4 by 6.3 cm, 
softcover, ISBN 0 -201- 
07746-9, $6.95. 

Pocket Guide to Pascal, 
David Watt. Reading, MA: 
Addison -Wesley, 1982; 64 
pages, 4 by 6.3 cm, softcover, 
ISBN 0- 201 -07748 -5, $6.95. 

Pocket Guide to Program- 
ming, John Shelley. Reading, 
MA: Addison- Wesley, 1982; 
64 pages, 4 by 6.3 cm, soft - 
cover, ISBN 0- 201 -07736 -1, 

$6.95. 
Practical Guide to Corn - 

puters in Education, Peter Co- 
burn, Peter Kelman, Nancy 
Roberts, Thomas F. F. Snyder, 
Daniel H. Watt, and Cheryl 
Weiner. Reading, MA: Addi- 
son- Wesley, 1982; 266 pages, 
16.4 by 23.4 cm, softcover, 
ISBN 0- 201 -10563 -2, $9.95. 

Practical Pascal Programs, 
Greg Davidson. Berkeley, 
CA: Osborne /McGraw -Hill, 
1982; 205 pages, 21.1 by 27.5 
cm, softcover, ISBN 0- 931988- 
74-8, $15.99. 

Problem Solving and Com- 
puter Programming, Peter 
Grogono and Sharon H. Nel- 
son. Reading, MA: Addison - 
Wesley, 1982; 284 pages, 16.4 
by 23.4 cm, softcover, ISBN 
0- 201 -02460 -8, $14.95. 

Programming Microcom- 
puters with Pascal, M. D. 
Beer. New York: Van Nos - 
trand Reinhold, 1982; 256 
pages, 15.3 by 23.4 cm, soft - 
cover, ISBN 0- 442 -2136 -9, 
$13.95. 

Solid -State High- Frequen- 
cy Power, Irving M. Gott- 
lieb. Reston, VA: Reston 
Publishing Co., 1982; 246 
pages, 16.4 by 23.3 cm, hard- 
cover, ISBN 0- 8359 -7048 -5, 
$21.95. 

Structured Programming 
with COMAL, Roy Atherton. 
New York: Halsted Press, 
1982; 266 pages, 16.4 by 23.4 
cm, hardcover, ISBN 0 -470- 
27318-6, $49.95. 

The Z8000 Microproces- 
sor, A Design Handbook, 
Bradly K. Fawcett. Engle- 
wood Cliffs, NJ: Prentice - 
Hall, 1982; 310 pages, 17.4 
by 23.2 cm, softcover, ISBN 
0 -13- 983734 -5, $16.95. 

This is a list of books received at BYTE Publications during this 
past month. Although the list is not meant to be exhaustive, its 
purpose is to acquaint BYTE readers with recently published titles 
in computer science and related fields. We regret that we cannot 
review or comment on all the books we receive; instead, this list is 

meant to be a monthly acknowledgment of these books and the 
publishers who sent them. 

BYTE's Bits 

CP /M Bulletin Board 
Up In Los Angeles 
Softwaire Centre Interna- 

tional has a remote CP /M 
and bulletin -board system up 
and running in Los Angeles. 
Callers can send, receive, and 
read messages, and the sys- 
tem accepts data rates of 110, 
300, 450, 600, and 710 bits 
per second. The system fea- 
tures an extensive catalog of 
the latest Apple, Atari, 
CP /M, IBM Personal Com- 
puter, and TRS -80 software 
titles. It's open 24 hours a 
day, and you're invited to 

leave messages and new ideas 
for the community. 

Soon, volumes of CP /M 
Users Group (CPMUG) pub- 
lic- domain software will be 
available for downloading. 
The firm also plans to offer 
an array of source programs 
targeted at Apple, Atari, and 
TRS -80 users. 

Contact The Softwaire 
Centre, 11768 West Pico 
Blvd., West Los Angeles, CA 
90064, (213) 473 -1136, or 
leave a message for the sys- 
tem operator, "SYSOP," on 
the bulletin board, (213) 
479 -3189. 
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Ask BY 
Conducted by Steve Clarcla 

CP /M for 
Homebrewed Systems 

Dear Steve, 
I have been bitten by the 

homebrew bug. I have a ten- 
tative design for a Z80 -based 
computer with 64K bytes of 
memory and a memory- 
mapped video display that I 

plan to build with a Standard 
Microsystems Corporation 
CRT -5037. The system will 
use a Western Digital Corpor- 
ation FD -1771 floppy -disk 
controller and whatever ROM 
(read -only memory) I may 
need. I'm fairly confident of 
my hardware and program- 
ming abilities,. up to and in- 
cluding writing an operating - 
system monitor. 

What would it take to run 

the CP /M disk operating sys- 
tem? Is it generalized enough 
to be flexible; is a source 
listing available so that I can 
change the software to suit my 
system? How does CP /M talk 
to its host system? Is it merely 
designed for serial video? Can 
system ROM exist anywhere 
in memory? Does Digital Re- 
search even release this sort of 
information to Joe- Average 
hobbyist? 

I know that tackling this 
will not be a piece of cake, but 
I'm a technician and do this 
sort of stuff for a living. In 
fact, I enjoy it -save for occa- 
sional head -to -wall bangings. 
Phil Rorex 
Long Beach, CA 

CP /M (control program for 

microcomputers) is made by 
Digital Research Corporation. 
In order to protect its product, 
no source code is available. 
The CP /M operating system 
is made up of the following 
main subsystems: 

FDOS (functional disk oper- 
ating system) -which is divid- 
ed into (a) the BIOS (basic in- 
put /output system), which 
handles data transfers to and 
from peripherals, and (b) 
BDOS (basic disk operating 
system), which manages all 
disk files 
CCP (console command pro- 
cessor) -which reads and pro- 
cesses your commands 
TPA (transient program 
area) -a program storage and 
operating area 

Remote IBM 
Keyboard Operation 

Dear Steve, 
I'd like to use my IBM Per- 

sonal Computer's keyboard 
some 75 feet away from the 
main machine. Do you know 
a simple driver circuit using 
buffers and Schmitt triggers 
that will let me do this? 
Buryl B. Noah 
Hartsdale, NY 

I addressed this problem 
several years ago in an article 

+ 5V 

titled "Come Upstairs and Be 

Respectable "" (May 1977 
BYTE, page 50; also available 
in Ciarcia's Circuit Cellar, 
volume 1, from BYTE /Mc- 
Graw -Hill, Princeton Rd., 
Hightstown, NI 08520, (609) 
426- 5254). The parallel output 
of the keyboard is converted 
to serial data by a UART (uni- 
versal asynchronous re- 
ceiver /transmitter), then 
transmitted over a long 
twisted pair. Because the out- 
put of the IBM's keyboard is 

serial, all you need to do is 

build the part of the circuit 
that buffers and detects the 
signals (figure 1). 

The preferred method for 
transmitting data over long 
distances is to use a balanced 
line. In my article, I used Na- 
tional Semiconductor's 5 -volt 
differential line driver, 
DS8830, and a line receiver, 
DS8820. Texas Instruments 
makes equivalent devices 
called the SW75182 and the 
SW75183.... Steve 

0.01µF 

INPUT 

Figure 1 

TWISTED PAIR LINE 
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BOOT -a program that tells 
you where the CCP is located. 

The BIOS is unique for each 
microcomputer. When you 
buy CP /M, you configure the 
BIOS so that it knows where 
your printer, terminal, and 
other devices are located. All 
other parts of CP /M are truly 
hardware- independent. 

It takes a minimum of 16K 
bytes to run CP /M, and sys- 
tem ROM can be placed in the 
TPA. A bootstrap ROM is 

usually located at hexadecimal 
0000 to read in the CP /M sys- 
tem. Digital Research has ex- 
tensive documentation con- 
cerning the loading and imple- 
mentation of CP /M. For fur- 
ther information, contact 
Digital Research Corp., POB 
579, Pacific Grove, CA 93950, 
(408) 649 -3896.... Steve 

Doubling Expansion 
Interface Memory 

Dear Steve, 
The Expansion Interface for 

the Radio Shack TRS -80 
Model I has only 16K bytes of 
memory. I would like to up- 
grade that to 32K bytes. How 
do I go about it7 I see that 
there are eight unused sockets 
inside the interface. Can I plug 
in eight more 4116 -200ns 
dynamic- memories, or is there 
more to it than that? 
Michael Meyers 
San Bernardino, CA 

Expanding the Radio Shack 
Expansion Interface from 16K 
bytes to 32K is simply a mat- 
ter of plugging eight addi- 
tional memories (type 4116 - 
200ns) into the eight empty 
sockets you mentioned. The 
only precautions are to be 
sure that the circuits are 
oriented properly and you 
must avoid any static damage 
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by touching a ground connec- 
tion before handling the de- 
vices. Naturally, all power 
must be off before inserting or 
removing any ICs from a 
computer or expansion inter- 
face.... Steve 

Speaking of Speech 
Recognition 

Dear Steve, 
As a long -time subscriber to 

BYTE, I have enjoyed your 
many articles. In particular, I 

was quite impressed by your 
article entitled "Use of Voice- 
prints to Analyze Speech," 
which appeared in the March 
1982 BYTE (page 50). 

In that article, you made 
reference to speech- recogni- 
tion systems, both for profes- 
sional computing systems and 
personal computers. You also 
mentioned that budget -priced 
speech- recognition systems, 
costing in the neighborhood 
of $500, are available. Do you 
know where I could get more 
information about such sys- 
tems? Could you give me the 
names and addresses of one or 
more companies that market 
speech- recognition systems 
for personal computers? Are 
any systems available for 
S -100 bus computers? 
R. L. Froemke 
Tallahassee, FL 

The field of speech recogni- 
tion is emerging from science 
fiction into reality. Many 
companies are making prod- 
ucts for both the hobbyist and 
the industrial computer mar- 
kets. Here's a list of several 
companies marketing speech - 
recognition systems.... Steve 

Centigram Corp. 
Suite 108 
155A Moffett Dr. Park 
Sunnyvale, CA 94086 

Interstate Electronics 
707 East Vermont St. 
Anaheim, CA 92803 

Perception Technology Inc. 
95 Cross St. 
Winchester, MA 01890 

Scope Electronics Inc. 
1860 Michael Faraday Dr. 
Reston, VA 22090 

Scott Instruments 
Suite 5 

815 North Elm Street 
Denton, TX 76201 

Threshold Technology 
1829 Underwood Blvd. 
Delran, NJ 08075 

Verbex Corp. 
2 Oak Park 
Bedford, MA 01730 

Voicetek 
POB 388 
Goleta, CA 93017 

Interchanges Slow, 
if Possible 

Dear Steve, 
I have a Radio Shack 

TRS -80 Model III at home and 
an Apple II Plus at work. Both 
machines have two 5'/4 -inch 
disk drives. I would like to 
write ASCII files and BASIC 
programs to disk with either 
machine and be able to read 
them with both. 

Currently, I must transfer 
files through RS -232C serial 
interfacing, modems, and 
over telephone lines. The disk 
drives for both computers run 
at 300 rpm (revolutions per 
minute), so is it possible, with 
software only, to read files 
with the TRS -80 from a disk 
written by the Apple and vice 
versa? 
Finis E. Gentry 
Prospect, KY 

Your question about inter- 
changing disks between Radio 
Shack and Apple computers 
points up a major problem in 

the personal computer in- 
dustry: because the disk for- 

mats are not similar, it is im- 
possible for one computer to 
read another computer's disk. 

The fact that the disks run 
at the same speed is of no re- 
levance because the number of 
sectors is not the same, the 
directories are stored on dif- 
ferent tracks, and the data for- 
mats are not alike. Your 
method of using an RS -232C 
interface and a modem to 
transfer between computers 
works fine. But it's terribly 
slow if data is transferred at 

300 bps (bits per second). If 
both computers are in the 
same room, the serial ports 
can be directly connected and 
data transferred at rates of up 
to 19,200 bps. 

One of the strong points of 
the CP /M operating system 
(distributed by Digital Re- 
search) is that its disk formats 
are identical for different com- 
puters. Therefore, the disks 
are portable and can be saved 
on one computer and loaded 
on another.... Steve 

In "Ask BYTE," Steve Ciarcia answers questions on any area of 
microcomputing. The most representative questions received each 
month will be answered and published. Do you have a nagging 
problem? Send your inquiry to: 

Ask BYTE 
do Steve Ciarcia 
POB 582 
Glastonbury CT 06033 

If you are a subscriber to The Source, chat with Steve (TCE3 I 7) 

directly. Due to the high volume of inquiries, personal replies can- 
not be given. Be sure to include "Ask BYTE" in the address. 

INCOMM AUTO DIAL 300/1200 
(212A) MODEM FOR $599.00 

INTRODUCTORY GET ACQUAINTED 
PRICE! 

(For A Limited Time Only!) 
FOR A AUTOMATIC DIALING 

300/1200 BAUD MODEM $495.00 
(Limit Two Per Customer) *Compatible with Hayes 

YOU DO NOT NEED A TELEPHONE 
"To originate or to receive a call" Simply 
hook up the modular jack (RJ1 1 C) directly to 
the phone line, then type the phone number 
in your terminal or Microcomputer and the 
INCOMM Auto Dial 212A Modem will auto- 
matically dial the number and make the 
connection. It will then remember the number 
and will redial by a simple command. The 
reliability of all INCOMM products is so high 
that we back our products with a full TWO 
YEAR WARRANTY! 

DEALER INQUIRIES INVITED! 
(Some selected territories are still available) 

CALL COLLECT TO ORDER 
DESK ONLY (312)459 -8874 

(Bank Cards accepted). 
INCOMM 
115 N. Wolf Road 
Wheeling, IL 60090 
(31 2)459-8881 

Circle 205 on Inquiry card. February 1983 © BYTE Publications In 443 

www.americanradiohistory.com

www.americanradiohistory.com


Clubs and News etters 

By Word of Mouth 
W.P. News: Writer's POV 

on Word Processing is a news- 
letter for wordsmiths who 
work with computers. It is 

published bimonthly by Word 
of Mouth Enterprises. The 
newsletter includes evalua- 
tions of hardware and soft- 
ware for writing needs, inter- 
views with authors, and up- 
to -date developments for 
writers. The annual subscrip- 
tion fee is $20. For more infor- 
mation, write to Word of 
Mouth Enterprises, 1765 
North Highland #306, Holly- 
wood, CA 90028. 

Attention: Dentists 

Dentists in Detroit have 
formed a users group for those 
who have purchased the Den- 
tal Practice package from 
Moore Business Systems Inc. 
The group's members discuss 
various hardware and soft- 
ware products, assist members 
with specific computer prob- 
lems, and plan to develop a 
library of self -help materials. 
For more information, for- 
ward a self- addressed 
envelope to W.A. Riggers, 
D.D.S., Parkwood Dental 
Group, 10831 West Ten Mile 
Rd., Oak Park, MI 48237. 

Experimenters 
In Canada 

Ipso Facto is a publication 
of the Association of the 
Computer -Chip Experiment- 
ers, a nonprofit, educational 
organization based in On- 
tario, Canada. Meetings are 
held on the second Tuesday of 

each month, September 
through June, at 7:30 p.m. in 

room B123, Sheridan College, 
1430 Trafalgar Rd., Oakville, 
Ontario. Membership dues 
are $18 and entitle you to six 

issues of Ipso Facto. For fur- 
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ther information, write to 
Mike Franklin, Association of 
Computer -Chip Experiment- 
ers, 650 Laurier Ave., Milton, 
Ontario L7T 4R5, Canada, or 
call (416) 878-0740. 

Foghorn from FOG 

The First Osborne Group 
(FOG) is for Osborne users 
and other computer owners. 
The group plans to present 
reviews of new software and 
hardware in its newsletter, 
Foghorn, and through local 
meetings. Vendors or in- 
terested individuals can con- 
tact Craig R. Chun, Apt. 225, 

1607 Parkmoor Ave., San 
Jose, CA 95125, or call (408) 

947 -1650. 

OSBUG in Canada 

An Osborne 1 Users Group 
(OSBUG -Canada) meets on 
the third Monday of each 
month in the Vancouver area. 
OSBUG -Canada works with 
both FOG and the Northwest 
Osborne Users Club. Further 
information can be obtained 
by contacting Debra Danny, 
15227 Russell Ave., White 
Rock, British Columbia, V4B 

5C3 Canada, or by phoning 
(604) 536-0266. 

TRS-80 Users 
in Chicago 

The Chicago TRS-80 Users 
Group publishes a monthly 
newsletter. Chicatrug News 
prints "All the TRS -80 News 
You Need When You Need 
It." Single issues are $1.50; 
subscriptions cost $12 for one 
year in the U.S., $16 in 

Canada and Mexico, and $26 

elsewhere. Press releases and 
articles are welcome. For fur- 
ther information, contact Em- 
manuel B. Garcia Jr. & 

Associates, Suite 2118, 203 

North Wabash, Chicago, IL 

60601, or call (312) 782 -9750. 

Audio-Visual 
News Updated 

Navanews is the biweekly 
bulletin of the National 
Audio -Visual Association 
(NAVA), an international 
trade association of audio -vi- 
sual /video dealers, manufac- 
turers, and producers. 
Subscriptions are $50 per 
year. For information, write 
to NAVA, 3150 Spring St., 
Fairfax, VA 22031, or call 
(703) 273 -7200. 

Southern Hobbyists 
The CSRA Computer Club 

is an active group of computer 
hobbyists and professionals 
that has been producing a 

monthly newsletter for six 

years. Dues are $12 a year; 
students are half price. Any- 
one interested may attend 
meetings which are held on 
the third Thursday of each 
month at 7:30 p.m. For more 
information, write to the 
CSRA Computer Club, POB 
284, Augusta, GA 30903. 

Tips for the Salesman 

Master Salesmanship is a 
newsletter that focuses on ef- 
fective techniques for selling 
data -processing products and 
services. For a free copy of 
Master Salesmanship, call 
Michael Lodato at (213) 
889 -2607, or write to M.W.L. 
Inc., 32038 Watergate Court, 
Westlake Village, CA 91361. 

Attention: 
Homebrewers 

The Homebrew Computer 
Club Newsletter will keep you 

posted on this San Francisco 
Bay area club's monthly 
meeting dates and locations. 
To subscribe, write to the 
Homebrew Computer Club 
Newsletter, POB 626, Moun- 
tain View, CA 94042. 

Newsletter Offer 
The Small Business Systems 

Group publishes a newsletter 
that is available free for six 

months from the date of your 
return of the Product License 
Agreement proving purchase 
of at least $150 of hardware 
or software sold through 
SBSG. For details, write to 
the Small Business Systems 
Group, Newsletter Subscrip- 
tion, 6 Carlisle Rd., Westford, 
MA 01886, or call (617) 
692 -3800. 

Phoenix Valley 
Idea Exchange 

The Phoenix Valley of the 
Sun IBM PC Idea Exchange is 

held once a month for anyone 
interested in using and pro- 
gramming the IBM Personal 
Computer. It is sponsored by 
the United Systems Corpora- 
tions of Phoenix, Arizona. For 
meeting information, write to 
the IBM PC Idea Exchange, 
c/o United Systems Corpora- 
tions, 1074 East Sandpiper 
Dr., Tempe, AZ 85283, or call 
(602) 831 -9363. 

SVC' Presents: 
A New Club 

The Silicon Valley Color 
Computer Club is for TRS -80 
Color Computer owners. It 

meets on the fourth Tuesday 
of each month at 7:30 p.m. in 

the GTE- Sylvania Cafeteria, 
Building #3, 100 Ferguson Dr., 
Mountain View, California. 
For more information, call 
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(408) 749 -1947, or write to the 
Silicon Valley Color Com- 
puter Club, POB 61593, 
Sunnyvale, CA 94088. 

Support for Home 
Computer Users 

The International Home 
Computer Users Association 
is an independent, nonprofit 
organization formed as a sup- 
port group for home com- 
puter owners. It provides 
members with an information 
and referral service, a biweek- 
ly bulletin, consumer aid, and 
a monthly newsletter. The 
group has published informa- 
tion on how to start a users 
group in your area. For more 
information, write to ICA, 
POB 371, Rancho Santa Fe, 

CA 92067. 

Apfelsaft Comes 
from West Germany 
The Apfelsaft newsletter is 

available to Apple and Basis 
Computer users anywhere in 
the world. It is produced for 
English -speaking people living 
overseas. Apfelsaft (apple - 
juice) is supported by the 
Ramstein Computer Club, 
which meets monthly. For fur- 
ther information, write to 
Apfelsaft, Wade Arnold, Ben - 
zinoring 37, D -6750 
Kaiserslautern, West Ger- 
many, or call (0631) 93396. 

SUN In Illinois 
The Sinclair Users Network 

(SUN) is a nationwide users 
group for owners of Sinclair 
ZX80/81 and Timex /Sinclair 
1000 computers. It produces 
monthly bulletins and 
quarterly newsletters contain- 
ing the latest information 
from Sinclair, Timex, and 
other manufacturers. For fur- 
ther information, write to 
Diana Wright, 2170 Oak 
Brook Circle, Palatine, IL 

60067, or call (312) 934 -9375. 

Information 
from Waterloo 

Infowat is the newsletter 
produced by Watsoft Prod- 
ucts Inc., a company estab- 
lished by the University of 
Waterloo in Ontario. The 
newsletter has reviews of 
educational software 
developed by the university. 
A subscription (10 issues) 
costs $10 (Canadian funds in 
Canada, U.S. dollars else- 
where). To receive informa- 
tion, write to Infowat, POB 
943, Waterloo, Ontario N2J 
4C3, Canada. 

If you would like BYTE readers to know about your club or 
newsletter send the details accompanied by no more than one 
newsletter to Clubs and Newsletters, BYTE Publications, POB 372, 
Hancock, NH 03449. Overseas groups are encouraged to par- 
ticipate. Please allow at least three months for your announce- 
ment to appear. 

Not Just 
Another Summer Camp. 

Learning is part of the fun at ATARI ° Computer Camps. 
Coed, ages 10 -16 With or without computer skills 
2, 4, or 8 week sessions Traditional camp activities 
Convenient locations Professional Camp Directors 

CALL FREE 800/84? -4180 

AL 
ATTAII ^R 

For navre information and a free, color brochure, call free 800 847 -4180 or 
write to 40 East 34th Street, Dept. CT New York, N.Y- 10016 ( please include age 
and phone number). Outside U.S. or in NewYork State, call collect 212/889- 5200. 
Staff applicants should apply in writing. 

® A Warns, Communications Company 

Circle 36 on Inquiry card. 

Epson MX130 F/T 111 Call 
Epson MX100 F/T 111 Call 

C. lush ProWrlter 8510AP, 120 CPS. 
Graphics, Parallel 3459 
NEC 9023A. 100 CPS, Tractor /fric- 
tion fee, Graphics. parallel . . 3459 

Okidata M18OP, 80 CPS 3339 
Okidate ML82A. 120 CPS $399 
Okidata 84, 200 CPS. 132 col 3999 
Okidata 84S 200 CPS. Serial. $1099 
Star Micronics Gemini 10 9x9 ma. 
trot ,,, Hi Res. graph, 100CPS, fric- 
tion/tractor feed, parallel 3399 
Gemini 15 15" carriage. .8495 

C. ITOH F -10 PRINTER 
40 CPS daisywheel printer. Para- 
llel. Limited time offer S Cell 

COMRE% CR1C Daisywheel, 17 
CPS. Parallel 5769.00 
COMBE% CR1S As above but 
serial w /tractor $789.00 

/ 11I1 
mirt-_ 

BROTHER PRINTER HR1 
Letter quality daisywheel printer. 
15 CPS, friction feed, Parallel in. 
tarime Super value $759.00 

NEC SPINWRITER 3550 Serial 
interface. Ideal for PC 32,099.00 

.IIP 

MICRO DECISION COMPUTER 
Two disk drives, CPU, Terminal and 
FREE software. Spacial . . 51,995 

IBM Personal Computer 
Call for pr,ces and avarlebiliry 

TELEVIDEO TERMINALS 
910 List 5699.. 3569 
912 List 5925 3739 
920 List $995 5785 
925 List 5995 5729 
950 List 51,195 .. .$935 

,1i,11, 1111 

b 
MONITOR SALE 

Dynax GM -120, Green 3139 
Dynax AM121, Amber . 3159 
Texan KG12N. Green . 3145 
Texan KAl2N, Amber 3150 
NEC JC1203 RGB for IBM PC5749 
Cable- NEC to IBM . .519 
Princeton HX -12 RGB for IBM 5675 
Texan RGBvison 1.380 dot 3365 
Texan RGBvision 11,510 dot 3549 
Texan RGBvision 111,630 dot. 5640 
Cable -Texan to IBM or Apple $19 

AST MEMORY CARDS 
CemboPlus. MegaPlus and I/O Plus 
ids for IBM PC. Call for best crice 

50, TANDON DRIVES 
The newest. IBM PC compatible. 
Installation 

u 

In loded. 
TM100'1A, SSDD160K . 5175 
TM100-2A, DSDD 320K... 3259 

[Kaisel 
Autorenging 

Digital Multimater 
3.5.digit LCD w/ 
auto unit a sign 
indication Full 
auto ging 
Volta Ohm w/ 
10Amp AC /DC 

Model SK4440 
Special $89.50 

To order, please send money order or cashier's check. Personal or company checks require 2.3 weeks to clear. 
Prices reflect 3% cash discount. Vise/Mastercard accepted. Shipping, insurance 8 handling charges: 3% of total 
order value by UPS Surface, 5% by LIPS Al, or Parcel Post. California residents add sales tax. COD's requires 
20% deposits. Prices a availability subject to change without notice. Send for Monthly Specials and Catalog. 

EASTERN ENTERPRISES, INC. L_J 2937 S. VAIL AVE LOS ANGELES, CALIF. 90040 
TOLL FREE (800)392 -7081 Calif Alaska. Hawaii 
Orche Desk 121317253060 

TELEX 
664477 
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So tware Received 
Apple 

The Apple's Core, a tuto- 
rial program. The disks and 
manual comprising this pack- 
age serve as a beginner's 
guide to Applesoft BASIC. 
Each lesson in the manual 
corresponds to a program on 
the disk. For the Apple II 

Plus; floppy disk, $49.95. 
The Little Professor, POB 
301, Swanton, VT 05488. 

The Arithmetic Classroom, 
part of a set of tutorial pro- 
grams. The programs in this 
package cover the basic prin- 
ciples of mathematics. Each 
program covers a different 
aspect of math. For the Apple 
II Plus; floppy disk, $49.95. 
Sterling Swift Publishing 
Co., 1600 Fortview Rd., 
Austin, TX 78704. 

Artesians, an arcade -type 
game. You must steal several 
containers of water from a 
four -story building while 
sneaking through the floors 
and avoiding the guards, 
dogs, and the artesians. For 
the Apple II; floppy disk, 
$34.95. Rennaisance Tech- 
nology Corp., 1070 Shary 
Circle, Concord, CA 94518. 

Beneath Apple Manor, an 
adventure -type game. This 
remake of the original game 
includes high -resolution 
graphics and sound. Your 
mission is to explore an 
underground maze and find 
treasures. For the Apple II; 

floppy disk, $29.95. Quality 
Software, Suite 105, 6660 Re- 
seda Blvd., Reseda, CA 
91335. 

The Blade of Blackpoole, 
an adventure -type game with 
graphics. Your quest is for 
the magical sword Myra - 
glym. You must fight off 
beasts and flesh- eating plants 
as you search the caverns 
near the blackpoole. For the 
Apple II; floppy disk, $39.95. 
Sirius Software Inc., 10364 
Rockingham Dr., Sacramen- 
to, CA 95827. 

Bug Battle, an arcade -type 
game. Bugs have invaded 
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your garden and your laser is 

the only defense you have 
against them. Game features 
include graphics and sound. 
For the Apple II Plus and 
Apple III; floppy disk, 
$22.50. United Software of 
America, 750 Third Ave., 
New York, NY 10017. 

Bug Byter, a screen- orient- 
ed 6502 machine -language 
debugger. This debugger fea- 
tures a display of all registers, 
literal and transparent break- 
points, and a resident assem- 
bler and disassembler. For the 
Apple II; floppy disk, $47.50. 
Computer Advanced Ideas 
Inc., Suite 341, 1442A Wal- 
nut St., Berkeley, CA 94709. 

Bulk Mailer, a mailing -list 
program. This system is con- 
figured for either a floppy - 
disk or a hard -disk system. It 
can store 1200 names on a 
floppy disk or 32,000 names 
on a hard disk. Names can be 
coded and retrieved. For the 
Apple II; floppy -disk ver- 
sion, $125; Corvus hard -disk 
version, $250. Satori Soft- 
ware, 5507 Woodlawn Ave. 
N, Seattle, WA 98103. 

Career Directions, a pro - 
gram to help high school stu- 
dents identify career inter- 
ests. By completing a series of 
exercises, students can deter- 
mine the type of career they 
prefer. For the Apple II; flop- 
py disk, $59.95. Systems De- 
sign Associates Inc., 723 
Kanawha Blvd. E, Charles- 
ton, WV 25031. 

Caves of Olympus, an ad- 
venture -type game. You are 
far beneath the Palace of An- 
son Argyris. You must try to 
escape the attack of the Laren 
invaders by traversing the 
caves of Olympus. For the 
Apple II Plus; floppy disk, 
$39.95. Howard W. Sams & 

Co. Inc., 4300 62nd St., POB 
558, Indianapolis, IN 46268. 

Counting Plus, an educa- 
tional program designed to 
introduce very young chil- 
dren to the principles of num- 
bers. It covers simple count- 

ing, addition, and subtrac- 
tion. For the Apple II; floppy 
disk, $34.95. The Little 
Professor (see address 
above). 

Desktop /Plan II, a finan- 
cial planning, budgeting, and 
analysis package with graph- 
ics. This program lets you 
build modifiable financial 
models. It can make use of 
Visicalc data files. For the 
Apple II; floppy disk, $250. 
Visicorp, 2895 Zanker Rd., 
San Jose, CA 95134. 

Diamond IX, a baseball 
statistics package. A coach 
can keep individual and team 
statistics to see his team's 
strong and weak points. Re- 
ports can be displayed or sent 
to a printer. For the Apple II; 
floppy disk, $41.95. Compet- 
itive Computing Inc., 15 Se- 
quoia Dr., Watchung, NJ 
07060. 

Disk O' Utilities, a package 
containing 13 utility pro- 
grams, including automatic 
line numbering for Applesoft 
programs, a program to re- 
cover files, a catalog sorter, 
and a routine to indicate the 
number of free sectors on a 
disk. For the Apple II Plus; 
floppy disk, $13.95. Broad- 
way Software, Suite 136, 642 
Amsterdam Ave., New York, 
NY 10012. 

Diversi -DOS, a utility pro- 
gram that's compatible with 
Apple DOS 3.3. This pro- 
gram loads and saves BASIC, 
binary, and text files two to 
five times faster than DOS 
3.3. A keyboard and print 
buffer are provided. For the 
Apple II; floppy disk, $30. 
Diversified Software Re- 
search Inc., 5848 Crampton 
Court, Rockford, IL 61111. 

The DOS Enhancer, a set 
of utility programs to speed 
up Apple DOS 3.3. These 
programs increase the speed 
of disk -file saves and reads. 
Additionally, the programs 
have expanded menus and 
are said to run BASIC pro- 
grams five times faster than 

DOS 3.3. For the Apple II; 
floppy disk, $69.95. S & H 
Software, 58 Van Orden Rd., 
Harrington Park, NJ 07640. 

DOS Helper, a utility pro- 
gram that lets you change 
DOS commands, modify er- 
ror messages, alphabetize 
catalogs, expand catalog dis- 
plays, restore deleted files, 
lock or unlock files, and 
more. For the Apple II; flop- 
py disk, $29.95. The Little 
Professor (see address 
above). 

Ernié s Quiz, a set of four 
educational games for chil- 
dren aged 4 to 7. This pack- 
age includes guessing and 
counting games, a make -a- 
face puzzle, and a puzzle 
using Sesame Street Muppet 
characters. For the Apple II; 
floppy disk, $50. Apple Com- 
puter Inc., 20525 Mariani 
Ave., Cupertino, CA 95014. 

Family Pak 1, a trio of 
games for the entire family: 
Hi -Lo, Hangman, and Go 
Fish. For the Apple II; floppy 
disk, $29.95. Cortland Data 
Systems, POB 14414, Chica- 
go, IL 60614. 

Fore, a golf simulation 
game featuring high- resolu- 
tion graphics. This game of- 
fers a choice of two courses, 
eight types of terrain, and 15 

clubs. For one to four play- 
ers. For the Apple II; floppy 
disk, $29.95. Epyx /Auto- 
mated Simulations Inc., 1043 
Keil Court, Sunnyvale, CA 
94086. 

Games for the Apple Com- 
puter, a program disk of 
modules that lets you create 
games. This package comple- 
ments Franklin, Knoltnow, 
and Finkel's book Techniques 
for Creating Golden Delici- 
ous Games for the Apple 
Computer. For the Apple II; 
floppy disk, $47.90, in- 
cluding the book. John Wiley 
& Sons Inc., 605 Third Ave., 
New York, NY 10158. 

Instant Mathematical Pro- 
gramming, a program pack- 
age that solves a variety of 
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mathematical problems. De- 
signed for professionals or 
students, this program can, 
for example, handle simul- 
taneous equations in alge- 
braic form. For the Apple II; 
floppy disk, $250. PCD Sys- 
tems Inc., 163 Main St., POB 
143, Penn Yan, NY 14527. 

Instant Zoo, a set of five 
programs for children aged 7 

to 10. This package has fast - 
moving games to help devel- 
op pattern- recognition and 
word skills. For the Apple II; 
floppy disk, $50. Apple Com- 
puter Inc. (see address 
above). 

League Registration, a fil- 
ing system for sports league 
information. This system lets 
you organize, manage, and 
retrieve league and player in- 
formation. A program disk 
can hold information on up 
to 500 players. For the Apple 
II Plus; floppy disk, $150. 
Market Computing, 201 15th 
Ave. SW, Puyallup, WA 
98371. 

League Scheduling, a pro- 
gram that creates a round - 
robin schedule for one or 
more athletic leagues. It pre- 
pares a game schedule taking 
into account teams, times, 
days of the week, and holi- 
days or rainouts. For the 
Apple II Plus; floppy disk, 
$100. Market Computing (see 
address above). 

League Standings, a pro- 
gram that registers game re- 
sults and computes league 
and team standings for one or 
more leagues. This program 
records win /loss statistics, 
displays statistics on screen, 
and lets you edit statistics. 
For the Apple II Plus; floppy 
disk, $100. Market Comput- 
ing (see address above). 

Long -Term Reservations, a 
time -scheduling program that 
handles reservations for 
sports facilities where long 
lead -times and variable - 
length time periods are de- 
sired. Completed schedules 
can be sent to a printer. For 

the Apple II Plus; floppy 
disk, $100. Market Comput- 
ing (see address above). 

Mix and Match, a set of 
four educational games for 
children. This package in- 
cludes a muppet match game, 
an animal word game, a puz- 
zle, and a word game. An 
editor is provided for the 
word game. For the Apple II; 
floppy disk, $50. Apple Corn - 
puter Inc. (see address 
above). 

Monster Mash, an arcade - 
type game. Your job is to pre- 
vent the monsters from leav- 
ing the graveyard and attack- 
ing the people in the city. All 
you have are your reflexes 
and the Monster Mash. For 
the Apple II and Apple III; 
floppy disk, $29.95. The 
Software Farm, 3901 South 
Elkhart, Aurora, CO 80014. 

PDQ 1.0, a database -man- 
agement program featuring 
user -friendly prompts, simple 
commands, and fast retriev- 
al. Its files can hold up to 
28,000 characters. You can 
have as many as eight files on 
two drives. For the Apple II; 
floppy disk, $59.95. Howard 
W. Sams & Co. Inc. (see ad- 
dress above). 

The Programmable Cube, 
a program for solving the 
Rubik's Cube puzzle. Serving 
as an exercise in program- 
ming instruction, this pack- 
age allows you to develop a 
cube -solving program. Video 
displays generated by this 
program are suitable for 
black -and -white or color 
monitors. For the Apple II; 
floppy disk, $34.95. Meta - 
comet Software, POB 31337, 
Hartford, CT 06103. 

Quick -Search Librarian, a 
database -management pro- 
gram that cross- references 
literature citations. Technical 
references or journal articles 
can be cross -referenced with 
up to 12 keywords. One 
thousand articles or refer- 
ences can be stored on a 

single disk. For the Apple II 

Plus; floppy disk, $75. Inter- 
active Microware Inc., POB 
771, State College, PA 16801. 

Rapid Reader, an educa- 
tional program. This pro- 
gram helps to increase read- 
ing speed by progressively 
training you to rapidly recog- 
nize words and whole sen- 
tences. For the Apple II; flop- 
py disk, $39.95. Silicon Val- 
ley Systems, Suite 4, 1625 El 

Camino Real, Belmont, CA 
94002. 

Short -Term Reservations, 
a time -scheduling program 
that can make weekly lists of 
reservations for sports facil- 
ities and print out the sched- 
ule showing reserved times, 
facilities, and contact per- 
sons. For the Apple II Plus; 
floppy disk, $100. Market 
Computing (see address 
above). 

Spotlight, a set of four 
games for children aged 9 to 
13. The games cover such ad- 
vanced ideas as how light is 

reflected and elementary 
logic. For the Apple II; flop- 
py disk, $50. Apple Comput- 
er Inc. (see address above). 

Swim Meet, a management 
program for scheduling 
swimming meets. This pro- 
gram registers contestants, 
records times, assigns lanes, 
and prints a list of final stand- 
ings. For the Apple II Plus; 
floppy disk, $125. Market 
Computing (see address 
above). 

Tennis Draw, a tennis 
tournament -management 
program. This program regis- 
ters and seeds players and 
teams for matches. It follows 
the U. S. Tennis Association 
rules. For the Apple II Plus; 
floppy disk, $60. Market 
Computing (see address 
above). 

Transylvania, an adven- 
ture -type game. The object of 
this game is to rescue a prin- 
cess from the evil vampire. 
You must search a forest and 
a castle deep within Transyl- 
vania -avoid the werewolf. 

For the Apple II; floppy disk, 
$34.95. Penguin Software, 
830 4th Ave., Geneva, IL 
60134. 

Visicalc Advanced Ver- 
sion, an electronic spread- 
sheet program. This version 
allows you to protect mem- 
ory cell contents and hide 
sensitive information. It in- 
cludes on- screen help dis- 
plays. For the Apple III; flop- 
py disk, $400. Visicorp (see 
address above). 
Atari 

Alien Garden, an arcade - 
type game. You're an alien 
critter in a garden of crystal 
flowers. You must eat, bump, 
or sting as many flowers as 
you can before they destroy 
you. For the Atari 400/800; 
cartridge, $39.95. Epyx/ 
Automated Simulations Inc., 
1043 Kiel Court, Sunnyvale, 
CA 94086. 

Armor Assault, a simula- 
tion game. You're the com- 
mander of NATO's armored 
forces. You must try to stop 
the enemy's armored columns 
from rolling across the North 
German plain. For one or two 
players. For the Atari 400/ 
800; floppy disk, $39.95. 
Epyx /Automated Simula- 
tions Inc. (see address 
above). 

Bandits, an arcade -type 
game. You must guard the 
supplies on a lunar supply 
depot from the thieving 
aliens. You are armed with a 
mobile laser gun and pro- 
tected by a limited shield. For 
the Atari 800; floppy disk, 
$34.95. Sirius Software Inc., 
10364 Rockingham Dr., Sac- 
ramento, CA 95827. 

BASIC Routines, a set of 
program routines and in- 
structions to help you learn 
how to program an Atari 
computer. This package fea- 
tures common subroutines 
for player graphics and disk 
utilities. For the Atari 400/ 
800; floppy disk, $24.95. Ad- 
venture International, POB 
3435, Longwood, FL 32750. 
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Software Received 

Disk Workshop, a set of 
disk -utility programs that al- 
lows you to edit disks, copy 
disks rapidly, send a disk di- 
rectory to a printer, and use 
machine -language strings in 
BASIC programs. For the 
Atari 400/800; floppy disk, 
$39.95. Synergistic Software, 
Suite 201, 830 North River- 
side Dr., Renton, WA 98055. 

Diskey, a disk -utility pro- 
gram. With this program, 
you can examine and modify 
any sector on a disk, list un- 
readable sectors, send data in 

a sector to a printer, and 
copy a disk. Only one disk 
drive is required. For the 
Atari 400/800; floppy disk, 
$49.95. Adventure Interna- 
tional (see address above). 

Gorf, a set of four arcade - 
type games: Astro Battles, 
Laser Attack, Space Warp, 
and Flag Ship. In all the 
games, you must destroy the 
attacking aliens to increase 
your score. For the Atari 
400/800; floppy disk, $39.95. 
Roklan Software, 10600 West 
Higgin Rd., Rosemont, IL 

60018. 
Labyrinths, a role -playing 

game. From a list of charac- 
ters, you choose an identity 
to explore the labyrinth, find 
treasures, and fight monsters. 
For the Atari 400/800; floppy 
disk or cassette, $28.95 and 
$24.95, respectively. Progres- 
sive Computer Applications, 
POB 46, Burtonsville, MD 
20866. 

Paint, an educational pro- 
gram for children. This pro- 
gram lets your child draw 
color pictures on the screen, 
enlarge the picture, save it, 

and use different "brush" 
strokes and textures. For the 
Atari 400/800; floppy disk, 
$39.95. Reston Publishing 
Co. Inc., 11480 Sunset Hills 
Rd., Reston, VA 22090. 

Programmer's Workshop, 
a set of six utility programs. 
This package includes a disk - 
to- cassette transfer program, 
a compare utility for BASIC 
programs, and a cassette 
data -rate increase utility. For 
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the Atari 400/800; floppy 
disk, $39.95. Synergistic 
Software (see address above). 

Sneakers, an arcade -type 
game. Shoot the aliens before 
they destroy your ships. This 
game features five levels of 
skill and up to nine attacks 
per level. Points are scored 
for each alien shot. For the 
Atari 800; floppy disk, 
$34.95. Sirius Software Inc. 
(see address above). 

Wizard of Wor, an arcade - 
type game. As you progress 
through a series of mazes, 
you must destroy the wizard 
and the various creatures that 
aid him to score points and 
win the game. For the Atari 
400/800; floppy disk, $39.95. 
Roklan Software (see address 
above). 

CP /M 
Accounts Receivable, an 

accounts -receivable package. 
This menu -driven package 
features on- demand reports 
for customer lists and master, 
aged analysis, and control 
reports. For CP /M -based sys- 
tems; floppy disk, $1095. 
Cougar Mountain Software, 
10 South Latah, POB 6886, 
Boise, ID 83707. 

Data Champ, a database - 
management program. De- 
signed for the first -time user, 
this package allows you to 
create a customized database. 
The manual includes a com- 
plete training program. For 
CP /M -based systems; floppy 
disk, $395. Innovative Micro 
Systems, 12506 East 21st St., 
Tulsa, OK 74219. 

Disk Fix, a disk editor and 
file- recovery utility program. 
You can examine, copy, and 
edit any disk sector. It lets 
you recover disk files, recon- 
struct damaged sectors, and 
use both hexadecimal and 
ASCII numbers. For CP /M- 
based systems; floppy disk, 
$150. The Software Store, 
706 Chippewa Square, Mar- 
quette, MI 49855. 

The Disk Inspector, a disk - 
utility program that lets you 
examine any sector on any 

disk. Sectors from two dif- 
ferent drives can be simulta- 
neously displayed, copied, or 
modified. For CP /M -based 
systems; floppy disk, $29.95. 
Realworld Software Inc., 
Suite 103, 913 South Fourth 
St., DeKalb, IL 60115. 

Fancy Font System, a text - 
processing and print- format- 
ting package designed for use 
with the Epson MX -80 printer. 
You can use a wide variety of 
letter fonts or create your 
own special font. For CP /M- 
based systems; floppy disk, 
$180. Softcraft, Suite 1641, 
8726 South Sepulveda Blvd., 
Los Angeles, CA 90045. 

Menumaster, a system that 
allows you to develop cus- 
tom menus for applications 
programs. The menus can 
provide user prompts, help 
and error messages, and error 
trapping. For CP /M -based 
systems; floppy disk, $195. 
Borland International, 69 
Upper Georges St., Dun 
Laoghaire, Dublin, Republic 
of Ireland. 

S- BASIC, a structured 
BASIC translator and com- 
piler. This version of BASIC 
features the ability to refer- 
ence subroutines by name, 
indenting to display program 
structure, and other such 
functions. Program line num- 
bers are not required. For 
HDOS- and CP /M -based sys- 
tems; 5'/4-inch floppy disk, 
$49.95. Sunflower Software, 
13915 Midland Dr., Shaw- 
nee, KS 66216. 

IBM Personal Computer 
Aqua Run, an arcade -type 

game. You are a diver seeking 
treasure in an undersea maze. 
You must protect yourself 
from the undersea creatures 
by avoiding or spearing 
them. For the IBM Personal 
Computer; floppy disk, 
$39.95. Soft Spot Micro Sys- 
tems Inc., POB 415, North 
Canton, CT 06059. 

Data Champ, a database - 
management program (see 
description under CP /M). 
For the IBM Personal Corn- 

puter; floppy disk, $395. In- 
novative Micro Systems, 
12506 East 21st St., Tulsa, 
OK 74219. 

Executive Suite, a simula- 
tion game. In this game, 
you're an executive moving 
up the corporate ladder. You 
move through job interviews, 
middle management, and on 
into the executive suite. For 
the IBM Personal Computer; 
floppy disk, $39.95. Armonk 
Corp., Suite 955, 610 New- 
port Center Dr., Newport 
Beach, CA 92660. 

FORTH /level 2, an imple- 
mentation of the FORTH lan- 
guage. This package features 
a multitasking real -time oper- 
ating system with online doc- 
umentation and support for 
the 8087 mathematics pro- 
cessor chip. For the IBM Per- 
sonal Computer; floppy disk, 
$300. FORTH Inc., 2309 
Pacific Coast Highway, Her- 
mosa Beach, CA 90254. 

The Graphics Generator, a 

graphics generation program 
to create bar graphs, pie 
charts, and line or function 
graphs from mathematical 
data. You can superimpose 
graphs, send graphs to a 
printer, or save them on disk. 
For the IBM Personal Corn - 
puter; floppy disk, $195. 
Robert J. Brady Co., Bowie, 
MD 20715. 

Graphmagic, a graphics 
generation program. You can 
draw visual representations 
of mathematical data in the 
form of bar and line graphs, 
pie charts, and scattergrams. 
For the IBM Personal Com- 
puter; floppy disk, $89.95. 
International Software Mar- 
keting Ltd., Suite 421, 120 
East Washington St., Syra- 
cuse, NY 13202. 

Helpware, an interface 
program to IBM PC -DOS. 
This program simplifies using 
PC -DOS by providing a 

menu of file -manipulation 
commands. Files can be dis- 
played, edited, and renamed 
with a single command. For 
the IBM Personal Computer; 
floppy disk, $195. Soft- 
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Introducing...the Byte Book Club 
FORMERLY COMPUTER PROFESSIONALS' BOOK CLUB 

POWERFUL TOOLS: 
POWERFUL SAVINGS: 

.. 40, i8.1 

- ¡HARRY 

-1 

Take any 3 books 
for $ i !00 only each 

(Values up to $68,50) 

MICROPROCESSOR APPLI- 
CATIONS HANDBOOK By D. R. 

Stout 
617/9888 535.00 
(Counts as 2 of your 3 books) 

NETWORK SYSTEMS By R. 
Sharma, P. J. T. deSousa, A. D. In- 
gle 
582557 -0B S29.95 
(Counts as 2 of your 3 books) 

SOFTWARE ENGINEERING: A 
Practitioner's Approach By R. 

S. Pressman 
507/813B $32.95 
(Counts as 2 of your 3 books) 

CIARCIAS CIRCUIT CELLAR, 
Volume 2 By S. Ciarcia 
109/63X S14.75 

COMPILER CONSTRUCTION: 
Theory and Practice By W. Bar- 
rett. and J. D. Couch 
788/499B $25.93 
(Counts as 2 of your 3 books) 

AN INTRODUCTION TO VISI- 
CALC MATRIXING FOR AP- 
PLE AND IBM th, H Anbarlian 
016 054 S22 95 

BUILD YOUR OWN Z -80 
COMPUTER- and --Z80 USERS 
MANUAL By S. Ciarcia & J Carr 
582337 -3B $29.90 
(Counts as 2 of your 3 books) 

MICROCOMPUTER OPERAT- 
ING SYSTEMS By M. Dahmke 
150/710 515.95 

MINICOMPUTER AND MICRO- 
PROCESSOR INTERFACING By 
J. C. Cluley 
582585 -6B 527.50 
(Counts as 2 of your 3 books) 

THE SOUL OF A NEW MA- 
CHINE By T Kidder 
582439 -6 S13.95 

APPLE PASCAL By P. Luehrmann 
491/712 516.95 

If you join now for a trial period 
and agree to purchase three 
more books -at handsome 
discounts -during your first 
year of membership. 
(Publishers' prices shown) 

MICROCOMPUTER GRAPHICS 
AND PROGRAMMING TECH- 
NIQUES By Fi Katzan, Jr. 
582576 -7 518.95 

BASIC: GETTING STARTED By 
W. S. Davis 
582355 -1 S5 95 

INTERFACE PROJECTS FOR 
THE TRS -80 By R. C. Hallgren 
582466 -3 518.95 

PRINCIPLES OF INTERACTIVE 
COMPUTER GRAPHICS, 2/e By 
W. M Newman & R. F. Sprout 
463/3878 532.50 
(Counts as 2 of your 3 books) 

THE SMALL COMPUTER CON- 
NECTION Bp N I SF.apirc> 
S64 124 S 16 95 

THE DEVIL'S DP DICTIONARY 
By S. Kelly - Bootle 
340/226 88.50 

Why YOU should join the Byte Book Club now! 
Best and newest books from ALL publishers! Books are se- 
lected from a wide range of publishers by expert editors and con- 
sultants to give you continuing access to the best and latest books in 
your field. 
Big savings! Build your library and save money too! Savings range 
up to 30% or more off publishers' list prices -usually 20% to 25 %. 

Bonus books! You will immediately begin to participate in our Bo- 
nus Book Plan that allows you savings up to 80% off the publishers' 
prices of many professional and general interest books! 

C ience! 14 -16 times a year (about once every 3 -4 weeks) you 
receive the Club Bulletin FREE. It fully describes the Main Selection 

INTRODUCTION TO WORD- 
STAR By A. Naiman 
582594-5 521.95 

APPLE PASCAL GAMES By D. 
Hergert & J. T. Kalash 
582521 -X 519.95 

TRS-80 GRAPHICS FOR THE 
MODEL I AND MODEL III By D. 
Kater & S. Thomas 
333/033 $12.95 

WORD PROCESSING HAND- 
BOOK By I. Flores 
582645 -3B 534.50 
(Counts as 2 of your 3 books) 

INVITATION TO FORTH By H. 
Katzan, Jr. 
582284 -9 517.50 

PROGRAMMING WITH ADA: 
An Introduction by Means of 
Graduated Examples By P. Weg- 
ner 
789/24X $17.95 

and alternate selections. A dated Reply Card is included. If you want 
the Main Selection, you simply do nothing -it will be shipped auto- 
matically. If you want an alternate selection -or no book at all -you 
simply indicate it on the Reply Card and return it by the date speci- 
fied. You will have at least 10 days to decide. If, because of late deliv- 
ery of the Bulletin you receive a Main Selection you do not want, you 
may return it for credit at the Club's expense. 
As a Club member you agree only to the purchase of three additional 
books during your first year of membership. Membership may be dis- 
continued by either you or the Club at any time after you have pur- 
chased the three additional books. Orders from outside the U.S. can- 
not be accepted. 

4 1 Fill out the card and mail today! If the card is missing, write to: 

WI BYTE BOOK CLUB, P.O. Box 582, Hightstown, New Jersey 08520 
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Software Received 

wrights Inc., Suite 100, 12606 
Greenville Ave., Dallas, TX 
75243. 

Mathemagic, a mathemat- 
ics- processing program. You 
can enter mathematical for- 
mulas into this program using 
names for variables, build li- 

braries of formulas, and use 
arrays of formulas and vari- 
ables. For the IBM Personal 
Computer; floppy disk, 
$99.95. International Soft- 
ware Marketing Ltd. (see ad- 
dress above). 

Millionaire, a stock market 
simulation game. You can 
simulate buying and selling 
stocks, using put and call op- 
tions, buying on margin, and 
borrowing against your net 
worth. The game gives you 
15 stocks to manipulate. For 
the IBM Personal Computer; 
floppy disk, $99.95. Blue 
Chip Software, Suite 125, 
19824 Ventura Blvd., Wood- 
land Hills, CA 91364. 

muMath /muSimp -80, a 
mathematics processing 
package. You can enter 
mathematical formulas using 
algebraic notation. This pro- 
gram will simplify the for- 
mula and provide the answer. 
For the IBM Personal Com- 
puter; floppy disk, $300. 
Microsoft Inc., 10700 North- 
rup Way, Bellevue, WA 
98004. 

The Pascal Toolkit, A 
Pascal utility program for use 
with MS -DOS. This program 
features an implementation 
of turtle graphics, console 
control commands, printer 
controls, and serial commu- 
nications capabilities. For the 
IBM Personal Computer; 
floppy disk, $150. Hi Tech 
Computer Services, 17 Mein 
Dr., New City, NY 10956. 

Pool 1.5, a high- resolution 
graphics simulation game. 
This program allows you to 
play eight -ball, rotation, 
nine -ball, or straight pool. It 
features shot replay and fric- 
tion control. For the IBM Per- 
sonal Computer; floppy disk, 
$34.95. Innovative Design 
Software Inc., POB 1658, Las 
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Cruces, NM 88004. 
Softspool, a software 

print -spooler program that 
creates a user -defined print - 
spooler buffer in memory. It 
permits output to be sent to a 

printer while another pro- 
gram is running. For the IBM 
Personal Computer; floppy 
disk, $49.95. Rickerdata, 
POB 288, Burlington, MA 
01803. 

Suite 16 Manager, an inter- 
face program to IBM PC- 
DOS. This program simpli- 
fies entering commands by 
providing a menu of com- 
mand options. You can 
create your own menus for 
applications programs. For 
the IBM Personal Computer; 
floppy disk, $60. Softwhere, 
2162 Deerfield St., Thousand 
Oaks, CA 91362. 

Visibridge, a Visicalc utili- 
ty program that enhances re- 
port- printing capabilities by 
providing variable -width col- 
umns, column suppression, 
decimal point alignment, and 
disk storage. For the IBM 
Personal Computer; floppy 
disk, $81. Solutions Inc., 
POB 989, Montpelier, VT 
05602. 

TRS -80 
The BASIC Answer, a pro- 

cessing utility program for 
creating structured BASIC 
programs. Designed for use 
with the LDOS operating sys- 
tem, this utility lets you use 
labels instead of absolute line 
numbers. For the TRS -80 
Models I and III; floppy disk, 
$69. Logical Systems Inc., 
11520 North Port Washing- 
ton Rd., Mequon, WI 53902. 

League Registration, a fil- 
ing system for sports league 
information (see description 
under Apple). For the TRS -80 
Models I and III; floppy disk, 
$150. Market Computing, 
201 15th Ave. SW, Puyallup, 
WA 98371. 

Games for the II, a set of 
five arcade -type games: Sky- 
diver, Star Battle, The Wall, 
Space Swarm, and Mayhem. 
Each game features graphics 

and automatic scorekeeping. 
For the TRS -80 Model II; 

8 -inch floppy disk, $29.95. 
Maryland Model II Games, 
3304 Carlton Ave., Temple 
Hills, MD 20748. 

Pandemonium, a word 
game. The object of this game 
is to place 25 random letters 
onto a playing board matrix 
to construct three -, four -, or 
five -letter words. A 6000 - 
word dictionary is built into 
the program. For the TRS -80 
Models I and III; floppy disk, 
$39.95. Soft Images, 200 
Route 17, Mahwah, NJ 
07430. 

Other Computers 
ACCR, a simple database - 

management program. You 
can store, retrieve, search, 
and edit information about 
your personal finances or 
property. This program re- 
quires 16K RAM. For the 
ZX81 /Timex -Sinclair 1000; 
cassette, $19.95. R. S. Pan - 
war, 2035 Kentland Dr., 
Houston, TX 77067. 

ADDR, a simple database - 
management program. You 
can store, retrieve, search, 
and edit information. You 
can also create an address list 
or home inventory. This pro- 
gram requires 16K RAM. For 
the ZX81 /Timex -Sinclair 
1000; cassette, $19.95. R. S. 

Panwar (see address above). 
The Birthday Program, a 

program that will display the 
name of the birthday person, 
play the "Happy Birthday" 

song, and display a birthday 
cake. Enter a secret word to 
blow out the candles. For the 
VIC -20; cassette, $3.95. Soft 
4 You, POB 3254, Reston, 
VA 22090. 

The Math Teacher, a tuto- 
rial program using color and 
graphics. This program pro- 
vides drill instruction in the 
basics of addition, subtrac- 
tion, multiplication, and divi- 
sion. It features three levels of 
difficulty and displays a stu- 
dent's score after 25 problems 
are answered. For the NEC 
PC8001A; floppy disk, 
$29.95. Computech, Depart- 
ment NEC- MT -BY, POB 
7000 -309, Redondo Beach, 
CA 90277. 

Text Editor, Assembler, 
and Disassembler, a set of 
three programs for assembly - 
language programming. The 
text editor is a line -oriented 
editor; the assembler and dis - 
assembler are for 8080 /Z80 
files created by the editor. For 
the North Star Horizon; flop- 
py disk, $75. Polaris Soft- 
ware, POB 22825, San Diego, 
CA 92122. 

Utopia, a simulation game 
in which you become the 
ruler of a country. You con- 
trol the economy, food sup- 
ply, and defense. But beware 
of the pirates, hurricanes, 
and rebels. For one or two 
players. For the Intellevision 
Master Component; car- 
tridge, $34.97. Mattel Elec- 
tronics, 5150 Rosecrans Ave., 
Hawthorne, CA 90250. 

This is a list of software packages that have been received by 
BYTE Publications during the past month The list is correct to the 
best of Our knowledge, but it is not meant to be a full description 
of the product or the forms in which the product is available. In 
particular, some packages may be sold for several machines or in 
both cassette and floppy -disk format, the product listed here is 

the version received by BYTE Publications. 
This is an all- incluSrve list that makes no comment on the quality 

or usefulness of the software listed We regret that we cannot 
review every software package we receive Instead, this list is 

meant to be a monthly acknowledgment of these packages and 
the companies that sent them. All software received is considered 
to be on loan to BYTE and is returned to the manufacturer after a 
set period of time Companies sending software packages should 
be sure to include the list price of the packages and (where appro- 
pnatel the alternate forms in which they are available. 
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Circle 159 on inquiry card. 

MICROSTAT® - Release 3.0 
MICROSTAT® + baZic® = PERFORMANCE 

The best just got better! MICROSTAT has been the 
leader in the statistics field for microcomputers since 
1979, and the new release 3.0 outperforms and is 
noticeably faster than previous versions. Just a few 
of the features include: 

GREATER ACCURACY 
BCD with up to 14 digit precision; 

PROGRAM ENHANCEMENTS 
Missing data capabilities and many more; 

FASTER EXECUTION 
Calculation time greatly reduced; 

DYNAMIC FILE ALLOCATION 
Data can be inserted, added, or deleted; 

SPECIAL PRICE: 
For a limited time get MICROSTAT plus baZic 
complete with program disk and documen- 
tation for each for $395.00, save $50.00! 

The MICROSTAT - baZic version requires: a Z80 CPU, 
CP /MT" and 48K of memory. Available formats: 8" SD 
disk or 51/4" North Star only. Check with your dealer for 
other formats. Also available for: Microsoft's Basic -80T ", 
North Star DOS and IBM. For more information, call 
or write: 

ECOSOFT INC. 
P.O. Box 68602 

Indianapolis, IN 46268 -0602 
(317) 255 -6476 

MICROSTAT Is a registered trademark of ECOSOFT, INC. 
baZic is a registered trademark of MICROMIKES. INC. 

CP /M Is a registered trademark of DIGITAL RESEARCH 
Basic -80 Is a registered trademark of MICROSOFT 

Circle 21 on inquiry card. 

EPSON 
MX-80 S389 
MX-80 F/T S475 
MX-100 5599 

TRS -80 
MODEL III 

48K $849 
48K, 2 Drives $1599 

;:I. 

4rwm 
; 

MODEL 16 
MOD 16,1 Dr. 54499 
MOD 16, 2 Or S4799 

* ,COMPUTERS 
ISM C. 04309 05 

320K RAM Memo,. two 320K 0,0 
Dees. DOS 11. CORP Gopnc. Card. Il 
Rea. $MC Omen Screen Momta, Parallel 
Card. 85.232 Sand Card. Clock.C.Nnda, 
Wordnar and V,"cak 

ISM P. C 82099.95 
84K RAM Memory. two 320K Cask Orwell 
and Dnve Controller 

TRS -90 Model fil $ 00 
48K. two 40 track. angle od. Dak Drees 

R5-232 Banal Interims $02 00 
TRS -04 Model 11141k 9049 00 
Franklin Ace 1000 $1377 00 

64K. Fully App* Compansl. * PRINTERS 
Epson 

MX.80 5389 
M% -80 F/T 575 
Mx.100. $599 

Okid.N 
Ml 80 
ML 82A 
Ml. 834 
Ml. 84 

ML84 
PARALLEL 

SERIAL 

5350 
$425 
5899 

$1049 

51149 

Genun,l5 
Sr, 41-1 Co, on. T.PI 

5389 
5499 

5599 00 

* DISK DRIVES 
TEAC Complete with Power Supply b 
Cabinda 

40 Track Single Side $239 
40 Track Dual Side 5340 
SO Track Single Side $340 
80 Track Dual Sine 5399 

TANDON Completa eoIh Power Supply 
6 CONAN 

40Tmck Single Sde 5239 
40 Track Dual 5de $319 
SO Track Suple Side $319 
80 Track Doe i Sde $389 

TEAC len 
40 Track Suple Sde 5199 
40 Track Dual Side $289 
80 Track Single Side 5289 
80 Track Dual Sot. $349 

TANDON - Sate 
40 Track Sople Sine 
40 Track Dual Side 
80 Track Suple Side 
80 T,M, D..nI sale 

5199 
$259 
5289 
$3,9 

"ICSIE 111E 01,1 CSm 
4 oY.NY M. NnN aA . 

aqn e0u 1uC. uac,mawa AND 01011.00.11 Mt. ap..mT 10 M ao ea.Oe Aa '11117.1111,11 er , oNuuna arADa,N.L,N< TOaN Ke 111.10 
.ACA . "10[4111.10 $ TANey C0.0110 ,00 

S9r 
... % ... 918 825 -4844 SMALL 

AMERICAN BUSINESS 

P 
8 

`° il 

Si 
74fA COMPUTERS VOR. 

O Oh i 

12" B &W MONITOR 51/4"Floppy 

DISKETTES 
All Certified -100% Guaranteed p 

BOX of 100 ... $ 149 
Above with 
Hub Rings $169.00 

COEX SOFT DOT MATRIX 
PRINTER 

Interface with Apple;" Centronics 
RS -232, IEEE -488 

9x7 Dot Matrix, 80 CPS, 
Bi-Directional Printing 

IIII 2K Buffered Memory 
80, 96, 132 Columns, Graphics \ and Block Printing 

Selectable Char Pitch, Line 
Spacing and Feed 14900 

COEX Interface Card to APPLE $49.95 

VISION -80© $24900 80x24 Video Display Card 
Vista Computer Companÿsnew Vision -80 board is a sophisticated 
yet easy to use video display card for the Apple" computer. 

Contrast 
Power /Bright 

I H -Hold 
z 

VIDEO 100 
FULL 
FACTORY 
WARRANTY 

byAMDEK 

$7995 FLOPPY DISK DRIVE 
From Fourth Dimension Systems 
with Track Zero Micro Switch 

DOS 3.2.18 DOS 3.3 
CP /M and PASCAL 

DESIGNED 
YOUR $28795 

APPLE" 
Controller Card 
for above 

$9900 

for APPLE 
16K RAM CARD 
Language Transparent 

COEX FACTORY 
WARRANTY $ 

PARALLEL INTERFACE 
EPSON TO APPLE 

New From 

$4995 

CABLE 
COEX INCLUDED 

PROTOTYPING CARDS 
for APPLE.... $19.95 
for I.B.M $49.95 

EXTENDER CARDS 
for APPLE... $16.95 
for I.B.M $19.95 

"Have You Kissed Your Computer Later" 

Components Express , Inc. 
VISA' 1380 E. Edinger Santa Ana, Calif. 92705 714/558 -3972 mallet charge 

Terms of Sale: Cash, Checks, Credit Cards, M.O., C.O.D. Calif. residents add 6% sales tax. a 

/ 
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Passing Untyped Parameters 
in UCSD Pascal 

An assembler -language function and a "trick" 
are combined in a parameter -passing method. 

Pascal's best feature is that it is 

strongly typed. The programmer 
must declare all variable types before- 
hand as integers within a certain 
range, real numbers, characters, user - 
defined, and so on. 

But strong typing, while desirable 
in most situations, can be a hindrance 
in others. In particular, for certain 
systems programming applications 
programmers often have to pass a 

variable of unspecified type as a 

parameter to a subroutine. A close 
look at the parameter -passing 
schemes available in Pascal shows 
that the language was not designed 
for applications requiring untyped 
parameters. 

Because Pascal is a block- struc- 
tured language, individual tasks 
within a program are coded as sepa- 
rate functions and procedures. Each 
module may have protected data that 
is not accessible from other modules. 
Data is passed from one module to 
another by means of one of two pa- 

About the Author 
Eliakim Willner is a data -processing consul- 

tant specializing in mini- and microcomputer 
systems. He teaches data processing at Kings - 

borough Community College of the City 
University of New York. 
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Eliakim Willner 
Datronics Inc. 

675 Third Ave. 
New York, NY 10017 

rameter -passing schemes. The most 
common method uses value param- 
eters, which allows the subroutine to 
have its own copy of the passed pa- 
rameter. This preserves the integrity 
of the calling routine's data. 

If, on the other hand, the program- 
mer wants the subroutine to return a 

different value in the parameter in- 
stead of the original one, "variable 

A method exists that 
allows the programmer 

to pass a value of an 
unspecified type as a 

parameter to a 
subroutine. 

parameters" may be used. In this in- 
stance, the subroutine is given the 
address of the parameter and per- 
forms its manipulations on the origi- 
nal memory locations in the calling 
routine where the parameter is 

located. 
In keeping with Pascal's strong 

type- checking features, most com- 
pilers and their run -time systems 
assure that the type of parameter de- 
clared in the subroutine matches the 

type of variable passed from the call- 
ing routine. This applies to both pa- 
rameter- passing schemes I've de- 
scribed, and it would seem to 
eliminate Pascal as an implementa- 
tion language for certain systems 
applications. 

Fortunately, however, a method 
exists that allows the programmer to 
pass a value of unspecified type as a 

parameter to a subroutine. Although 
my example is written for UCSD 
Pascal Version IV by Softech 
Microsystems, the method could be 
adapted easily to other versions of 
Pascal and other languages. I'll begin 
with an example of a situation in 
which a programmer would need to 
use this technique. 

Describing a Problem 
In a well- designed piece of soft- 

ware, the end user is presented with a 
completely formatted screen that re- 
sembles a blank form, with entry 
headings and space for the entries. As 
you make entries, your data is 

checked for validity. Detailed error 
messages immediately notify you of 
your mistakes, and you're given time 
to correct them. 

Constructing this sort of end -user 
interface takes a significant amount 
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of programming time, and the result- 
ing code constitutes a major portion 
of the program. A general -purpose 
utility that enables the application 
programmer to set up screens and 
specify valid entries with ease is a 
valuable tool. 

Such a utility has two sections. The 
first is a stand -alone program that lets 
the application programmer format 
each screen. The second section con- 
sists of a set of subroutines to be 
linked to the application program. As 
soon as the screen is formatted, it is 

stored as a data file to be used by the 
subroutines. The subroutines access 
the data file to set up the screen and 
guide you through the process of 
entering the data, performing validity 
checks, and so on. 

To perform validity checks the rou- 
tines must know which values are ac- 
ceptable for each entry on the screen. 
Typically, the utility provides a 
number of predefined types -a 
dollars- and -cents type or a date type, 
for example. The application pro- 
grammer specifies the type for each 
entry when the screen is originally set 
up. Because this information becomes 
part of the data file for that screen, it 
is accessible to the utility subroutines. 

After the utility subroutines per- 
form their tasks, the validated data is 

returned to the application program 
for the necessary processing. The ap- 
plication programmer must specify 
which variables are to be passed the 
entered data when the utility 
subroutines are invoked. Normally 
this is easily accomplished by writing 
something like GETSCREEN (VARI- 
ABLE1, VARIABLE2, ) Here 
GETSCREEN is a utility subroutine 
and the VARIABLEn (variables) in 
the application program are passed 
the data. In our present discussion, 
however, GETSCREEN is a subrou- 
tine in a general -purpose utility. 

In one application the data passed 
back in VARIABLE1 might be an in- 
teger, so VARIABLE1 would be de- 
clared an integer. But in another ap- 
plication using the utility, 
VARIABLE1 might accept data of the 
character type, and it would be de- 
clared as such. 

Although the utility subroutines 
know from the data file what kinds of 

Circle 441 on Inquiry card. 

TeleVideo® Users! 
NOW 92 WORDSTAR® COMMANDS 

The TV2000 is Designed for the 
925,950, Intelligent I and 800 

Through 816 Computers 

Features: 
46 single key stroke commands 
41 shifted commands 
5 MailMerge commands 
Faster cursor and keyboarding 
User -oriented command selection 
& location 
Soft switch activates the enhance- 
ment with no loss of TeleVideo 
attributes. 

Custom keyboard layout 
available for special codes 
or formats 

Includes: 
46 replacement key caps 
Replacement ROM 

SUGGESTED RETAIL 
PRICE S220 

WordlèchSystems 
953 Mountain View Dr. Suite 114 
Lafayette, California 94549 
(415) 254 -7747 

Trademark Wordstar`" MicroPro International-TeleVideo'- TeleVideo Systems, Inc. 

MailMerge MicroPro International 

COMPUTER GEAR -WHOLESALE! 
Purchase your Hardware and Software directly Irom an OEM /Sys'ems Integrator Take advantage of our buying power' We sloe 

a lull line of Board Level Components Software. and Peripherals Ior all the Popular Machines Ir use today These mciude 
S -100, GODBOUT. MORROW. APPLE, IBM PC. TRS80. OSBORNE. HP NORTHSTAR. SUPERBRAIN. NEC. Z'H-89 XEROX and many 
orners Call for your needs Well give you the Lowest Prices. and the Technical Support arc) Know -How we are quickly 
becoming well -known for Satisfied Customers Nationwide' The Nation's Custom Systems House tar Business. Education. Science 

SOME OF OUR CURRENT SPECIALS: 
MICROSOFT MBASIC 80 5199 ASHTON -TATE dBASE II S459 SYSTEMS PLUS FMS81 $299 
MICROPRO: WORDSTAR $259, SPELLSTAR $159, MAILMERGE $99, PACKAGE -ALL THREE $489 

COMPUPRO 
Z -80 CPU $219 INTERF 2 $r89 
BOBS /BB $319 INTERF 3 $445 
DISK 1 $359 INTERF 4 $269 
DISK 2 $599 ENCLOS 2 $669 
RAM 16 $439 CP /M 2 2 $14 
RAM 17 $399 CP /M 86 $26 
INTERF 1 $189 MP %M 816 576 
SYS 816A $4495 B $5675 C $729 

AMD SIN.BD.COMP. $675 
inn Y9 VIDEO BD $319 
SD SYS VDB -8024 $459 
IBM PC /2DR /MON $3749 
SSM VB2 VIDEO $199 
PERTEC 5' /" DSDD $125 
MORROW MULTI /0 $279 

N 

MORROW DESIGNS 
NEW MICRODECISION COMPLETE COMPUTER 
(INCLUDES CPIM. WORDSTAR MBASIC. DISK( 

, DRIVE$945 2DRIVES 51219 
NEW 12 GREEN TERMINAL $499 

DJOMA wrCPIM $139 DJ2D WiCWM $349 
65K RAM $429 MULTI 110 $299 
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GETSCREEN UTILITY SUBROUTINE 

ADDRESS OF ARRAY 

Figure 1: Construction of an array in the application program containing the addresses -as- integers of each variable that will receive a 
value entered onto a screen. The array is passed as a variable parameter to GETSCREEN. GETSCREEN will input and validate the 
screen entries and then return the values to the variables of the application program using the addresses specified in the array. 

values each application needs for the 
VARIABLEn, the parameters corre- 
sponding to the VARIABLEn must be 
declared. As stated earlier, in Pascal 
the type of parameter declared in the 
subroutine must match the type of the 
corresponding variable in the calling 
routine. But in this case the author of 
the utility does not know the type of 
any of the variables passed from the 
application. In other words, the pro- 
grammer needs to pass a value of 
unspecified type to a subroutine. 

Identifying a Solution 
To solve this problem, we will use 

a method adapted from a technique 
commonly found in assembler - 
language programs. This technique is 
similar to Pascal's variable parameter 
scheme in that the subroutine does 
not receive its own copy of a piece of 
data but instead is given its actual ad- 
dress. 

The programmer writes the 
GETSCREEN routine so that it has 
only one parameter, an array of in- 
tegers. Each integer in the array rep- 
resents the address in memory of one 
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VARIABLEn that will receive a value 
input to the screen. The array will 
have as many integers as the screen 
has data items. (See figure 1.) 

GETSCREEN uses these integer/ 
addresses as though they were vari- 
able parameters: it stores each data 
item entered and verified into the ad- 

It is not difficult to 
write an ADDR 

function and make it 
part of the language. 

dress specified by the appropriate in- 
teger in the array. Note that both the 
application program and the utility 
subroutine must explicitly manipulate 
addresses, while when variable 
parameters are employed the 
manipulation and passing of ad- 
dresses is transparent to the pro- 
grammer. 

Two important questions remain: 
How does the application program 
discover the addresses of the VARI- 

ABLEn to be placed in the array? and 
How does the utility subroutine use 
these addresses -which are really just 
integers -to pass values back to the 
VARIABLEn7 

Adding a Function 
In many languages, discovering the 

address of a variable is a relatively 
straightforward procedure. In PL /I, 
for example, the function ADDR 
( VARIABLE1) returns the address of 
VARIABLE1. Pascal does not contain 
an ADDR function, but writing one is 
easy, and making it a part of the lan- 
guage is simply a matter of including 
it in the system library. 

The application programmer must 
write the function in the assembler 
language of the local processor to find 
the address of any variable, regard- 
less of type. A Pascal subroutine will 
not permit this, but UCSD Pascal 
does allow assembler -language sub- 
routines to be written with untyped 
parameters. The ADDR function 
shown in listing 1 is written in 
PDP -11 assembler language but can 
be adapted easily to any assembler 
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An ADDR Function for Pascal 
The following directions will guide you 
through creating the ADDR function, 
including it in the system library, and 
using it in a program. 

1. Using the system editor, create a 
text file containing your version of 
ADDR. 

2. Make sure that the .OPCODES and 
.ERRORS files for your assembler 
are on the system disk. Invoke the 
assembler by typing "a" at the 
outer -operating -system level. Re- 
spond appropriately to the prompts 
for text, code, and listing file 
names. 

3. Invoke the library utility by typing 
"x " at the outer -operating- system 
level and responding to the prompt 
with "library" (library. code must be 
on your system disk). You will be 
asked to supply an output file 
name. Type any name ending in 
".code" that doesn't already exist on 
your disk, such as "new.code." 
When you are prompted for an in- 
put file name, type "system. 
library." Then type "e" to copy all 
of the segments of your old library 
to what will become your new 

4. 

5. 

library. Type "n," then type the 
name of the code file containing 
your assembled ADDR function. 
Type "e" and then "q" to exit the 
library. Respond to the "notice" 
prompt by pressing Return. 
Invoke the filer and "c" (change) the 
name of the system.library to 
old.library, and of new.code (or 
whatever you called it) to 
system.library. If the new 
system.library works as it should, 
you can remove the old.library. 
Write the program that will use the 
ADDR function. Declare it as fol- 
lows among the function declara- 
tions before you declare any func- 
tion or procedure that uses it: 

FUNCTION ADDR (VAR 
ANYTHING) : INTEGER; 

EXTERNAL; 

6. Use the "r" (Run) command at the 
outer- operating- system level to 
compile, link, and execute your 
program. The next time you want 
to execute your program, type "x" 
and then the name of the ".code" 
file created by the linker. 

Listing 1: The PDP -11 version of the assembler- language ADDR function. The reader 
should become familiar with the UCSD Adaptable Assembler (see the UCSD Pascal 
Users Manual) before attempting to adapt ADDR to other processors. 

return 
address 

.func addr,1 

;this function returns as its value 
;the address of its single parameter 

mov (sp)+,return 
mov (sp)+,address 
tst (sp)+ 
mov address, - (sp) 
jmp @return 
.word 
.word 
.end 

language supported by the UCSD sys- 
tem. (Complete instructions to assem- 
ble ADDR and include it in the sys- 
tem library are given in the text box.) 

The routine itself is quite simple. 
When a function with variable pa- 
rameters is invoked in the UCSD sys- 
tem, the interpreter pushes one word 
of what is for our purposes "junk" 

;pop the return address and save it. 
;address of parameter. pop and save. 
;pop the junk. 
;return addr of param to top of stack. 
;depart to calling routine. 

onto the system stack, pushes the ad- 
dresses of the variable parameter(s), 
and pushes the return address. After 
the function returns, the interpreter 
expects to find these elements re- 
moved from the stack and the value 
of the function on top of the stack. 

Because our ADDR function 
returns the address of its parameter as 

its value, it simply pops the return 
address and saves it, pops the address 
of the parameter and holds it momen- 
tarily, and pops the "junk" and dis- 
cards it. Then it replaces the address 
of the parameter on top of the stack 
as the returned value and branches 
back to the calling routine. 

The ADDR function must be 
declared an external routine in the ap- 
plication program. To use the func- 
tion, the application programmer 
declares an array of integers whose 
size is the maximum number of en- 
tries permitted for a screen. The 
number of entries for a particular 
screen may be stored in that screen's 
data file or passed as an additional 
parameter to GETSCREEN. Before 
GETSCREEN is invoked, the ADDR 
function is applied to each variable 
that will hold a validated screen value 
(the VARIABLEn), and the resulting 
integer -form addresses are assigned to 
successive elements of the array (see 
listing 2). 

Using a Trick 
As soon as the utility subroutine 

receives the array of addresses, it 
must be able to use them to store the 
entered and validated data items in 
the appropriate places. The problem 
is that in Pascal and most other lan- 
guages, the closest you can come to 
touching addresses is via pointers. 
And although pointers are really just 
addresses and addresses are really just 
integers, Pascal does not allow the 
pointers and addresses to mix. To 
sidestep this restriction you must 
employ one of Pascal's more in- 
famous tricks -using a variant record 
to define the same storage location as 
both an integer and a pointer (see 
listing 3). 

A variant record is required for 
each possible data type that the 
VARIABLEn of the application pro- 
gram may assume. Listing 3 contains 
variant records for the integer and 
character types called INT_ 
POINTER and CHAR_POINTER. 
These variant records contain no tag 
field; the "CASE INTEGER OF 1:.. . 

2: ..." is a device to enable the 
utility subroutines to refer to each 
variant record under two aliases. 

When, for example, the alias 
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Listing 2: Skeleton application program illustrating how the table of addresses is 
declared, filled, and sent to the utility subroutine. 

PROGRAM APPLICATION_SKELETON; 

CONST 
MAX_ENTRIES_PER_SCREEN = 100; (OR WHATEVER} 

TYPE 
TABLE_TYPE = ARRAY 11 . . MAX_ENTRIES_PER_SCREEN] OF INTEGER; 

VAR 
TABLE_OF _ADDRESSES : TABLE_TYPE; 
VARIABLE1 : CHAR; {FOR EXAMPLE} 
VARIABLE2 : (WHATEVER THEY MAY BE) 

FUNCTION ADDR (VAR ANYTHING) : INTEGER; EXTERNAL; 

BEGIN 

TABLE_OF_ADDRESSES[1]: = ADDR (VARIABLE1); 
TABLE_OF_ADDRESSES[2]: = ADDR (VARIABLE2); 

GETSCREEN (TABLE_OF_ADDRESSES); 

Listing 3: Skeleton utility subroutine illustrating how the table of addresses is used to 
send validated values back to the application program. 

PROCEDURE GETSCREEN_SKELETON; 

TYPE 
INT_POINTER = RECORD 

CASE INTEGER OF 
1 : (POINTER _AS_INTEGER : INTEGER); 
2 : (POINTER : !INTEGER) 

END; 

CHAR__POINTER = RECORD 
CASE INTEGER OF 

1 : (POINTER_AS_INTEGER : INTEGER); 
2 : (POINTER : !CHAR) 

END; 

VAR 
INT : INT_POINTER; 
CHARACTER : CHAR _POINTER; 
CH : CHAR; 

BEGIN 
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Listing 3 continued: 

{FOR THE PURPOSE OF THIS EXAMPLE ASSUME THAT GETSCREEN HAS 

ALREADY DETERMINED THAT THE FIRST SCREEN ITEM IS OF TYPE CHAR AND 

HAS BEEN INPUT TO THE LOCAL VARIABLE CH.) 

CHARACTER.POINTER_AS_INTEGER := TABLE_OF_ADDRESSES[ 11. 

{THE POINTER TO CHARACTER IN ITS INTEGER GUISE IS SET EQUAL TO THE 

ADDRESS OF VARIABLE 1 IN ITS INTEGER GUISE.) 

CHARACTER.POINTER I : = CH; 

{VOILA! VARIABLE I IN THE APPLICATION NOW CONTAINS THE FIRST 

SCREEN VALUE.) 

END. 

CHARACTER. POINTER AS_ 
INTEGER is used, CHAR_ 
POINTER may be manipulated as 
any integer. The utility, knowing that 
a particular address in the array of in- 
teger /addresses passed to it by the ap- 
plication program belongs to a vari- 
able of type character, may take that 

integer /address and assign it to 
CHARACTER.POINTER_AS_ 
INTEGER. 

Once that happens, any reference 
to CHARACTER.POINTERI is a ref- 
erence to a character variable in the 
application program. Thus, as soon 
as the utility subroutine GETSCREEN 

has accepted and validated an input 
of type character, it only has to assign 
it to CHARACTER.POINTERI and 
the data will be transported back to 
the application. 

Because the utility knows from the 
data file what type variable each 
screen entry must be assigned to, it 

can take the corresponding address 
from the array and move it into the 
appropriate variant record. When the 
value itself is assigned to the pointed - 
to location, it lands exactly where the 
application expects to find it. 

A parameter or parameters of un- 
specified type may be passed to a 

subroutine in Pascal. Purists may ob- 
ject to such tricks and pragmatists 
may point to other languages where 
machinations like these are un- 
necessary. But in defense of Pascal, 
few languages provide such a rich and 
balanced variety of features. To the 
credit of its designer and its imple- 
menters at UCSD, Pascal is flexible 
enough to accommodate situations 
for which it was not originally 
intended. 

BUILD YOUR COMPUTER BREADBOARDS 
& INTERFACES FASTER AND EASIER 
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A Terminal Program for the 
TRS -80 Model III 

A world of information is just a phone call away. 

Imagine having these resources 
available to your TRS -80 Model III: 
general -use databases such as The 
Source and Compuserve, research - 
oriented databases such as Dialog, 
specialized databases covering prac- 
tically any subject, and electronic 
bulletin boards for any interest. If the 
prospect appeals to you, all you need 
to do is transform your Model III into 
a "smart" terminal. Your telephone 
will do the rest. 

Before attempting the conversion, 
you'll need two things. First, you 
must have a serial port (e.g., an RS- 
232C board) so that your Model III 
can communicate via a modem over 
the telephone lines. Of course, you'll 
also need a program that enables the 
computer to perform as a terminal. I 

wrote such a program for my TRS -80 
Model III and have used it success- 
fully over the past few months. 

Several features of the TRS -80 
Model III make it attractive for use as 
a terminal. First, its Control key (shift 
down -arrow) lets you enter control 
characters from the keyboard. On 
most larger computers, these 
characters control the operating 
system. For example, you might use 
Control -C to terminate program ex- 
ecution. A second important feature 
of the Model III is an (optional) RS- 
232C serial- interface board. I par- 
ticularly like a couple of other fea- 
tures, such as the lowercase char- 
acters and the single -unit design of 
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Ralph L. James 
Department of Mathematics 

California State College 
Turlock, CA 95380 

the Model III that incorporates the 
video display, keyboard, and disk 
drives. The only disadvantage of the 
Model III is that its screen has 64 col- 
umns instead of the usual 80. But for 
my work, at least, that hasn't been a 
serious drawback. 

I wrote the terminal program in 
Z80 assembly language, which 
operates at 300 bits per second (bps), 
the most frequently used speed for 
remote terminals that communicate 
over the telephone line (chances are it 
would work satisfactorily at higher 
transmission rates, but that hasn't 
been tested). Note that the program is 

written only for the TRS -80 Model III 
and will not run on a Model I. 

The program requires one or two 
disk drives and a minimum of 32K 
bytes of RAM (random- access 
read /write memory). The terminal 
program supports disk operations. 
For example, you can store a program 
on one of your disks and then either 
send it to the remote computer or 
store the output from the remote 
computer on a disk. If you have no 
disk drives and only 16K bytes of 
RAM, you can still use the program 
by simply eliminating the disk -related 
section (I will explain this in detail 
later). 

If you want listings or hard copy of 
output from the remote computer, 
you can use a parallel printer. Again, 
the program will work even if you 
don't have a printer. You can either 

eliminate the printer -related sections 
of the program or disregard the 
printer -related commands. 

I designed the terminal program 
(see listing 1) to access a PDP -11/45 
minicomputer with version 7.0 of the 
RSTS /E operating system. A dif- 
ferent operating system or computer 
may call for some changes to the pro- 
gram. I tried to make it as flexible and 
universal as possible so that no major 
changes should be necessary. 

You may want to custom design 
the program to suit your particular 
needs. That way, you can incor- 
porate the features you need and 
eliminate those you don't. (Hereafter, 
I will use "computer" to refer to the 
remote computer and "Model III" to 
refer to the TRS -80 Model III to avoid 
confusion between the two.) 

Initializing the RS -232C Interface 
The main section of the program, 

which allows the Model III to com- 
municate with the computer (without 
printer or disk capability), is very 
simple. (See figure 1 for an illustra- 
tion of its operation.) First, the RS- 
232C interface is initialized. A "don't 
wait" condition is necessary, so in 
line 480 of the program a 0 is loaded 
into location 16890. In line 500, all 
the bits in location 16889 are set to 1 

by calling RSINIT (I needed an 8 -bit 
word length with 1 stop bit and no 
parity; the eighth bit is ignored. Call 
your computer center or system 

Text continued on page 464 
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Listing 1: Model III terminal program. This listing contains all options for use with a 
printer and disk drives. 

SCeIJRCE 

00100 
00110 ; * * * * * 

LIST I NG FC>F2 t ERt"I1 IAI PROGRAM 

ORG 5400H 
* * * ** MAIN PROGRAM CONSTANTS * * * * * * * * ** 

00120 DUPLEX EQU 5200H ;DUPLEX FLAG 
00130 KBCHAR EQU 002BH ;KEYBOARD SCAN 
00140 VDCLS EQU 01C9H ;CLS 
00150 VDCHAR EQU 0033H ;VIDEO DISPLAY 
00160 RSINIT EQU 005AH ;INITALIZE RS232 
00170 RSRCV EQU 0050H ;RS232 RECEIVE 
00180 RSTX EQU 0055H ;RS232 XMT 
00190 CHAR EQU 5202H ;CHAR STORAGE 
00200 RCVBYT EQU 16872 ;RCV LOCATION RS232 
00210 CURSOR EQU 143 ;CURSOR CHARACTER 
00220 CURLOC EQU 4020H ;CURSOR ADDRESS 
00230 ; * * * * * * * * ** BUFFER CONSTANTS * * * * * * * * ** 
00240 PRCHAR EQU 003BH ;LINE PRINTER ROUTINE 
00250 BUFLAG EQU 5201H ;BUFFER FLAG 
00260 BUFPTR EQU 5203H ;BUFFER POINTER 
00270 BUFNUM EQU 5205H ;BUFFER COUNT 
00280 BUFBEG EQU 5800H ;FIRST BUFFER LOC 
00290 ; * * * * * * * * ** DISK CONSTANTS * * * * * * * * ** 
00300 XMTBYT EQU 41FOH ;RSTX BUFFER 
00310 DOS EQU 402DH ;TRSDOS 
00320 DCB EQU 5207H ;DCB FOR A DISK FILE 
00330 ERNL EQU 5213H ;LSB OF ERN 
00340 ERNM EQU 5214H ;MSB OF ERN 
00350 EOF EQU 520FH ;# BYTES IN. LAST RECORD 
00360 CTRD EQU 5239H ;RECORD COUNTER 
00370 BUFFER EQU 523BH ;1ST ADDR OF DISK BUFFER 
00380 READ EQU 4436H ;READ RECORD FROM DISK 
00390 CLOSE EQU 4428H ;CLOSE FILE 
00400 OPEN EQU 4424H ;OPEN FILE 
00410 INIT EQU 4420H ;OPENS NEW FILE 
00420 WRITE EQU 4439H ;WRITE RECORD TO DISK 
00430 TEMPST EQU 533BH ;TEMP STORAGE FOR SCREEN 
00440 LINE DEFM 'Enter Filename' ;PROMPT 
00450 ;****** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ** 
00460 CALL VDCLS ;CLS 
00470 XOR A ;ZERO A REGISTER 
00480 LD (16890),A ;NO WAIT CONDITION 
00490 LD A,255 ;SET UP RS232 
00500 LD (16889),A ; INITALIZZE RS232 
00510 CALL RSINIT ;INITALIZE RS232 
00520 XOR A ;ZERO A 
00530 LD (BUFLAG),A ;BUFFER CLOSED 
00540 LD (DUPLEX),A ;HALF DUPLEX 
00550 CALL BUFSET ;INITALIZE BUFFER 
00560 RCV CALL RSRCV ;CHECK RS232 RECEIVE 
00570 LD A,(RCVBYT) ;PUT CHAR IN A 
00580 JR Z,KEYBD ;IF NO CHAR, GO 
00590 CP 10 ;LINE FEED? 
00600 JR Z,RCV IF SO IGNORE IT 
00610 LD (CHAR),A ;SAVE CHAR 
00620 CALL VIDEO ;PRINT CHARACTER 
00630 LD A,(BUFLAG) ;BUFFER STATUS 
00640 CP 0 ;BUFFER CLOSED? 
00650 JR Z,KEYBD ;IF SO GO 
00660 CALL BUFPUT ;PUT CHAR IN BUFFER 
00670 KEYBD CALL KBCHAR ;CHECK KEYBOARD 
00680 JR Z,RCV ;GO CHECK RS232 IF NO CHAR 
00690 LD (CHAR),A ;SAVE CHAR 
00700 CP 2 ;TURN BUFFER ON? 
00710 JP Z,BUFON ;IF SO, GO DO IT 
00720 CP 15 ;TURN BUFFER OFF? 
00730 JP Z,BUFOFF ;IF SO, GO DO IT 

00740 CP 5 ;ERASE BUFFER? 
00750 JP Z,BUFER ;IF SO, GO DO IT 
00760 CP 16 ;PRINT BUFFER? 
00770 JP Z,BUFPR ;IF SO, GO DO IT 
00780 CP 1 ;BREAK KEY? 
00790 JP Z,DOS ;IF SO, RETURN TO DOS 
00800 CP 18 ;CTRL /R 
00810 JR NZ,SETI ;IF NOT, GO 
00820 PUSH AF ;SAVE A 

Listing 1 continued on page 460 
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source entry (or stand alone ) 

DEALER INQUIRIES INVITED 
MONEY BACK GUARANTEE 

COUGAR MOUNTAIN SOFTWARE 
10 S. Utah Box 6886 

Boise, Idaho 83707 
208. 344.2540 

TM: I. a 2. Digital Research; 3. Software 2000: 
4. TekVideo. 
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SCORE HIGHER ON THE SAT USING 

THIS 5 1/4 INCH DISKETTE ON THE 

APPLE COMPUTER. DRILLS ON MATH, 

READING, GRAMMAR, STANDARD WRITTEN 

ENGLISH, ANTONYMS, AND ANALOGY. 

EXPLAINS RIGHT AND WRONG ANSWERS. 

SAT S33.95 

HIGH SCHOOL ENTRANCE EXAMS $25.00 

DELIVERY IN 3 -5 DAYS. 

SEND MONEY ORDER TO OR CALL : 

FINER PROGRAMMING SERVICE 

7310 PARKDALE AVENUE 

CINCINNATI, OHIO 45237 

(513) 761 -0380 

Circle 483 on Inquiry card. 

Like -new 
products 

For free catalog. 

phone toll -free (800) 225 -1008 
In Massachusetts (6171 938 -0900 

Genstar REI Sales Company 
6307 De`, .le J Woodland Hills CA 91367 

Circle 464 on Inquiry card. 

the fifth generation 
micro PROLOG language for micros 

,.PROLOG is an interactive version of PROLOG current!, 
available for CP /M 2.n ZBO's. 

PROLOG is the Artificial Inselli{ence language chosen by 

Japan as the core language for their Fifth Generation Cone 
puters. 

PROLOG grew out of Al research in computational logic 
PROLOG means PROgramming in LOCK. 

A PROLOG program comprises a set of facts and rules. n 

undies: 
relational data and relational Queries, 
recursive list processing, 

pattern directed idle based programming, within a single 
framework of logic programming. 

Current pplications: Expert Systems, Natural Language 
Understanding, Intelligent Data gases. 

Distribution Formats 
5 North Star. Zenith 289. IBM PC (with 180 card) 

Apple 11 1280 card, lower case reod), Osborne 
55,150 IBM 3700 

Need more info? 
Sample the 
language with the 
160 page Primer. 
Price can be set 
against software. 

L 

Prices 
Software (with $275 
Manual & Primer) 
Primer $15 
Prices include air P&P 

LOGIC PROGRAMMING ASSOCIATES Ltd. 
10 RURTWOOD CLOSE, 
LONDON SWIR, ENGLAND 

CP7M TM Di ital Research Inc., Zg0 TM Zilog Corporation, 
micro -PROLOG a e- PROLOG TM LPA Ltd 

Circle 465 on inquiry card. 

Listing I continued: 

100830 
00840 SET1 
00850 
00860 
100870 
00880 SETZ 
100890 
00900 
00910 
100920 
100930 
00940 
00950 
00960 
00970 
00980 
00990 
01000 SET 
01010 
101020 
101030 
101040 
01050 
01060 XMT 
01070 
01080 
01090 
01100 
01110 
01120 
01130 
01140 
01150 
01160 CURS2 
01170 
01180 
01190 
01200 CURS 
01210 
01220 
01230 
01240 
01250 
01260 
01270 
01280 
01290 
01300 
01310 
01320 
01330 
01340 
01350 
01360 
01370 
01380 
01390 
01400 
01410 LOP1 
01420 PTLOOP 
01430 
01440 
01450 
01460 
01470 
01480 
01490 
!01500 LOP 
101510 
01520 
1530 

101540 
01550 
101560 
01570 
101580 
101590 
p1600 
1610 
1620 

01630 
1640 

01650 
101660 
01670 
1680 
1690 

¡01700 

JP 
CP 
JR 
PUSH 
JP 
CP 
JP 
CP 
JP 
CP 
JP 
CP 
JR 
LD 
XOR 
LD 
JP 
CP 
JR 
LD 
CP 

DISKRD 
6 
NZ,SET2 
AF 
DISKRD 
7 

Z,BUFXMT 
10 
Z,PAU2 
23 
Z,DISKSV 
4 

NZ,SET 
A,(DUPLEX) 
1 

(DUPLEX),A 
RCV 
13 
Z,XMT 
A,(DUPLEX) 
0 

JR NZ,XMT 
CALL VIDEO 
LD 
CALL 
JP 

VIDEO LD 
PUSH 
CP 
JR 
CP 8 
JR 
LD 
LD 
LD 
LD 
CALL 
LD 
LD 
LD 
LD 
POP 
RET 

; * * * * * * * * ** BUFON - 
BUFON LD A,1 

LD (BUFLAG),A ;BUFFER OPEN 
JP RCV ;GO BACK 

; * * * * * * * * ** BUFOFF -- TURNS BUFFER OFF * * * * ** * * ** 
BUFOFF XOR A 

LD (BUFLAG),A :BUFFER CL.IISEI.I 

JP RCV ;GO BACK 
* * ** BUFPR - DUMPS FROM BUFFER TO PRINTER * * *d* * * ** 
LD HL, (BUFNUM) ;NUMBER OF CHARS IN LSI)FF 

LD A,N :GET MS COUNT 
OR L :MERGE LS 
JR NZ,LOP1 ;BUFFER EMPTY. GO BACK 

- A,(CHAR) 
RSTX 
RCV 

VIDEO - PRINTS 
A,(CHAR) 
HL 
13 

Z,CURS2 

NZ,CURS 
HL,(CURLOC) 
A,32 
(HL),32 
A,(CHAR) 
VDCHAR 
HL,(CURLOC) 
A,CURSOR 
(HL),A 
A,(CHAR) 
HL 

;GO READ FILE 
;CTRL /F ? 

;IF NOT, GO 
;SAVE A 
;GO READ FILE AND SEND 
;CTRL /G ? 

;GO XMT BUFFER TO COMPUTER 
;CTRL /J ? 

;IF SO, CONTINUE SENDING 
;CTRL /W ? 

;WRITE BUFFER TO DISK 
;CTRL /D ? 

;IF NOT, GO 
;GET DUPLEX FLAG 
;TOGGLE FLAG 
;SAVE FLAG 
;GO BACK 
;CARRIAGE RETURN ? 

;IF SO, SEND IT 

;DUPLEX FLAG 
;HALF DUPLEX? 
;IF FULL DUPLES, DON'T PRINT 

;RESTORE CHAR TO A 
;XMT CHARACTER 
;START OVER 

CHAR ON VIDEO * * * * * * * * ** 
;GET CHAR 
;SAVE HL 
;CARRIAGE RETURN 
;IF SO, GO 
;BACKSPACE ? 

;IF NOT, GO 
;CURSOR LOCATION 
;BLANK 
;BLANKS PREVIOUS CURSOR 
;RESTORE CHAR TO A 
;PRINT CHAR 
;GET CURSOR LOCATION 
;CURSOR CHAR 
;PRINT CURSOR 
;RESTORE CHAR TO A 
;RESTORE HL 

TURNS BUFFER ON * * * * * * * * * *- 

;***** 
BUFPR 

JP 
LD 
LD 
PUSH 
CALL 
CALL 
POP 
CP 
JR 
JP 
INC 
DE C 
LD 
OR 
J R 

RCV 
DE,BUFBEG 
A, (DE) 
DE 
PRCHAR 
KBCHAR 
DE 
3 
NZ, LI)P 
RCV 
DE 
HL 
A,H 
L 
NZ,PTLOOP 

JP RCV 
BUFER - ERASES 

BUFSET 
RCV 
HL,O 
(BUFNUM),HL 
HL,BUFBEG 
(BUFPTR),HL 

;********** 
BUFER CALL 

JP 
BUFSET LD 

LD 
LD 
LD 

;FIRST BUFFER CHAR 
;CHAR TO PRINT 

;PRINT IT 
;CHECK KEYBOARD 

;CNTFL!C" 

;STOP PRINT, Gil BACK 
;PT TO NEXT CHAP 
;NUMBER OF CHAPS REMAINING 
;GET MS WONT 
;MERGE LS COUNT 
;GO IF COUNT NOT LrRI: 

;DONE 
BUFFER * * * * * * *+r *a 

;ERASES BUFFER 
;DONE 

;NUMBER OF CHAPS SET TO 0 

;INITIALIZE E'tJFF POINTER 
RET 

; * * * * * * * * ** BUFPUT - PUTS CHAR INTO BUFFER * * * * * * * * ** 
BUFPUT LD HL,(BUFPTR) ;NEXT POSITION 

LD A,(CHAR) ;GET CHAR 
LD (HL),A ;PUT CHAR IN BUFFER 
INC HL ;INC BUFPTR 
LD ( BUFPTR),HL ;STORE IT 

LD HL,(BUFNUM) ;OLD NUMBER OF CHARS 
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Listing I continued: 
01710 
01720 
01730 
01740 
01750 
01760 
01770 
01780 
01790 

INC 
LD 
RET 

: * * * * * * * * ** 
DISKRD CALL 

LD 
LD 
LD 
CALL 

HL 
( BUFNUM),HL 

DISKRD -READ A FILE 
FILNAM 
B4O 
DE,DCB 
HL,BUFFER 
OPEN 

:ADD t 

;STORE IT 

FROM DISK * * * * * * * * ** 
;SETS UP DCB 
;LRL SET TO 256 
;1ST ADDR OF DCB 
;1ST ADDR OF DISK BUFFER 
;OPENS SPECIFIED FILE 

01800 CALL RESTOR ;RESTORE SCREEN 
01810 LD A,(ERNM) ;MSB OF ERN 
01820 LD H,A ;MSB OF ERN IN H 
01830 LD A,(ERNL) ;LSB OF ERN 
01840 LD L,A ;LSB OF ERN IN 
01850 LD (CTRD),HL ;# OF RECORDS TO READ 
01860 DEC A ;LSB--1 OF ERN 
01870 OR H ;ERN = 1 ? 

01880 JR Z,RDRC3 ;IF SO, GO 
01890 RDRC LD DE,DCB ;GETTING READY TO READ 
01900 CALL READ ;MOVE RECORD TO DBUFF 
01910 LD HL,BUFFER ;1ST DBUFFER ADDR 
01920 LD DE,(BUFPTR) ;DESTINATION 
01930 LD BC,100H ;256 BYTES TO MOVE 
01940 POP AF ;RESTORE A 
01950 CP 6 ;CTRL/ F? 
01960 PUSH AF ;SAVE A 

01970 JR NZ,LDBUF ;MOVE BYTES TO BUFFER 
01980 CALL FAST ;SEND TO COMPUTER 
01990 JR GETMR ;CONTINUE 
02000 LDBUF LDIR ;MOVE BYTES TO BUFFER 
02010 LD (BUFPTR),DE ;SAVE NEW BUFFER POINTER 
02020 LD HL,(BUFNUM) ;NEED TO UPDATE BUFNUM 
02030 INC H ;ADD 256 TO HL 
02040 LD (BUFNUM),HL ;SAVE # CHAR 
02050 GETMR LD HL,(CTRD) ;PREVIOUS # RECORDS 
02060 DEC HL ;CURRENT # RECORDS 
02070 LD (CTRD),HL ;SAVE IT 
02080 DEC HL ;CHECK IF (CTRD) IS 1 

02090 LD A,L ;LS8 
02100 OR H ;MERGE MSB 
02110 JR NZ,RDRC ;IF (CTRD): >1, READ NEXT RECORD 
02120 RDRC3 LD DE,DCB ;1 RECORD LEFT 
02130 CALL READ ;PUT IT IN DBUFFER 
02140 LD A,(EOF) ;EOF OF LAST RECORD 
02150 CP 0 ;FULL 256 BYTES ? 

02160 JR NZ,RDRC1 ;IF NOT, GO 
02170 LD DE,(BUFPTR) ; DISTINATION 
02180 LD HL, BUFFER ;SOURCE 
02190 LD BC,100H ;# OF BYTES TO MOVE 
02200 POP AF ;RESTORE A 
02210 CP 6 ;CTRL /F ? 

0'2220 PUSH AF ;SAVE A 
02230 JR NZ,LDBUF1 ;PUT INTO BUFF 
02240 CALL FAST ;SEND TO COMPUTER 
02250 JR RDRC2 ;DONE 
02260 LDBUFI LDIR ;MOVE 'EM 
02270 LD (BUFPTR),DE ;SAVE BUFFER POINTER 
02280 LD HL,(BUFNUM) ;UP DATE BUFNUM 
02290 INC H ;ADD 256 TO HL 
02300 LD (BUFNUM),HL ;SAVE * OF CHAR IN BUFFER 
02310 JR RDRC2 ;FINISHED READING FILE 
D2320 RDRC1 LD A,(EOF) ;# BYTES TO MOVE 
02330 LD C,A 
02340 ;# BYTES TO MOVE IN BC 
02350 PO P ÁF ;GET A 
02360 CP 6 ;CTRL /F? 
02370 PUSH AF ;SAVE A 
02380 JR Z,RD ;IF CTRL /F GO 
02390 LD HL,(BUFNUM) ;PREVIOUS # IN BUFF 
02400 ADD HL,BC ;UPDATE IT 
02410 LD (BUFNUM),HL ;SAVE BUFNUM 
02420 LD DE,(BUFPTR) ;DESTINATION 
02430 RD LD HL,BUFFER ;SOURCE 
02440 POP AF ;RESTORE A 
02450 CP 6 ;CTRL /F ? 

02460 PUSH AF ;SAVE A 
02470 JR NZ,LDBUF2 ;PUT INTO BUFF 
02480 CALL FAST ;SEND TO COMPUTER 
02490 JR RDRC2 ;DONE 
02500 LDBUF2 LDIR ;MOVE BYTES INTO BUFF 
02510 LD (BUFPTR),DE ;SAVE NEW BUFF POINTER 
02520 RDRC2 LD DE,DCB ;READY TO CLOSE FILE 
02530 CALL CLOSE ;CLOSE IT 

02540 JP RCV ;FINISHED, GO BACIO 
02550 ; * * * * * * * * ** BUFXMT - DUMPS FROM BUFFER TO COMPUTER ****** 

- 

02560 BUFXMT LD BC,(BUFNUM) ;# CHAR IN BUFFER 
02570 LD A,B ;MSB 
02580 OR C ;MERGE LSB 

Listing 1 continued on page 462 

MEMOREX 
Flexible Discs 

BEST PRICES 
IN THE U.S. 

Call for our special dealer 
program. C.O.D.'s accepted 
TOLL FREE (800) 652 -8168 
In California (213) 901 -8881 

EXCHANGE 
U S EXCHANGE 
14831 Bessemer St. 
Van Nuys. CA 91 41 1 -2773 

Circle 486 on Inquiry card. 

ATR8000: THE DOUBLE DENSITY 

1 
DISK INTERFACE FOR 

ATARI' 

800/400 

16K RAM 
upgradable 
to 64K. 
With OSA. 

Version 4 is double density. 
Runs standard 51/4" or 8" drives. 

A Z80 4 MHz controller. 
A serial and a parallel port. 
Software compatible with existing 
ATARI software. 
Is CP /M compatible (with 64K). 

ATR8000 $499.95 
OSA. Version 4 $ 49 95 
51" drive $399.95 
64K Upgrade -Call- 

SOFTWARE PUBLISHERS, INC. 
2500 E. Randol Mill Rd., Suite 125 

Arlington, TX 76011 (817) 469 -1181 

Circle 487 on Inquiry card. 

146(W SC-01 A 
SPEECH SYNTHESIZER 

$50 Each 

Order in Ones or Thousands 
The SC -01A Speech Synthesizer is a completely sell - 
contained sold state device This single chip phoneti- 
cally synthesizes continuous speech of unlimited 
vocabulary. 

The SC -01A contains 64 different phonemes which 
are accessed by a 6 -bit code Computer interfaces 
and text -to- speech algorithms also available for prod- 
uct development. 

Call 1-800-645-3479, in N.Y. 1-516-374-6793 
MICROMINT INC 
91i M8dway 
Woodmere. N Y 11598 

410 = 
Call for 
quantity pricing 
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IBM PC Software 
SOFTSP001."1- printer spooler 
Creates true foreground /background operation 
'Buffer sizes user modifiable 11 -12811 
'Program execution no longer linked to printer speed. 

$49.95 (includes disk & doc) 

KFYSWAPttml- typing utility 
Transforms the PC's keyboard into a standard type- 
writer keyboard 

'Poorly positioned keys are relocated and replaced 
Optional audible feedback on "toggle" keys 

' Increases "touch typist" efficiency 
569.95 (includes disk, stick-on labels & doc) 

BOTH PROGRAMS 
Work with an %tgrogram that 

Ìtmns 
under DOS 

amp 
(EASYWRITER , VISICALC , WORDSTAR 
etc.) 

' Ideal for Business or Software development 

PROCRYPTItm1- software protection program 
' Encrypts, serializes, and copy protects your programs - 

Call for price! 

SOFTSPOOL 6 KEYSWAP for $99.95 

FOR ORDERS OR INFO CALL- (617) 662 -0856 

OR SEND CHECK TO: 
Rickerdata NC 6 VISA 

P.O. Box 288 accepted 
Burlington, MA 01803 Add 52.50 56H 

Irons R. conditions may change w/o notice 

Circle 370 on Inquiry card. 

MEMOREX 
FLEXIBLE DISCS 

WE WILL NOT BE UNDER- 
SOLDfl Call Free (800)235-4137 
for prices and information Dealer 
inquines invited and C.O.D's 
accepted. 

4X°114 

PACIFIC 
EXCHANGES 
100 Foothill Blvd. 

San Luis Obispo. CA 
93401. In Cal call I 

: > (800)592.5935 or 
805)543-1037 

Circle 318 on Inquiry card. 

DISKETTES 
3M Scotch BRAND 

AT SUPER LOW PRICES 
WE WILL SHIP YOUR 

ORDER WITHIN 24 HOURS 
AND WE PAY THE 

SHIPPING CHARGES 

meCOD ACCEPTED 

DEALER INQUIRIES INVITED 

CALL TOLL FREE 
800 922 -8193 

. 
IN CALIFORNIA 

800 468 -1068 

Toreo Burin... Farr. 
Computer Supplies 
Post Office Boo 605 
Newbury Parr. CA 91320 

Circle 402 on inquiry card. 

Listing I continued: 

111590 

02600 
02610 
02620 
0t2630 
0::640 

112650 
02660 

XMTLP 

JP 
LD 
LD 
LD 
CP 
JR 
CP 
JR 

Z,RCV 
HL,BUFBEG 
A,(HL) 
(CHAR),A 
0 
Z,TEMP3 
141 
NZ,OK1 

;BUFFER EMPTY, GO BACK 
;1ST BUFFER ADDR 
;CHAR TO BE SENT 
;SAVE THE CHAR 
;ASCII 0 ? 

;IF SO, SKIE' IT 
;GRAPHIC CR 
;IF NOT IGNORE 

02670 LD A,13 ;CHANGE TO CR 
02680 OK1 LD (CHAR),A ;SAVE CHAR 
¢12690 LD (XMTBYT),A ;PUT CHAR IN )(Mt BUF 
02700 SENDIT CALL RSTX ;SEND IT 

02710 JR Z,SENDIT ;WAIT UNTIL SENT 
02720 CP 13 ;CARRIAGE RETURN? 
02730 JR Z,TEMP3 ;IF SO, GO 
02740 LD A,(DUPLEX) ;DUPLEX FLAG 
02750 CP 0 ;HALF DUPLEX ? 

02760 JR NZ.TEMP ;IF FULL DUP, GO RCV 
02770 CALL VIDEO 
02780 JR TEMP3 :SKIP RCV 
02790 TEMP CALL RSRCV ;CHECK RS 232 RCV 
02800 LD As(RCVBYT) 
02810 CP 0 ;ANYTHING THERE' 
02820 JR Z,TEMP ;IF NOT, LOOK AGAIN 
02830 LD (CHAR),A ;SAVE CHAR 
02840 CALL VIDEO 1 ;PRINT CHAR 
02850 TEMP3 DEC BC ;DECREASE BUFF COUNT 
02860 LD A,B ; TEST FOR 0 COUNT 
02870 OR C 

02880 JP Z,RCV ;ALL DONE, GO BACK 
02890 INC HL ;INCREASE CHAR LOCATION 
02900 LD A,(CHAR) ;GET CHAR 
02910 CP 13 ;CARRIAGE RETURN 7 

02920 JR NZ,XMTLP ;IF NOT, GO GET NEXT CHAR 
02930 LD A,(HL) ;NEXT CHAR IN BUFF 
02940 CP 0 ;IS IT A 0 7 

02950 JR NZ,PAUSE :IF NOT, GO PAUSE 
02960 LD A,C ;TEST IF LAST CHAR 
02970 DEC A 
02980 OR B 
02990 JP Z,RCV ;LAST CHAR 0, SCI DONE 
03000 PAUSE CALL RSRCV ;CHECK FOR INCOMING CHARS 
03010 LD A,(RCVBYT) ;GET CHAR 
03020 CP 0 ;ANYTHING THERE ? 

03030 JR Z,PAU1 ;IF NOT, GO CHECK KEYBOARD 
03040 CP 10 ;LINE FEED ? 

03050 JR Z,PAUSE ;IF SO, IGNORE IT 
03060 LD (CHARI'A ;SAVE CHAR 
03070 . CALL VIDEO ;PRINT RECEIVED CHAR 
03080 JR PAUSE ;GO CHECK RS232 RCV 
03090 PAU1 CALL KBCHAR ;CHECK KEYBOARD 
03100 CP 0 ;ANYTHING THERE ? 

03110 JR Z,PAUSE ;IF NOT, GO CHECK RS RCV 
03120 CP' 3 ;CTRL /C ? 

03130 JP NZ,XMTLP IGO SEND MORE CHARS 
03140 TEMP2 PUSH HL ;SAVE CURRENT BUFF LOC 
03150 PUSH BC ;SAVE BUFF COUNT 
03160 JP RCV ;GO TO RCV 
03170 PAU2 POP BC ;BACK FROM RCV 
03180 POP HL 
03190 BACK JR XMTLP ;GO SEND MORE CHARS 
03200 ;********** DISKSV - DUMP BUFFER TO DISK * * *+f * * * * ** 
03210 DISKSV LD BC,(BUFNUM > ;# CHARS IN BUFFER 
03220 LD A,C ;LSB 
03230 OR B ;MERGE MSS 
03240 JP Z,RCV ;BUFFER EMPTY 
03250 CALL FILNAM ;SETS UP DCB 
03260 LD HL,BUFFER ;DBUFF ADDRESS 
03270 LD DE,.DCB :DCB ADRRFRR 
03280 LD 8,0 ;LRL SET f0 256 
03290 CALL INIT ;OPENS FILE 
03300 LD HL,(BUFNUM ;# CHARS TO WRITE 
03310 LD A,L Fi lF 

03320 LD (EOF)A ;SAVE Ir 

0:3330 CP 0 i LOF := 0? 
03340 JR 7.OK ;(CTND) IS OK 

03350 LD A,H :MUST INCREMENT (CTRD) 

03360 INC A ;A (:ONrA1NS # RECORDS 
03370 OK LD (CTRD),A ;# RECORDS TO WRITE 
03330 . LD (ERNL),A ;LSB ERN 
03390 XOR A ;ZERO A 
03400 LD (ERNM),A ;MSB ERN 
03410 LD HL,BUFBEG ;SOURCE 
03420 WDISK LD BC,256 :11 BYTES TO MOVE 
03430 LD DE,BUFFER ;DESTINATION 
.2:)3440 LDIR ;MOVE 256 BYTES TO DBUFF 
03450 LD DE,DCE ;DCB ADDRESS 
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Listing 1 continued: 

03460 
03470 
03480 
03490 
03500 
03510 
03520 
03530 

CALL 
LD 
DEC 
LD 
OR 
JR 
LD 
JR 

WRLÏE. 

BC,(CTRD) 
BC 
A,B 
C 

Z,FINWRT 
(CTRD),BC 
WDISK 

;WRITE TO DISK 
;RECORD COUNT 
;# RECORDS LEFT 
;MSB 
;MERGE LSD 
;IF DONE, GO CLOSE 
;SAVE RECORD COUNT 

03540 FINWRT LD DE,DCB ;DC8 ADDRESS 
03550 CALL CLOSE ;CLOSE FILE 
03560 CALL RESTC>R RESTORE SCREEN 
03570 JP RCV ;DONE 
03580 ;********** FILNAM - SETS UP FILENAME: ****4.e-*** 
03590 FILNAM LD HL,I6256 ;SOURCE 
03600 LD BC,128 ;# SCREEN BYTES TO SAVE 
03610 LD DE,TEMPST ;DESTINATION 
03620 LDIR ;SAVE LAST 2 LINES 
03630 LD A, 64 
03640 LD IX,16256 ;1ST ADDR OF 15TH LINE 
03650 LINE1 LD (IX+@),CURSOR ;DRAW LINE 
03660 
03670 ÌÑC IXX+64),32 

;CLEARS LAST LINE 
;INC PRINT POSITIONS 

03680 DEC A ;DONE ? 

03690 JR NZ,LINE1 ;FINISH LINE 
03700 LD HL,LINE ;PRINT 'ENTER FILENAME' 
03710 LD 8,14 ;NUMBER OF CHARS TO PRINT 
03720 LD DE,16320 ;1ST PRINT LOCATION 
03730 MESS LD A,(HL) ;PUT CHAR IN A 
03740 LD (DE),A ;PRINT IT 
03750 INC HL ;INC MESSAGE POINTER 
03760 INC DE ;INC PRINT LOCATION 
03770 DEC B ;DEC COUNTER 
03780 JR NZ,MESS ;IF NOT DONE, GO BACK 
03790 START LD C,0 ;INITIAL CHAR COUNT 
03800 LD HL,16336 ;1ST CURSOR LOCATION 
03810 LD (HL),CURSOR ;PRINT CURSOR 
03820 START1 CALL KBCHAR ;CHECK KEYBOARD 
03830 CP 0 ;ANYTHING THERE ? 
03840 JR Z,STARTI ;IF NOT, CHECK AGAIN 
03850 LD (CHAR),A ;SAVE CHAR 
03860 CP 3 ;CTRL /C ? 

03870 JR NZ,CONT1 ;IF NOT, GO 
03880 CALL RESTOR ;RESTORE SCREEN 
03890 JP RCV ;ESCAPE BACK 
03900 CP 3 ;CNTRL /C ? 

03910 JR NZ,CONT1 ;IF NOT, GO 
03920 CALL RESTOR ;RESTORE SCREEN 
03930 JP RCV ;BACK TO MAIN ROUTINE 
03940 CONTI CP 8 ;BACK SPACE ? 

03950 JR NZ,CONT ;IF NOT, GO 
03960 LD A,C ;GET CHAR COUNT 
03970 CP 0 ;FIRST CHAR ? 

03980 JR Z,START ;IF SO, START OVER 
03990 DEC C ;DECREASE COUNT 
04000 LD A,32 ;BLANK 
04010 LD (HL),A ;BLANKS PREV CURSOR 
04020 DEC HL ;DEC CURSOR LOC 
04030 LD (HL) , CURSC>R ;PRINT CURSOR 
04040 JR STARTI ;GO BACK TO KEYBOARD 
'04050 CONT CP 13 ;CARRIAGE RETURN ? 

04060 JR Z,MOVE ;IF SO, GO 
@4070 LD A,C ;GET COUNT 
04080 CP 23 ;MAX FILENAME LEN 
04090 JR Z,START1 ;MUST HAVE CR, GO BACK 
04100 LD AT(CHAR) ;GET CHAR 
04110 LD (HL),A ;PRINT IT 
04120 INC HL ;INCREASE CURSOR LOC 
04130 LD (HL),CURSOR ;PRINT CURSOR 
04140 INC C ;INC COUNT 
04150 JR START1 ;GO CHECK KEYBOARD 
04160 MOVE LD A,32 ;BLANK 
04170 LD (HL)932 ;ERASE CURSOR 
04180 LD 8,0 ;CHAR COUNT IN BC 
04190 LD HL,16336 ;SOURCE 
04200 LD DE,DCB ;DESTINATION 
04210 LDIR ;MOVE FILENAME TO DCB 
04220 LD A,13 ;CARRIAGE RETURN 
04230 LD (DE),A ;CARRIAGE RETURN IN DCB 
04240 RET ;DONE 
04250 ; * * * * * * * * ** RESTOR - RESTORES LAST 2 LINES TO SCREEN * * * * * * * * ** 
04260 RESTOR LD BC,128 ;# OF CHARS 
04270 LD HL,TEMPST ;SOURCE 
04280 LD PE,16256 ;DESTINATION 
04290 LDIR ;RESTORES LAST 2 ROWS TO SCREEN 
04300 RET 
04310 ; * * * * * * * * ** FAST - SENDS CHARS TO THE COMPUTER * * * * * * * * ** 
04320 FAST LD A,(HL) ;CHAR TO SEND 
04330 CP 0 ;ASCII ZERO ? 

Listing I continued on page 464 

C1a1PS&DALE 
13 

THE INFLATION FIGHTERS! 

4116 250ns 8/89.50 100. 81.05 e.. 
4116 200ns 8/811.00 100. 81.18 e.. 
4116 150n, 81813.50 100. 81.40 ea. 
4116 120ns 8n 15.50 100. 81.65 e.. 
21141 300n, 8310.50 
2114L 200n, 81812.00 
4164 200ns 85.45 ea. 

4164 150ns 86.25 ea. 
6116 150ns 85.50 ea. 

6116 200ns 84.50 a. 

1791 Disk Controller 820.00 
1777 Disk Controller $17.50 
Z80A CPU 83.00 ea. 
8251A 84.00 ea. 
2716 -1 (SV)350ns 8/85.50 x.$6.25 a. 
2716 (OV)450ns $3.25 a. 

273213V1450ns $4.75 ea. 
2532 (SV)450ns $4.75 a. 

2764 SV 300cc 28 pin $12.00 a. 
2764 SV 24 pin CALL 
2564 SV CALL 

6087 CALL 
68000 CALL 

Allow up to 3 rks. for personal checks to clear. Please include 
',hone number. Prices subject to change without notice. Shipping L 
Handling la Chips $3.50, FOB Bellevue. WA for all else. Wash 
'rodents add 6.5% Saks Tas. 

CHIPS & DALE 
10655 B.E. 4th ML, Salte 400 
Bellevue. WA 98004 

1.206-451.9770 

Circle 74 on inquiry card. 
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Circle 130 on inquiry card. 

2708 

2732 

4116 

RAMS 
EPROMS 

2716 

2532 

4164 

2516 

2765 

6116 

Large quantity 74S/74LS 

HANDWELL CORP. 
(415) 962 -9265 

4962 El Camino Reai, #119 
Los Altos, CA 94022 

WHOLESALE - RETAIL 

Circle 190 on inquiry card. 
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Listing I continued: 

04340 
04350 
04360 
04370 

JR 
CP 
JR 
LD 

Z,GO3 
141 
NZ,G02 
A,13 

;IF SO, SKIP IT 
;GRAPHICS CHAR ? 

;IF NOT, SKIP 
;CARRIAGE RETURN 

04380 Gtr_. LD ( CHAR) , A ;SAVE CHAR 
04390 LD (XMTBYT),A ;PUT IN XMT BUF 
04400 í,.01 CALL RSTX ;TRY SENDING IT 
04410 JR Z 960 ;TRY AGAIN 
044.'0 CALL VIDEO ;PRINT CHAR 
044_:0 (r)3 INC HL ;POINT TO NEXT CHAR 
044441 DEC BC ;DEC COUNTER 
044',0 LD A,C ;LSB 
(14.1:'4) CP 0 ;DONE? 
044;0 JR NZ,FAST ;IF NOT, GO 
044:30 RET ;DONE 
044'+0 END 5400H 

Text continued from page 458: 

operator to determine the character- 
istics you need.) Refer to your Model 
III reference manual for an explana- 
tion of the RSINIT ROM (read -only 
memory) subroutine. 

After initialization is completed, 
the main program continues with line 
560, which checks the RS -232C port. 
If nothing has been received, the key- 
board is checked. If, however, a char- 
acter was received, it is displayed on 
the screen and then the keyboard is 

checked. If no character is received 
from the keyboard, the RS -232C port 
is checked again. If a character is 

entered from the keyboard, it is trans- 
mitted to the computer out the RS- 
232C port and the port is checked for 
received data. 

The VIDEO subroutine (line 1100) 
displays the character on the screen. 
Notice that there is no call to VIDEO 
following the keyboard check. This 
indicates the "full- duplex" mode - 
every character sent to the computer 
is echoed back so that a character 
entered from the keyboard is 

displayed on the screen after it is 

received from the computer. If the 
computer operates in the "half - 
duplex" mode there is no echo, and 
characters entered from the keyboard 
must be displayed on the screen 
before they are sent to the computer. 
The terminal program has both full - 
and half -duplex capability and is in- 
itially in the half -duplex mode. To 
switch to full -duplex, simply press 
Control -D. To return to half -duplex, 
press Control -D again (this key 
toggles the duplex mode). If, at first, 
you find that characters entered from 
the keyboard are displayed twice on 
the screen, then the computer is in the 
full -duplex mode; toggle the terminal 
program to full- duplex. Incidentally, 
lines are not restricted to the screen 
width of 64 characters. Lines are ter- 
minated by the ENTER key and may 
be longer than 64 characters (though 
they will wrap around on the screen). 

I decided to add a cursor, because 
it's hard to use the editor on the 
PDP -11/45 without one. The VIDEO 

subroutine to accomplish this is nec- 
essarily complex. If you don't want a 

cursor you can define the cursor 
character to be an ASCII 32 instead of 
a 143 in line 210, or you can simply 
eliminate all lines in VIDEO that are 
associated with the cursor (there 
won't be much left). 

When the PDP -11/45 receives a 

carriage return, it echoes back a car- 
riage return as well as a linefeed char- 
acter (ASCII 10). But the "linefeed - 
inhibit" feature keeps the video 
display from skipping a line. (If this 
feature causes problems with your 
printer, you can take it out.) The 
PDP -11/45 returns a linefeed even in 
the half -duplex mode, so a carriage 
return is not displayed following the 
keyboard scan in this mode. If you 
find that the computer you are using 
does not echo a carriage return, then 
you will want to delete the feature. 

Customized Versions 
There are three different versions 

of the terminal program. The first is 

for a Model III that has 16K or more 
bytes of RAM but no printer or disk 
drives. In this case you can modify 
the terminal program by deleting 
lines 230 -440, 530, 550, 630 -660, 
700 -950, and 1270 -4480 and then 
assembling what is left. This is the 
simplified terminal program that per- 
mits your Model III to communicate 
with the remote computer. 

Printer Option 
If you have a parallel printer, you'll 

want to use it to obtain program 
listings and hard copy of data output 

BTA MODEL 953B EPROM PROGRAMMER -$359 

BAY TECHNICAL ASSOCIATES, inc. 

H WY. 603, P O. BOX 387 
BAY ST. LOUIS. MISSISSIPPI 39520 

(601) 467-8231 

Programs 2508, 2758, 2516, 2716, 27C16, 2532, 2732, 2732A, 27C32, 2564, 
2764, 27C64, MCM68766, 27128. 
RS -232, 3 line serial interface, Xon /Xoff format, DB -25 I/O connector. 
No personality modules - software control EPROM selection. 
Extended diagnostics. 
LED warning indicates power applied to EPROM socket. 
Supports Intel, Motorola, and Intel 8086 data formats as well as HEX data 
dump. 
Automatic baud rate selection. 
Textool zero insertion force socket. 
Available CP /M software. 

Model 953A, programs most 24 pin EPROMS. Price - $269.00 
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INITIALIZE 
RS -232C 
INTERFACE 

CHECK 
RS -232C 
RECEIVE 

DISPLAY 
CHARACTER 
ON SCREEN 

NO 

CHECK 
KEYBOARD 

TRANSMIT 
CHARACTER 
OUT RS -232C 

NO 

Figure 1: Operation of the main section of 
the terminal program. The RS -232C 
board is controlled from the program. 

from the computer. In the interest of 
simplicity, I decided to avoid any 
kind of handshaking or sending 
"stall" or pause characters when using 
a printer. But rather than output 
characters to the line printer as they 

Key 

Break 
Control -D 
Control -B 
Control-0 
Control -E 

Control -P 
Control -G 
Control -R 
Control -W 
Control -J 

Control -F 

Function 

returns you to TRSDOS 
toggles duplex mode 
opens buffer 
turns buffer off 
erases buffer 
dumps buffer to line printer 
dumps buffer to computer a line at a time 
reads from disk and dumps into buffer 
writes to disk 
jumps back and continues sending to computer 
fast transfer from disk to computer 

Table 1: Control commands for the terminal program. 

are printed on the screen, I used the 
scheme that follows. 

If you press Control -B, every char- 
acter that appears on the screen there- 
after is put into a buffer in the Model 
III. (See table 1 for a list of all pro- 
gram commands.) When the output 
ceases from the computer, press Con - 
trol-P and everything that is in the 
buffer will be sent to the printer. If 
you want to stop printing before the 
entire contents of the buffer are 
printed, you can press Control -C to 
return to the terminal program. Con - 
trol-C is used as an "escape" through- 
out the program. 

Two other keys control the buffer. 
Control -O turns it off (i.e., closes off 
the buffer to character insertion). In 
addition, Control -E erases the buffer. 
(A listing of all control keys appears 
in table 1.) 

The only disadvantage to using a 

buffer this way is that it has a limited 

amount of space, so you may run out 
of RAM. I haven't found this to be a 
problem, though, even when the buf- 
fer is used for some disk operations as 
well. The assembled version of the 
terminal program occupies less than 
1K bytes of RAM, which leaves at 
least 15K bytes of RAM for the buffer 
on a 16K -byte Model III. 

The second version of the terminal 
program is for a Model III that has 
16K or more bytes of RAM, a parallel 
printer, and no disk drives, as 
described above. Only the following 
lines should be deleted from the pro- 
gram in listing 1: 290 -440, 780 -940, 

and 1740 -4480. In addition, the pro- 
gram should be moved down in mem- 
ory as much as possible to maximize 
the size of the buffer. Make the 
changes in these addresses as listed in 
table 2. This version of the terminal 
program might be called the simpli- 
fied program with printer capability. 

INCOMM AUTO DIAL 
300/1200 
$630.00 

INCOMM M-1200 (21 2A) 
$475.00 

=::: 111111 

INCOMM 300/1200 
(A212A) 
3575.00 

WHY PAY MORE FOR OLD TECHNOLOGY 
IF OUR NEW LOW PRICED MICROPROCESSOR 

DESIGNED MODEMS CAN SATISFY YOUR NEEDS? 

INCOMM MODEMS 
2 YEAR WARRANTY! 

DEALER INQUIRIES INVITED! 
Please call today with your order. 

Bank Cards are accepted. 

OUR MODEM PRODUCT LINE CONSISTS OF 300 bps 
ACOUSTIC COUPLER 300 bps DIRECT CONNECT. 
1200 bps DIRECT CONNECT. 300/1200 bps DIRECT 
CONNECT, SINGLE AUTOMATIC DIAL 300/1200 
MULTIPLE DIAL 300/1200. THEY ARE ALL BELL 
COMPATIBLE AND FCC REGISTERED MODEMS. 
ACCESSORIES IN OUR PRODUCT LINE CONSIST 
OF TELEPHONE SETS, A/B /C SWITCHES. CABLES 
AND ACCESSORIES. WITH MORE TO COME, 

Corporate Office: 
INCOMM 
115 N. Wolf Road 
Wheeling, Illinois 60090 
Sales: 312-459-8881 
Service: 312-459-8874 
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Line Number 

100 ORG 42F2H 
120 DUPLEX EQU 42E9H 
190 CHAR EQU 42EBH 
250 BUFLAG EQU 42EAH 
260 BUFPTR EQU 42ECH 
270 BUFNUM EQU 42EEH 
280 BUFBEG EQU 45AEH 
4490 END 42F2H 

Table 2: Memory address changes required for the printer option. Make these 
changes to the program in listing I to maximize the amount of memory in the buffer. 

Disk Drive Option 
The third version of the program 

uses a Model III that has one or more 
disk drives, 32K or more bytes of 
RAM, and a parallel printer. This 
version is identical to the program in 
listing 1 and has two disk operations: 
(1) sending data from disk to the com- 
puter and (2) saving data received 
from the computer on disk. 

The first operation employs two 
different methods to transfer data 

from a disk to the computer. The first 
method is a line -by -line transfer and 
the second is a continuous transfer. A 
line -by -line transfer is desirable 
because I access a PDP- 11/45, which, 
in the immediate mode, has an im- 
mediate diagnostic for BASIC. In 
other words, if a BASIC program line 
with a syntax error is entered, for ex- 
ample, the computer will 
mediately and return 
message. It's useful to be 

respond im- 
an error 

able to cor- 

7:-=: =-CP/M - - --- . 
VALENTINE DAY SPECIAL 11 

IBM -PC SPECIALS 

AST EXPANSION MEW 641( $269 128K...S369 I92K ... 5499 256K 
S5b9. SEATTLE RAM. with SERIAL 64K._$349 I28K...S429. 
192K. 5499 256K ...559c PFRSYST SPECTRUM BOARDS and 
INSTA DRIVE ('.ALL FOR PRICES AUTOMATED BUSINESS 
MACHINES (ABM) Expandable MEMORY BOARDS Start at 64K 
5319 each additional 64K add S955 
XEDEX BABY BLUE CARD ICP,]M compatible) $499 
NEC 3550 {IBM -PC Compatible) $1979 
SOFTWARE: 
dBASE II $479 SPELLBINDER $2249 
VISICALC (256K1 $195 SUPERCALC $189 

PEACHTREE PEACHPAK only $335 

CI'/A1 SPECIALS. 

COMPLETE SYSTEM READY TO GO-2DS DD Dnves TELETEK 
mother hoard 64K CP /M 5 ..... $1975_, 8 52349 TELEV IDEO 
and ADDS Terminals available. 

.... 
NEW C- 10SP_$1698 

SCION MICROANGELO with SCREENPAK II MA512...1775 
MA520....$999.ZENITH All In one Z- 120....53295 SANYO MBC- 
3000... 54795 NORTHSTAR Advantage 64K S25'95,TELEVIDEO 
TS- 802....$2545. We carry COMPUPRO'BOARUS and COMPUTERS 
SOFTWARE: We carry all major brands call for Our low pnces. 
DIGITAL RESEARCH: MAC....S88. SIt....596 P/1. 1 -80 5429. 
MICROSOFT: BASIC 80....5249 BASIC COP?PILER....S299,FORT- 
RAN 80....5359. MICROPRO ...SUPERSOFT...ASHTON -TATE 

APPLE SPECIALS: 

MICROSOFT PREMIUM PAK....5479 MICRO -SCI disk dnve....5299 
Controller.... $94. We carry all SOFTWARE and GAMES for APPLE 

EPSON MX80FT 111....5509 MX100 III....5689 CITOH Prownter 
$499, LETTER QUALITY PRINTERS ALSO AVAILABLE....CALL 

SPECIAL DEPARTMENT FOR UNIVERSITIES, WE ACCEPT PO's. 
ALL PRICES ARE SUBJECT TO CHANGE...PLEASE CALL FIRST 

L 

Sute 186 25422 Trobuco Rd.. f105 El Toro. CR 92630 
(714) 768-8114 

e/1. I. rAlt..N t..4.11..t of Digital 
Apple I. ,..141...0 .t .ryl eM.t... 
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rect a line immediately after the error 
message is displayed. 

The line -by -line transfer makes use 
of the buffer. When you enter Con - 
trol-R from the keyboard, a window 
opens up on the screen. You are then 
asked to enter the name of the disk 
file you want loaded into the buffer. 
The file is then dumped into the buf- 
fer and the screen is restored to its 
previous configuration. If the buffer 
already has data in it, the disk file is 

added to it. You can erase the buffer 
first with a Control -E. You can also 
close the buffer with a Control -O so 
that other characters are not put into 
it. If you enter Control -C as one of 
the filename characters, the screen is 

restored and execution jumps back to 
the main program. 

Pressing a Control -G sends the 
data in the buffer to the computer. It 
is sent one line at a time; the opera- 
tion pauses after a carriage return is 

encountered. This gives the computer 
a chance to respond. To send the next 
line, just press any key (except 
Control -C). 

To escape from this "send" mode, 
enter Control -C, which returns you 
to the main section of the program. If 
the computer sends an error message 
after you have sent a line, you can 
correct the line before continuing on 
to the next one. Enter the corrected 
line and then press Control -J, and the 
Model III will continue sending where 
it left off. This way, you can send and 
edit a relatively large program in just 
a few minutes. The bother of having 
to send a character after each line is 

offset by the convenience of being 
able to edit a line immediately after it 

has been sent to the computer. 
In the unlikely event that you have 

a program whose size exceeds the buf- 
fer, simply save it on disk in seg- 
ments. Then successively load each 
part, send it to the computer, erase 
the buffer, load the next part, send it 

to the computer, and so on. This way 
you can save a program of any size. 

The second transfer operation, 
continuous send, is similar but even 
easier. When you press Control -F, 
you will be asked to enter a filename 
just as before. The contents of that 
file will be sent without pauses to the 
computer. The characters will be dis- 
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played on the screen as they are sent. 
These characters are not put into the 
buffer, so there is no limit to the size 
of the program you send. The com- 
puter must be able to accept these 
characters as they are sent. If for 
some reason it is not ready, perhaps 
because of heavy use, some char- 
acters may be lost. Continuous send 
eliminates the need for handshaking 
or the use of stall or pause characters. 
There is no escape from the transfer 
operation; you must wait until the en- 
tire file has been sent. 

The other disk operation, saving 
data sent from the computer, is easy 
as well. First put the incoming data 
into the buffer just as though you 
were going to output it to the printer. 
When the output has ceased, close the 
buffer with a Control -O so that no 
extraneous data is put into the buffer. 
Then enter a Control -W. You will be 
asked to enter a filename, after which 
the data will be written from the buf- 
fer to disk and the screen will be 
restored. 

A Few Final Notes 
Some of the more popular word 

processors store data with zero as a 
final character. This will not present a 
problem, because the program dis- 
regards zeros. In addition, a carriage 
return is often stored as an ASCII 141 
character. The program will translate 
that to an ASCII 13 so that it will not 
be displayed on the screen. 

The program has no disk -error 
recovery routines, so if a disk error 
occurs (if the computer tries to read a 
nonexistent file, for example) the pro- 
gram will probably bomb. Don't 
panic; simply press the Reset button 
to reboot, reload the program, and 
you'll be back in business. Whatever 
you do, don't hang up the telephone, 
because you will probably still be 
logged in, and the next person who 
accesses the computer may get into 
your account. I didn't put in any disk - 
error recovery capability so that I 

could limit the length of the listing. 
One final note of caution: if you 

press Control -J (jump back) without 
having jumped out in the first place, 
the program will almost certainly 
crash. 

Circle 12 on Inquiry card. 

IBM =. USERS 
SAVE 25% ON YOUR PC UPGRADES 

ANATRON MULTIFUNCTION RAM BOARD standard $450 
Socketed for easy memory expansion Each port individually disabled 

Parallel Printer Port may be configured as LPT1 or LPT2 or LPT3 

Two RS 232 ports configured as COM1 and COM2 Base address 
selectable on any 64 KB boundary All features fully compatible with IBM PC 

EVERYTHING FOR THE PC 

HARDWARE 
Disk Drives: 

Single Sided [ 160 kb[ $239.00 
Double Sided 1120 kb) S300.00 

RAM Expansion Packages for 
Mother Board 116 kb[ $25.00 
Memory Expansion Board [64 kb] ....$130.00 

Printers [NEC, EPSON, OKIDATAI SCALE 
Monitors[NEC, TEKO, AMDEKJ SCALE 
Diskettes [3M SCALE d,:2':;"°,1,,,,) 

f',tension Cables for: 
Printer SCALE 
Monitor [two cable set) SCALE 
Keyboard KALE 

SOFTWARE 

Condor DBMS 
Ed -Word' Screen Editor /Word Processor 
NECPRINT [NEC 8023AC print utility] 
GRAPHDUMP 

Prices reflect 3% Cash Discount 

More hardware and software coming. 
Call for details. 

AEGIS SYSTEMS 
P.O. Box 401 

Terms FOB Saline 
202 West Bennett Street, Saline, Michigan 48176 1 -800 521 -0521 

Hours 9 a.m. - 5 p.m. E.S.T. Michigan [3131429 -2678 

RHINO /APPLE SYSTEM 
$4,99500 

An integrated high -tech robotic package for 

education, research, and industrial planning. 
Hardware. Teaching software programs. Com- 

prehensive instruction manual. Peripherals 
available. System includes: 

RHINO' XR -1 (Standard Hand. Standard 
Power Supply) -14" aluminum arm con- 
struction, optical encoders on each axis, six 
DC Servo Gear motors, digital design w/on - 
board microprocessor, built -in self -test pro- 

gram, 22.5" max. reach, 32" height, 1 /4" 

width, 5 Ib. lifting capacity 
Apple II +, 48K 
Apple Disk II w /interface 
CCS 7710A RS -232C interface 
RHINO' /Apple interface cable 
Apple Monitor Ill -Green 12" 
RHINO" /Apple software package 441 

(RASP 1) 

RHINO`XR -1 "Introduction to Robotics" 250 
pg. manual 
Tool kit for robotic arm 
Instruction for RHINO" /Apple hook -up 

Apple DOS 3.3 Software System w /manual 
Apple system manuals w /software instruction 
manual 

Systems shipped F.O.B. Champaign, IL. Price & 

specifications may be altered without notice. 

For information on the basic RHINO' 
system and other RHINO" /Apple integrated 
packages, contact: 

RHINC 
R O B O T S 

Rhino Robots, Inc. 

308 S. State. Champaign, IL. 61820 
217/352 -8485 TWX 910 245 -0151 
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W at's New. 
Foreign 

Full- Stroke Keyboard 
for Atari 

The B Key 400, a full - 
stroke keyboard, provides 
an alternative to the Atari 
400's membrane keyboard. 
Manufactured by Inhome 
Software, the B Key 400 is 

easy to install and has all 
the features of a full- stroke 

keyboard. It's available for 
S119.95 from Inhome Soft- 
ware Inc., 2485 Dunwin 
Dr., Mississauga, Ontario 
L5L 1 T 1, Canada, (416) 
828 -0775. 
Circle 550 on inquiry card. 

Large Keyboards 
for Disabled 

Cacti Computer Services 
has designed an 11- by 
21 -inch pressure- sensitive 
keyboard system for in- 
dividuals with limited 
hand or finger control. 
This system consists of a 

keyboard with widely 
spaced contacts, a driver 
routine, an interface to 
plug into the computer, 
connecting cables, and a 
plastic mask. Once the 
driver routine has been 
loaded, the computer's 
keyboard combines with 
the large keyboard to run 
commercially available 

software 
cations. 

Several keyboard lay- 
outs are offered, and cus- 
tom arrangements can be 
made at no additional 
charge. The system is pre- 
sently marketed for use 
with Apple and Commo- 
dore PET /CBM computers. 
It costs 5525. For full de- 
tails, contact Cacti Com- 
puter Services, 130 9th St. 

SW, Portage la Prairie, 
Manitoba, R 1 N 2N4, 
Canada. 
Circle 551 on inquiry card. 

without modifi- 
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Expansion Slots for 
Color Computer 

Up to four separate 
peripherals can be simul- 
taneously connected to 
Radio Shack's TRS -80 Col- 
or Computer with Maple 
Leaf Systems' Multiport, a 

multiple -slot expansion 
unit. Each peripheral is on 
line and accessible to a 

program by means of a 

POKE command. With 
Multiport, the Color Com- 
puter is able to switch be- 
tween peripherals under 
software control, which 
allows a single program 
access to any or all 
peripherals at any time. 
Multiport is described as a 

powerful hardware circuit 
that connects directly to all 
models of the Color Com- 
puter. 

Multiport comes assem- 
bled and tested for 
599.50, and full instruc- 
tions are included. It's 
available from Maple Leaf 
Systems, POB 2190, Sta- 

tion C, Downsview, On- 
tario M2N 2S9, Canada. 
Circle 552 on inquiry card. 

Interfaces in 
Computing 

Interfaces in Comput- 
ing is an internationalpur- 
nal for system designers, 
electronic engineers, tech- 
nicians, and production 
managers concerned with 
computing technology. 
Topics addressed in this 
quarterly range from low - 
speed communications be- 
tween microprocessors to 
high -performance buses 
linking mainframes. Hard- 
ware and software inter- 

facing are given equal 
priority. 

Annual subscriptions to 
Interfaces in Computing 
cost 160 Swiss francs (ap- 
proximately 589), includ- 
ing postage. Further de- 
tails are available from 
Elsevier Sequoia S. A., 
POB 851, CH -1001 Lau- 
sanne 1, Switzerland; tel: 
(021) 20 73 81; Telex: 26 
620 ELSACH. 
Circle 553 on inquiry card. 

Microdoctor 
Diagnoses 
Computers 

Dataman Designs' 
Microdoctor is an intelli- 
gent device to help en- 
gineers diagnose faults in 
computers and computer - 
controlled products. 
Microdoctor's built -in 
printer produces hard - 
copy printouts of prepro- 
grammed tests on chips in 
addressing space. This de- 
vice is capable of testing 
ROMs (read -only mem- 
ories), RAMs (random -ac- 
cess read /write memories), 
and I/O and data lines. It 

can also be used for mem- 
ory- mapping unknown 
systems and writing to or 
reading from any device in 
address or I/O space. 
Memory contents are 
printed out in hexadecimal 
or ASCII codes. 

Microdoctor, a Z80- 
based product, comes 
with a Z80 disassembler 
that can be used to print 
out disassembled listings of 
the ROM in any Z80 sys- 
tem. Disassemblers for 
other microprocessors are 
available. The Microdoctor 
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W at's New? 
costs £295. Contact Data - 
man Designs, Lombard 
House, Cornwall Rd., Dor- 
chester, Dorset, DTI 1 RX, 

England; tel: (0305) 
68066; Telex: 418442. 
Circle 554 on inquiry card. 

MISCELLANEOUS 

Computer Cases for 
Commodore 64 

The Computer Case 
Company has added two 
carrying cases designed 
for the Commodore 64 to 
its product line. Made of 
luggage material with 
hard sides, brass hard- 
ware, and key locks, each 
case has room enough for 
additional equipment, 
papers, and manuals. 
Built -in rubber pads pro- 
tect furniture, and steel 
lugs on the bottom protect 
the case when it's trans- 
ported. 

The CM703 case holds 
the Commodore, one or 
two disk drives, and the 
power supply. The CM704 
case holds the computer, 
the data set program re- 
corder, and the power 
supply. Both models can 
accommodate the Com- 
modore VIC -20 and re- 

lated equipment. These 
carrying cases are avail- 
able at many computer 
stores or factory- direct 
from the Computer Case 
Co., 5650 Indian Mound 

Court, Columbus, OH 
43213, (800) 848-7548; in 

Ohio, (614) 868 -9464. 
Circle 555 on inquiry card. 

ASUs Ease Selection 
of Peripherals 

Giltronix's series of auto- 
matic switching units 
(ASUs) is designed to facili- 
tate automatic selection of 
peripherals by means of a 

computer or control de- 
vice. ASUs give you 
remote peripheral options 
and the ability to select a 

printer, modem, etc. 
without leaving the key- 
board. Giltronix ASUs 
have built -in software for 
unmanned computer -pro- 
grammed control over 
peripherals. Networking 
capabilities are said to be 
enhanced through a speci- 
alized line- driving func- 
tion. By connecting an 
ASU to a modem, remote - 
site port selection and 
operation can be achieved. 
Giltronix ASUs can switch 
RS -232C lines (TD, RD, 
RTS, CTS, DTR, DSR, DCD, 
and TÇ) and come con- 
figured for switching RS- 

232C ASCII /asynchronous 
data I/O devices. 

Three models are cur- 
rently available: the ASU3, 
ASU5, and ASU7 (three, 
five, or seven ports, re- 

spectively). Optional fea- 
tures include manual over- 
ride and front -panel LED 
(light- emitting diode) 
monitoring. Prices range 
from $449 to $658. Full 
technical specifications 
can be obtained from Gil - 
tronix Inc., 970 San An- 
tonio Ave., Palo Alto, CA 
94303, (415) 493 -1300. 
Circle 556 on inquiry card. 
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Expansion Frame 
for the IBM PC 

The PCX -6 expansion 
frame from RCS gives the 
IBM Personal Computer six 

additional system slots. Its 

fully socketed mother- 
board permits simple ex- 

pansion by insertion of ap- 
propriate chips. Optional 
support equipment for the 
PCX -6 includes two asyn- 
chronous serial ports, 
three parallel ports, a real - 
time clock, and an extra 
heavy -duty power supply 
for running a 5 VI -inch 
Winchester hard -disk drive 
inside the Personal Com- 
puter. RCS also offers 
64K -byte memory incre- 
ments (192K -byte maxi- 

mum) featuring DPECC 
(dynamic parity error -cor- 
rection circuitry). DPECC 
memory detects single - 
and double -bit parity er- 
rors and corrects single -bit 
errors without system pro- 
cessor overhead and with- 
out interrupts. 

The PCX -6 can be pur- 
chased with or without 
the optional equipment in- 
stalled. Prices begin at 
S595. Full information is 

available from RCS Inc., 
21 16A Walsh Ave., Santa 
Clara, CA 95050, (408) 
727 -7548. 
Circle 557 on inquiry card. 

Extra Slot for Apple 
Motherboard 

Legend Industries' Soft 8 
card plugs directly into the 
Apple II's slot 7 and pro- 
vides slots 7 and 8. Switch- 
ing between slots is soft- 
ware- driven, and you can 
shift back and forth be- 
tween cards with simple 
software commands. 
With Soft 8, you can place 
nine software -accessible 
cards in your Apple. 

Soft 8 is supplied with 
software that lets you 
modify standard Apple 
DOS so that it will recog- 
nize the added slot. The 
suggested retail price is 

$84.95. Soft 8 is manu- 
factured by Legend Indus- 
tries Ltd., 2220 Scott Lake 
Rd., Pontiac, MI 48054, 
(313) 674 -0953. 
Circle 558 on inquiry card. 
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What's New. 

Atari /CP /M Interface 
USS Enterprises' Critical 

Connection provides the 
means to connect an Atari 
400 or 800 to a CP /M sys- 

tem so that the Atari can 
use the CP /M system's 
printer, disk drives, and key- 

board. This system is made 
up of hardware to connect 
an RS -232C port on a CP /M 
system to an Atari disk/ 
printer port, 50 feet of cable, 
and an 8-inch single- density 
disk with software that 
makes the CP /M system's 
drives, printer, and key- 
board replace the Atari's. 

The Critical Connection 
costs S 175. The company 
requests that you provide 
the name of the CP /M sys- 

tem to be connected to the 
Atari. For a brochure de- 
scribing the Critical Connec- 
tion and further purchasing 
information, contact USS 

Enterprises, 6708 Lander - 
wood, San Jose, CA 
95120, (408) 997 -0264. 
Circle 559 on inquiry card. 

Floor Stand for 
Joysticks 

The Grand Stand Com- 
pany's joystick floor stand 
is designed for optimum 
positioning, comfort, and 
control. The company 
claims that it is an aid in 

eliminating wrist and el- 

bow fatigue and improves 
finger dexterity. The stand 
is made from solid wood 
with a walnut finish and 
streamlined appearance. It 

costs $34.95. Order from 
the Grand Stand Co., 
4231 Bluebell Ave., Studio 
City, CA 91604. 
Circle 560 on inquiry card. 

Interactive Training 
Programs for 
Professionals 

American Training Inter- 
national (ATI) produces in- 
teractive training programs 
for popular software pack- 
ages. These programs are 
targeted for professional 
users and are designed for 
CP /M systems and the IBM 
Personal Computer. ATI's 
menu -driven software pro- 
vides hands-on practice, 
and a course can be com- 
pleted in an average time 
of less than 45 minutes. 
Each course contains a 

general introduction and 
periodic refreshers. 

ATI complements the 
training disks with a user's 

' handbook that serves as a 

referenced hard -copy ver- 
sion of the information 
covered. Current titles 
available include Plan - 
Power for Visicalc, D. B. 

Power for dBASE II, ATI- 
Power for IBM PC -DOS, 
and ATI -Power for CP /M. 
Each course costs $75. For 
full details, contact ATI 
Inc., Suite 300, 3800 High- 
land Ave., Manhattan 
Beach, CA 90266, (213) 
546 -4725. 
Circle 561 on inquiry card. 
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Diagnostic Service 
for Immediate 

Updates, Solutions 
Tele- Maintenance, a 

communications and diag- 
nostic service from Rotat- 
ing Logic Systems, pro- 
vides immediate hard -disk 
analyses and software up- 
dates. According to the 
company, electronic anal- 
yses over toll -free tele- 
phone lines will ensure 

that correct service solu- 
tions are conveyed to the 
user's display screen or 
printer. Routing software 
updates and service in- 
quiries to factory tech- 
nicians will give customers 
on- the -spot service and 

corrections. Full particulars 
on the Tele- Maintenance 
service will be supplied by 
Rotating Logic Systems, 
Highland and White St., 

Greensburg, PA 15601, 
(412) 832 -0140. 
Circle 562 on inquiry card. 

SYSTEMS 

Compact 
Davidge Corporation's 

DSB -4/6 single -board com- 
puter measures 10 by 53/4 

by 3/4 inches -small enough 
to fit inside a 51/4-inch 
floppy -disk enclosure. The 
DSB -4/6 comes with a disk 
controller that automati- 
cally interfaces with both 
single- or double- density 
5A- and 8 -inch floppy - 
disk drives simultaneously, 
a Centronics -type parallel 
port, a parallel hard -disk 
port that provides 8 -bit bi- 
directional I/O and AO and 
AI address lines, a 2K -byte 
boot EPROM (erasable pro- 
grammable read -only mem- 
ory), and 64K bytes of 
RAM (random- access 
read /write memory). The 

Z80 Board 
DSB -4/6 can be configured 
for two or four RS -232C 
serial ports of which three 
can be used for standard 
peripherals; the fourth port 
is available for a modem. 
The company offers a 

choice of the 4 -MHz Z80A 
or the 6 -MHz Z80B pro- 
cessor. 

In single units, the price 
for the DSB -4/6 ranges be- 
tween $695 and $995, de- 
pending on processor and 
number of I/O ports de- 
sired. Quantity discounts 
are available. For complete 
details, contact Davidge 
Corp., Suite X, 1951 Col- 
ony St., Mountain View, 
CA 94043. 
Circle 563 on inquiry card. 
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User -Friendly 
Multiuser System 
Z -Disk is a fully in- 

tegrated desktop multiuser 
system designed for office 
or small business use from 
Product Associates Inc. 
This system features a sim- 
ple menu -choice sequence 
and a mouse for easy 
menu selection. For each 
user, Z -Disk dedicates a 

processor module that 
contains a Z80 micropro- 
cessor, 64K bytes of 
RAM (random- access read/ 
write memory), and com- 
plete I/O capabilities. A 
master processor module 
supervises all user requests 
for shared storage and 
peripheral devices. Com- 
munication between the 
master processor and user 
modules is handled by a 

high -speed parallel bidirec- 
tional synchronous inter - 
processor data channel. 

Standard features in- 
clude a user -to- system 
interface that makes Z -Disk 
user -friendly for nontech- 
nical users, two serial 
ports, one parallel port, 
and field- expansion capa- 
bilities for up to five users. 
System software is made 
up of MP /M, CP /NOS, and 
Comstar software, which 
provides this system with 
an extensive base of 
CP /M- compatible applica- 
tions functions. The Com- 
star software gives Z -Disk 
integrated word- process- 
ing, planning, and com- 
munications capabilities. It 

uses an interactive 
prompting menu ap- 
proach to guide users 
through application pro- 
cedures. 

Mass storage for Z -Disk 
includes up to 40 mega- 

bytes of Winchester disk 
drives and a floppy -disk 
drive. Single Z -Disks have 
a base price of $2995; 
quantity and OEM (origin- 
al equipment manufac- 
turer) discounts are avail- 
able. For full information, 
contact Product Associ- 
ates, 465 Convention 
Way, Redwood City, CA 
94063, (415) 364 -3121. 
Circle 564 on inquiry card. 

Workstations Run 
Two Concurrent 

Jobs 
Wordplex Corporation's 

80 -4 workstation can 
serve as the host computer 
in a three -terminal cluster. 
In an 80-4 network, the 
control station and its two 
satellites have individual 
displays and keyboards, 
128K bytes of memory, 
and independent Z80 
microprocessors. The con- 
trol station has a double - 
sided double -density 
5 A -inch floppy -disk drive 
(600K bytes of storage) 
and a 10- megabyte Win- 
chester disk drive that's 
shared by all three work- 
stations. 

Wordplex's Gemini oper- 
ating system highlights the 
80-4 workstation. Gemini 
is said to give the 80 -4 the 
processing power of two 
terminals in each satellite 
workstation through a 

Dualground processing 
technique. This process 
permits each satellite to 
load and run two concur- 
rent tasks in main mem- 
ory, with each job having 
a distinct screen image 
and keyboard buffer. Each 
workspace (ground) in the 

Dualground system com- 
prises 32K bytes of dedi- 
cated memory. Also, a 

block of up to 24K bytes of 
memory is divided be- 
tween the two work- 
spaces and dynamically 
assigned as required. 

The 80 -4 offers users the 
option of running CP /M 
and CP /M- compatible ap- 
plications on a stand -alone 
basis, and the cluster can 
have two ports for exter- 
nal communications. Op- 

tional equipment for the 
80 -4 workstation includes 
5%a -inch double -sided 
double- density floppy -disk 
drives for the satellite ter- 
minals. A fully configured 
system costs less than 
$8000 per workstation. 
For complete details, con- 
tact Wordplex Corp., 141 

Triunfo Canyon Rd., 
Westlake Village, CA 
91361, (213) 889 -4455. 
Circle 565 on inquiry card. 

Mastermax Based 
on Z805-100 

Mastermax, a four -slot 
S -100 Z80 -based com- 
puter, is marketed by John 
D. Owens Associates. This 
single -card computer has 
dual 8 -inch floppy -disk 
drives, 64K bytes of bank - 
selectable RAM (random - 
access read /write mem- 
ory), and a four -channel 
direct memory access con- 
troller. The floppy -disk 
controller can handle both 
single- and double- density 
data transfers and control 
up to four 51/4- or 8 -inch 
disk drives in either DMA 
(direct memory access), in- 
terrupt, or programmed 
I/O modes. Mastermax 
also incorporates 4 -MHz 
operation, IEEE 696.1/D 
compliance, the CP /M 
operating system, two 

parallel I/O ports, and two 
RS -232C serial channels, 
one of which is program- 
mable in either DMA, inter- 
rupt, or programmable I/O 
modes. When equipped 
with the TurboDOS multi - 
user operating system, 
Mastermax can accommo- 
date four users accessing 
the same bus and data- 
base. 

Options for Mastermax 
include 10 -, 20 -, and 
40- megabyte Winchester 
hard -disk drives. With doc- 
umentation, the basic sys- 

tem costs $2540. Further 
information is available 
from John D. Owens Asso- 
ciates, 12 Schubert St., 

Staten Island, NY 10305, 
(212) 448 -6283. 
Circle 566 on inquiry card. 
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Atari Printer Interface 
Looking Glass Micro - 

products' Interface No.1 
allows any printer with a 

Centronics -compatible 
parallel interface to be 
connected to an Atari 
400/800 via controller 
jacks J3 and J4. The inter- 
face comes with a printer - 
handler that replaces the 
one resident in the Atari 
and occupies less than 
128 bytes of user program 
area. The printer -handler is 

compatible with Atari car- 
tridges and programs and 

comes on either cassette 
or disk. 

Complete documenta- 
tion, installation instruc- 
tions, and program listings 
are supplied with Interface 
No. 1. It costs S85, which 
includes a 15 -day money - 
back guarantee. Dealer in- 
quiries are invited. Full de- 
tails are available from 
Looking Glass Microprod- 
ucts, POB 5084, Loveland, 
CO 80537. 
Circle 567 on inquiry card. 

Random- Access 
Printing 

Interactive Structures, 
manufacturer of the Pkaso 
ID 12 Color Printer Inter- 
face, has introduced the IS 

Pipeline print buffer. Fea- 

turing random- access 
printing, Pipeline lets you 
select sentences, para- 
graphs, graphs, or pictures 
from different programs or 
computers so that you can 
compose and print a 

finished document. Pipe- 
line is useful for inserting 
graphs into reports, plac- 
ing addresses on form let- 
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tern, and compiling letters 
out of component para- 
graphs. Standard operat- 
ing functions include con- 
ventional FIFO (first -in, 
first -out) operation, data 
compression for space sav- 
ing, the ability to bypass 
buffer operations for 
straight- through printing, 
a simple erase feature to 
clear the buffer, and auto- 
matic duplication. The 
Pipeline's memory can be 
expanded from 8K bytes 
to 128K bytes, and the 

system is compatible with 
any Centronics -type 
parallel computer -printer 
connection. 

Pipeline comes with a 

plug -in power supply, 
cabling, and manual. It's 
guaranteed for one year 
and ranges in price from 
5195 to $405, depending 
upon buffer size. For fur- 
ther details, contact Inter- 
active Structures Inc., 146 
Montgomery Ave., Bala 
Cynwyd, PA 19004, (215) 
667 -1713. 
Circle 568 on inquiry card. 

Pac RAT Stores Up 
to 8 Megabytes 

Damco's Pac RAT (ran- 
dom- access tape) gives 
you from 5 to 8 mega- 
bytes of on -line random - 
access storage (unformat- 
ted) in a package the same 
size and shape of a stan- 
dard 5 Vr -inch floppy -disk 
drive. Each of Pac Rat's 
two magnetic tape car- 
tridges has 88 tracks of 60 
or 95 sectors (256 -byte 
sectors) per track. A single 
read or write accesses 
each cartridge. Pac Rat's 
power requirements and 
controller interface are 
floppy -disk standard so 
that it can plug into ex- 
isting systems. In small 
quantities, it costs less than 
$480. Contact Damco, 
2210 18th Ave., Rock 
Island, IL 61201, (309) 
793 -0655. 
Circle 569 on inquiry card. 

8086 Upgrade for 
Heath /Zeniths 

Technical Micro Sys- 

tems' H -1000 is an 8086 
upgrade that replaces the 

2 -MHz Z80 board in Heath/ 
Zenith H- 89/289 comput- 
ers. This board retains all 
the Z80 board's features 
while providing a 16 -bit 
8086 processor, two addi- 
tional I/O slots, 128K bytes 
of RAM (random- access 
read /write memory) that 
can be expanded to 1 

megabyte, a dual -speed 
software -controlled clock 
for the Z80, and the ability 
to run the MS -DOS or 
CP /M -86 operating sys- 
tems. It's completely com- 
patible with existing Heath 
hardware and software. 
When in its 8086 mode, 
the H -1000 is software - 
compatible with Z -100 
systems and the IBM Per- 

sonal Computer under MS- 
DOS or CP /M -86. 

In single units, the 
H -1000 costs S 1495. Full 
details are available from 
Technical Micro Systems 
Inc., Department H, 366 
Cloverdale, Ann Arbor, MI 
48105, (313) 994 -0784. 
Circle 570 on inquiry card. 

Modem Operates 
Independently of 

Host 
Visionary 100 is a 

300 -bps (bit- per -second) 
programmable 8085 micro- 
processor- controlled mo- 
dem that operates inde- 
pendently of the host 
computer. When your 
computer is switched off 
or working on a task, this 
modem can automatically 
answer a telephone, re- 

ceive and store a transmis- 
sion in its memory, and ac- 
tivate a front -panel mes- 
sage- waiting indicator. 
Additionally, the Visionary 
100 can print a message, 
complete with date and 
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time, to your terminal. 

Standard features in- 
clude an 8K -byte control 
program; a 2K -byte buffer 
that can be expanded to 
24K bytes; a real -time 
clock and calendar; pro- 
grammable auto- answer, 
auto -dial, auto -send, and 
reception; and storage 
and retrieval of telephone 
numbers, custom com- 
mands, and text files. Data 
formats provided are serial, 
binary, asynchronous 7 or 
8 data bits, 1 or 2 stop bits, 
and no parity. Data rates 
of 300 or 1200 bps to the 
host machine and 300 bps 
to telephone lines are 
standard. 

The Visionary 100 uses 

an RS -232C interface and 
is Bell System 100 series 
compatible (answer or ori- 
ginate). It costs 5595 from 
Visionary Electronics Inc., 
141 Parker Ave., San Fran- 
cisco, CA 94118, (415) 
751 -8811. 
Circle 571 on inquiry card. 

Printmate 99 
MPI's Printmate 99 is an 

80- column dot- matrix 
printer. It features a 

1K-byte memory buffer, 
tractor and friction feeds, 
and built-in Centronics - 
type and RS -232C inter- 
faces. It can print at 100 
characters per second. 

Options for the Print - 
mate 99 include a 2K -byte 
memory buffer and a 

single -sheet feeder. The 
suggested price is S695. 
Full specifications can be 
obtained from MPI, 4426 
South Century Dr., Salt 

Lake City, UT 84107, 
(800) 821 -8848; in Utah, 
(801) 263 -3081. 
Circle 572 on inquiry card. 

CP /M -86 and CP /M -80 
Compatibility for Victor 9000 

Small Systems Engineer- 
ing Corporation's Vic - 
tor-80 plug -in card lets the 
Victor 9000 run either 16- 

bit CP /M -86 or 8 -bit 
CP /M -80 software. Vic - 
tor-80 is based on Zilog's 
Z80 microprocessor and 
features up to 64K bytes of 
RAM (random- access read/ 
write memory) running at 
speeds of up to 6 MHz 
with no wait states. It 
plugs directly into any of 
the Victor's four internal 
expansion slots and per- 
mits all standard CP /M 2.2 
software to run without 
modification. 

The Victor -80 comes 
with a floppy disk contain- 
ing two files for software 
toggling between CP /M -86 
and CP /M -80. Files gener- 
ated under either CP /M 
are structurally identical, 
and any file created under 

one operating system can 
be used by the other with- 
out restrictions. Other 
standard features of this 
card include a built -in Cor- 
vus hard -disk interface and 
the ability to accommo- 
date as many as four Cor- 
vus 20- megabyte disks 
simultaneously. Optional 
high -speed backup capa- 
bilities include the Corvus 
Mirror and a video-cas- 
sette recorder. 

In single units, the 
4 -MHz Victor -80 -A card 
costs $595, and the Vic - 
tor-80-B, which operates 
at 6 MHz, lists for 5650. 
Complete information is 

available from Small Sys- 

tems Engineering Corp., 
1056 Elwell Court, Palo 
Alto, CA 94303, (415) 
964 -8201. 
Circle 573 on inquiry card. 

PUBLICATIONS 

CP /M Software Index 
- The third edition of the 

CP /M Software Index lists 
more than 1600 programs 
offered by 507 vendors. 
Produced by the Small Sys- 

tems Group, the index is 

organized into five major 
areas: systems programs, 
general applications, ac- 
counting applications, util- 
ity applications, and indus- 
try- specific software. Each 

entry gives a brief descrip- 
tion, price, operating sys- 

tem versions, and the ven- 
dor's name, address, and 
telephone number. Many 
of the programs will run 
under CP /M -86, MP /M -80, 
MP /M -86, and Concurrent 
CP /M -86 and all are said to 
be available for the 
CP /M -80 operating system. 

Single copies of the in- 
dex cost S 10; outside 
North America, S 14. Or- 
der from the Small Systems 
Group, POB 5429, Santa 
Monica, CA 90405. 
Circle 574 on inquiry card. 

Business Packages 
Catalog 

A free catalog featuring 
more than 40 business ap- 
plications packages and 
publications for Apple Il 

and Ill computer users is 

available from Monument 
Computer Service. It in- 
cludes accounting, word 
processing, payroll, and 
medical billing programs. 
Contact Monument Com- 
puter Service, Village Data 
Center, POB 603, Joshua 
Tree, CA 92252, (619) 
365 -6668. 
Circle 575 on inquiry card. 

New Release 
Explores Database 

Software 
David Kruglinski's Data 

Base Management Sys- 

tems is purported to be the 
definitive source for 
thorough and objective in- 
formation on microcom- 
puter database- manage- 
ment packages. It is in- 
tended to supply the infor- 
mation you need to intel- 
ligently decide how to buy 
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W at's New. 
and use database -man- 
agement software for your 
business. In this book, the 
capabilities of file, rela- 

tional, and network/hier- 
archical systems are de- 
fined and standards for 
evaluating database -man- 
agement software are pro- 
vided. Several software 
packages are examined, 
including Condor Series 

20, dBASE II, FMS -80, 
Datastar, and many others 
that run under CP /M. 

Data Base Manage- 
ment Systems, a 256 -page 
paperback book, costs 
S16.95 and is available 
from Osborne /McGraw- 
Hill, 630 Bancroft Way, 
Berkeley, CA 94710, (415) 
548 -2805. 
Circle 576 on inquiry card. 

Inside the Personal 
Computer 

The revised edition of 
Tenley Design's Inside the 
IBM Personal Computer 
can be ordered from Star - 

ware. This book provides 
a detailed explanation of 
the system's operation 
and serves as a supple- 
ment to the IBM Personal 
Computer Technical Re- 

ference Manual. The 
theory behind the system 
board electronics is de- 
scribed, and a design for a 

multifunction I/O board 
that's compatible with the 
IBM's expansion slots is 

provided. Information on 
interfacing user -supplied 
hardware and software to 
the system is presented. 

Inside the IBM Personal 
Computer costs S12.95. 
It's published and distri- 
buted by Starware, 1701 K 
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St. NW, Washington, DC 
20006. 
Circle 577 on inquiry card. 

Directory Helps 
Consumers Compare 

Software 
Information Sources' 

Small Systems Software 
and Services Sourcebook 
is designed to help you 
avoid purchasing pro- 
grams that don't fill your 
needs. In nontechnical 
terms, this work describes 
the applications and limita- 
tions of 1300 minicom- 
puter and microcomputer 
programs for machines 
manufactured by Apple, 
Commodore, Data Gen- 
eral, Digital Equipment 
Corporation, Hewlett - 
Packard, Honeywell, NEC, 
and Zenith. This book, 
which is more than 500 
pages, also gives you data 
on related services, hard- 
ware and operating sys- 

tem compatibility, pur- 
chasing terms, and ven- 
dors. 

The Small Systems Soft- 
ware and Services 
Sourcebook is a limited 

edition available at a one - 
year subscription rate of 
S125. A 600 -page com- 
prehensive supplement 
with up -to- the -minute 
listings is included with 
each subscription. For fur- 
ther details, contact Infor- 
mation Sources Inc., 1807 
Glenview Rd., Glenview, 
IL 60025, (312) 724 -9285. 
Circle 578 on inquiry card. 

Comprehensive 
Software Catalogs 
Queue has produced 

three free catalogs describ- 
ing discount and educa- 
tional software. Queue 
Catalog #10 lists more 
than 100 programs for the 
Atari, and Catalog #11 
focuses on programs for 
the VIC -20. Listing several 
thousand programs from 
more than 140 publishers, 
Catalog #12 is devoted to 
the Apple computer. 

Queue's educational 
software catalogs cover all 
grade levels from kinder- 
garten (Catalog #8) to col- 
lege (Catalog #9) and Ap- 
ple, PET, and TRS -80 com- 
puters. To order, specify 
computer and catalog 
number. Queue Inc., 5 

Chapel Hill Dr., Fairfield, 
CT 06432, (203) 
335 -0908. 
Circle 579 on inquiry card. 

SOFTWARE 

Orbquest 
Orbquest is a role - 

playing CP /M game from 
Digital Marketing Corpora- 
tion. The game, set in a 

fantasy universe, chal- 

lenges you with ever - 
changing situations where 
monsters and pitfalls con- 
found your search for an 
orb buried in a multilevel 
dungeon. With each 
journey into the dungeon, 
you gain experience and 
magical powers that make 
you stronger and help you 
get closer to the glittering 
orb. 

Orbquest requires a 

56K -byte CP /M system 
and a cursor -addressable 
terminal. It costs $39.95, 
including a manual. It's 
available from Digital 
Marketing Corp., 2670 
Cherry Lane, Walnut 
Creek, CA 94596, (415) 
938 -2880. 
Circle 580 on inquiry card. 

Free IBM PC 
Programs 

B & L Computer Con- 
sultants is offering two free 
programs for the IBM Per- 

sonal Computer. Electronic 
Disk causes system RAM 
(random -access read /write 
memory) to emulate a 

160K -byte disk drive. It's 

said to be 50 times faster 
than a drive. This program 
requires 256K bytes of 
memory and is referenced 
as drive C. Electronic Disk 
can be employed in any 
application where a regular 
disk drive is being used. 

New Reset provides two 
types of resets to DOS. The 
resets use the Control 1, 

Control 2, and Control 3 

keys for single- handed con- 
trol operation. Control 1 

functions exactly like the 
IBM's Control ALT DEL se- 

quence, and Control 2 

functions similarly except 
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45,1 Alspa Computer.Inc., 
The price - performance leader Includes ZBOA. 1 or 2 full 8" 
drives (double density. double sided). 3 serial and 1 parallel 

port and winchester port Prices start at less than $2000 
DEALER and OEM inquiries invited 

SPECIALS a INTREGATED CIRCUITS 
6502 745 10/6.95 50/ 6 55 100/ 615 
6502A/6512A 8.40 10/ 795 50/ 735 100/ 6 90 
6520 PIA 515 10/ 4 90 50/ 4 45 100/ 4 15 
6522 VIA 645 10/ 610 50/ 5 75 100/ 5 45 
6532 790 10/ 740 50/ 7 00 100/ 6 60 
2114 -L200 245 25/ 2 30 1001215 
2716 EPROM 490 5/ 4 50 10/ 4 00 
2532 EPROM 790 5/ 745 10/ 6 90 
6116 2KX8 CMOS RAM 790 5/ 745 10/ 6 90 
4116 RAM 8 for 14 
Zero Insertion Force 24 pin Socket (Scanbe) 2 00 

'. 
< 

Anchor Automation Signalman Modems 
FREE SOURCE MEMBERSHIP WITH SIGNALMAN 

All Signalman Modems are Direct Connect. and include cables 

to connect to your computer and to the telephone Signalman 
Modems provide the best price - performance values. and start 
at less than $100 Dealer ill OEM (amulet Israel 

Mark I RS232 
Mark II for Atari 850 
Mark IV for CBM /PET with software 
Mark V fo Osborne (software available) 
Mark VI fo IBM Personal Computer 
Mark VII Auto Dial /Auto Answer 
Mark VIII Bell 212 Auto Dial /Answer 

DC HAYES Smartmodem 

RS232 MODEM - Accoustic 

RS232 MODEM - CCITT frequencies 

229 
119 

175 

We carry Apple II+ from 
Bell & Howell 

16K RAM Card ' ter Apple 
Apple LOGO 

Video Recorder Interlace 
Super Serial Card 
Thunderclock Plus 

Z80 Softcard and CP /M 
Parallel Printer Interface /Cable 
Grappler Interface 

TG Products Joystick for Apple 
TG Paddles 

DC Hayes Micromodem II 

Vides 80 Column Card 
IuIIFORTH+ for Apple (fig-Forthi 
Silentype Printer and Card 
Graphics Tablet and Card 
Apple PASCAL Language 
Apple FORTRAN 
We stock EDUWARE Software 
GENIS I Courseware Development System 
Unicorn Grade Reporting or School Inventory 
Executive Briefing System with fonts 

Apple Dumpling IMicroteki Printer Interface 

Apple Dumpling with 16K Buffer 

PIE Writer Word Processor 

65 
150 

545 
149 
119 

295 
80 

139 

48 
32 

299 
259 
85 

310 
645 
195 
160 

145 

250 
225 

115 

160 

120 

commodore 
See us for Personal, Business, 

and Educational requirement& 

Educational Discounts available. 

PETSCAN $245 base price 
Allows you to connect up to 35 CBM /PET Computers to 
shared disk drives and printers. Completely transparent to the 

user Perfect ta schools or multiple wad processing con- 
figurations Base configuration supports 2 computers. Addi- 
tional computer hookups $100 each 

Commodore COMMUNICATES! 

COMPACK $129 
Intelligent Terminal Package includes 
ACIA hardware based interlace. DB25 Cable and STCP Soft- 
ware with remote telemetry. transfer to /from disk printer out- 

put. XON -XOFF control. user program control. and status 
line 

VE-2 IEEE to Parallel Interface 119 
Includes case. power supply. lull 8 -bit transmission. and 

switch selectable character conversion to ASCII 

VIC 20 189 
VIC Printer 335 
VIC 3K RAM 32 
VIC 8K RAM 53 
VIC 16K RAM 99 
VIC Disk Drive 395 
VIC Pinball 32 

VIC Omega Race 32 
Spiders of Mars IUMII 39 

VIC Draw Poker 24 

VIC Sargon u Chess 
VIC GORF 

Meteor Run (UM') 
VIC Radar Ratrace 
Amok (UMI) 
Snakman 

Rubrk's Cube 
Programers Reference 

Renaissance IUMII 
VIC Superset 

VICTORY Software fer VIC 

Street Sweepers 12 Maze in 3 -D 

Night Rider 11 

Treasures of Bat Cave 12 

Games Pack I 12 

Victory Casino 8 
Adventure Pack II 12 

Cosmic Debris 

Grave Robbers Advent 

Games Pack II 

Adventure Park I 

Trek 

32 
32 
39 
24 
20 
15 

13 

15 

39 
23 

12 

12 

11 

12 

12 

11 

TNW 488/103 with DAA 

Compute''s First Book of PET /CBM 
POWER ROM Utilities for PET /CBM 
WordPro 3+ - 32K CBM. disk. printer 
WordPro 4+ - 8032. disk. printer 

SPEIIMASTER spelling checker far Werdln 
COPY- WRITER Professional Word Processor 

VISICALC for PET ATARI. or Apple 

PETRAX PET to Epson Graphics Ssltware 

SM -KIT enhenced PET /CBM ROM Utilities 
Programmers Toolkit - PET ROM Utilities 
PET Spacemaker II ROM Switch 
2 Meter PET to IEEE or IEEE to IEEE Cable 

Dust Cover for PET. CBM. 4040. or 8050 
VIC or C64 Parallel Printer Interface 

CmC IEEE -RS232 Printer Interface - PET 

SADI Intelligent IEEE -RS232 or parallel 
Library of PET Subroutines 

Programming the PET /CBM (Compute!) - R West 

Compute' First Book of VIC 

Miele PET Catalog (Midnight Gazette) 

Color Chart Video Board for PET 

PET Fun and Games (Cursor) 

450 
11 

78 

195 

300 

170 

159 

190 

35 

40 
35 
36 
40 

8 

85 
120 
235 

1? 

20 

8 

125 

11 

FlexFile for PET /CBM $110 
Database. Report Writer with Calculations, Mailing Lists 

FORTH for PET full FIG model - Cargill /Riley S50 
Metacompiler for FORTH for independent ob ¡ectcode 30 

KM MM PASCAL for PET /CIM 
EARL fer PET/CBM Disk -based ASSEMBLER 65 

85 

Super Grapleles - BASIC Langrage Exercises 45 
Fast machine language graphics routines for PET /CBM 

RAM /ROM for PET /CBM 4K $75 8K $90 

DISK 
SPECIALS 
SCOTCH (3M) 5 10 230 50/ 
SCOTCH (3M) 8" 10/ 245 50/ 

o 
205 
2 15 

210 100/ 
220 100/ 

We stock VERBATIM DISKS 
Write for Dealer and OEM prices 

BASF 5" or 8" 10/ 2 00 20/ 1 95 100/ 1 85 
Wabash 5" 10/ 1 80 50/ 1 75 100/ 1 70 
Wabash 8" 10/ 2 00 50/ 1 95 100/ 1 90 

We stock MAXELL DISKS 
Write for dealer and OEM prices 

Disk Storage Pages 10 for S5 Hub Rings 50 for $6 
Disk Library Cases 8" -300 5" -2.25 
Head Cleaning Kits 11 

CASSETTES -ALFA PE -611 PREMIUM 
High output. low noise. 5 screw housings 

C -10 10/ 61 50/ 58 100/ 50 
C-30 10/ 85 50/ 82 100/ 70 

SPECIALS 
Timex /Sinclair Computer 

Zenith ZVM -121 Green Phosphor Monitor 

VOICE BOX Speech Synthesizer (Apple or Atari) 

BMC Green and Color Monitors 
Many Winters available (Star. Brother OKI. etc ) 

We Stock AMOEK Meeflers 
Watanabe Intelligent Plotter 1095 

Staticide anti-static spray 
dBASE II 

79 

109 

6 -pen 1395 
6 

390 

Panasonic TR- 120M1P 12" Monitor (20 MHz( 

Panasonic CT -160 Dual Mode Color Monitor 
Franklin Computers - special system price 

Hewlett Packard Calculators 

149 

285 

USI Video Monitors -Green or AMBER 

20 MHz f -res Dealer and OEM inquires 
invited 

ALL BOOK and SOFTWARE PRICES DISCOUNTED 

A P Predicts 

Syeertek SYM -1 Microcomputer 
KTM -2/80 Synertek Video and Keyboard 

KTM -3/80 Synertek Tubeless Terminal 

15°% OFF 

SALE 189 

data 
systems 

290.80 64K 1995 
290-82 64K. 1 double dens drive 2245 
Z37 t 3 Megabyte Dual Drive 1355 

Z19 Video Terminal (VT -52 compatible) 695 

IT -1 Intelligent Communications Terminal 479 

2100 16 -bit8 -bit System CALL 

f+tr- 
c > 

® 
MI ON IF 

ATARI" 
SPECIALS 

800 Computer 669 Microsoft BASIC 
400 -16K 269 MISSILE COMMAND 29 

810 Disk Drive 440 ASTEROIDS 29 
825 Printer 625 STAR RAIDERS 34 
850 Interface 170 Space Invaders 
Inside Atari DOS 18 Music Composer 
Joysticks or Paddles 19 Caverns of Mars 1 

16K RAM (Microtek) 69 PAC -MAN 36 

32K RAM (Microtek) 99 CENTIPEDE 36 
Pilot 65 First Book of Atari i i 

Super Breakout 29 What MINI -Atari 85 
APX Software Call Other Atari products Call 

252 Bethlehem Pike 
A B Computers Colmar. PA 18915 215 -822 -7727 

WRITE FOR CATALOG 
Add $1 25 per order for shipping We pay balance of UPS surface 
charges on all prepaid orders Prices listed are on cast Discount 

basis Regular prices slightly higher Prices subject to change 

Circle 4 on Inquiry card. BYTE February 1963 475 
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at's New. 
that the memory is not 
erased. Control 3 does not 
involve rebooting from 
floppy disk; it merely re- 

turns you to the DOS 
prompt. 

To receive these pro- 

grams, send 56 to cover 
disk and handling costs to 
B & L Computer Con- 
sultants, Free Programs 
Numbers 1 and 3, 226 
South Cole, Boise, ID 
83709. A contribution of 
S 15 and $10, respectively, 
is requested if you find 
these programs useful. 

Circle 581 on inquiry card. 

Workshop Helps 
Atari Programmers 
The Disk Workshop 

from Synergistic Software, 
a set of seven utility pro- 
grams for Atari 400/800 
computers, is designed to 
help you with program- 
ming functions. Disk Work- 
shop includes disk -editing 
capabilities, fast copying of 
disks, a formatted disk di- 
rectory that can be sent to 
a printer, the ability to use 
machine -language char- 
acter strings in BASIC, a 

screen dump for the Epson 
MX -80 printer outfitted 
with Graftrax or Graftrax 
Plus, and the ability to 
transfer large files to disk or 
cassette. One program in 
the set, Micro -DOS, gives 
you a RAM -resident pro- 
gram similar to Atari's 
DUP.SYS. Micro-DOS is on- 
line and available at any 
time. 

The Disk Workshop re- 

quires 32K bytes of mem- 
ory and a single disk drive. 

476 February 1963 O BYTE Publications Inc 

It costs $34.95 and is avail- 
able from Synergistic Soft- 
ware, Suite 201, 830 North 
Riverside Dr., Renton, WA 
98055, (800) 426 -6505; 
in Washington, (206) 
226 -3216. 
Circle 582 on inquiry card. 

8087 Coprocessor 
Products 

Microware has intro- 
duced a line of products for 
the 8087 coprocessor im- 
plementation on the IBM 

Personal Computer. The 
Fastpak includes Intel's 
8087 numeric data proces- 
sor, installation instruc- 
tions, and your choice of 
four programming lan- 
guages. The 87/88 Guide, 
a handbook on using the 
8087 processor, accom- 
panies this package. This 

guide introduces 8087 pro- 
gramming using 87Macro 
and the IBM Macro Assem- 
bler or the CP /M -86 assem- 
bler. In addition, it has as- 

sembly- language listings 
that can be keyed in and 
run on the IBM. The guide 
can be purchased separate- 
ly for S18.95. Fastpak is 

$375. 
Microware is marketing 

a variety of languages for 
use with the processor, 
most of which require a 

128K -byte IBM PC with 
one disk drive and a com- 
piler. 87Pascal, a library of 
floating -point routines that 
directly drive the 8087, is 

said to increase the speed 
and accuracy of Pascal pro- 
grams. For applications de- 
manding numerous tran- 
scendentals, roots, or 
powers, Microware offers 
87FORTRAN. The 87BASIC 
package allows you to 

perform both single- and 
double -precision arith- 
metic with the 8087. 

The timesaving 
87Macro is designed for 
applications requiring the 
full power of the chip. It 

contains a preprocessor 
that generates the com- 
plete 8087 instruction set 

and a library of macroin- 
structions and subroutines 
to simplify writing 8087 
code. A double -sided 
double- density disk drive 
and the IBM Macro As- 
sembler are required. 

Each language is avail- 
able as part of Fastpak or 
separately for S125. For 
details, contact Microware 
Inc., POB 79, Kingston, MA 
02364, (617) 746 -7341. 
Circle 583 on inquiry card. 

Modula Il Language 
Lifts Pascal's 
Restrictions 

Volition Systems' Modu- 
la II is said to be a simple 
but powerful high -level 
programming language 
that solves the problems in- 
herent in Pascal. Serving as 

an alternative to assembly 
language, C, and Ada for 
systems programming, this 
language was designed by 
Niklaus Wirth, the creator 
of Pascal. Modula (MODU- 
lar LAnguage) features in- 

clude modules, processes, 
separate compilation, 
dynamic array parameters, 
and low -level machine ac- 
cess. It consists of a p -code 
interpreter that's upward 
compatible with the Apple 
Pascal interpreter, a one - 
pass compiler, a library- 
management utility, and a 

standard module library. 
A small language supple- 

mented by library modules, 
Modula II requires a 

64K -byte Apple II with the 
Apple Pascal operating sys- 

tem. The initial release pro- 
vides access to the Apple 
Pascal file system and 
UCSD Pascal intrinsics by 
means of library modules. 
The compiler accepts the 
full Modula II language, as 
defined in the ETH Zurich 
Modula II report, with 
minor implementation re- 

strictions. Programs are 
compiled into p -code. 

Modula II costs S550. 
Quantity discounts are of- 
fered. Updates and user - 
support via electronic mail 
are also available. For fur- 
ther details, contact Voli- 
tion Systems, POB 1236, 
Del Mar, CA 92014, (714) 
457 -3865. 
Circle 584 on inquiry card. 

Where Do New 
Products Items 

Come From? 
The information printed in 

the new products pages of 
BYTE is obtained from "new 
product" or "press release" 
copy sent by the promoters 
of new products. If in our 
judgment the information 
might be of interest to the 
personal computing ex- 
perimenters and home - 
brewers who read BYTE, we 
print it in some form. We 
openly solicit releases and 
photos from manufacturers 
and suppliers to this 
marketplace. The informa- 
tion is printed more or less 
as a first -in first -out queue, 
subject to occasional priority 
modifications. While we 
would not knowingly print 
untrue or inaccurate data, 
or data from unreliable com- 
panies, our capacity to 
evaluate the products and 
companies appearing in the 
"What's New ?" feature is 

necessarily limited. We 
therefore cannot be respon- 
sible for product quality or 
company performance. 
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EPSON 
MX 80 F/T I I I 

MX 100 III 100 CPS 

BOTH WITH GRAFTRAX+ 

HX -20 COMPUTER 
Cards and cables for all computers 

Please Call For Best Prices 

SOFTWARE 
WE HAVE IT ALL' 
OVER 500 TITLES 

APPLE CP /M 
IBM ATARI 

PARTIAL LISTING 

ACCOUNTING PLUS 
ALIBABA 
ARCADE MACHINE 
AZTEC 
BPI -G /L, AIR. A/P 
CURSE OF RA 
DB MASTER 
FIRST CLASS MAIL 
FLIGHT SIMULATOR 
FROGGER 
HOME ACCOUNTANT 
KNIGHT OF DIAMONDS 
MICRO -PRO 
MICROSOFT 
PEACHTREE 
PERFECT SOFTWARE 
PFS 
RASTER BLASTER 
SUPERCALC 
TEMPLE OF APSHAI 
WORD HANDLER II 

WIZARDRY 
ZORK I. II. III 

$CALL 
$CALL 

31.00 
$CALL 
299.00 

15.00 
169.00 
59.00 
27.00 

SCALL 
59.00 
25.00 

$CALL 
$CALL 
$CALL 
SCALL 
$CALL 

22.00 
215.00 

27.00 
139.00 
35.00 
27.00 

,,,4 KENSINGTON 
1102U MICROWARE 

82 A 
83 A 

$39900 
$64900 

O BASIS i 08 
APPLE COMPATIBLE 

COMPUTER 
CALL FOR LOWEST PRICE 

16K RAM CARD 

Compatible with' 
DOS 3.3, CP /M, 
Visicalc. PASCAL 
2 YR. WARRANTY $5900 

HARDWARE 
WE CARRY MOST 

PRODUCTS. PLEASE 
CALL IF NOT LISTED 

PARTIAL LISTING 
DISK LIBRARY CASE 

FLIP FILE 

GRAPPLER 
HAYES MICROMODEM II 

JOYPORT 
KRAFT JOYSTICK 
M & R ENTERPRISES 

MX -80 PRINTER STAND 

MX -PLUS 
MICROBUFFER II 32K 

MICRO -SCI DRIVES 

MICROSOFT IBM RAMCD 

MICROSOFT SOFTCARD 

NOVATION PRODUCTS 

PAYMAR L/CASE, REV.7 

PKASO 
PRACTICAL PERIPHERALS 

SHIFT KEY MODIFICATION 

VISTA PRODUCTS 

WILDCARD 

WIZARD BPO 

2 50 

20 00 

139.00 

269 00 

49 00 

47 00 

$CALL 

19.00 

45 00 

239 00 

$CALL 

299 00 

23900 

$CALL 

2000 

15900 
$CALL 

1200 

$CALL 

11900 

159 00 

LETTER QUALITY 
DAISY WHEEL 

$57500 

VslCnu 
IBM -APPLE II- APPLE III 

Visilink (Apple) 
Visicalc (IBM or Apple) 
Desktop Plan II (Apple) 
Desktop Plan (IBM) 
Visidex (IBM or Apple) 
Visifile (Apple) 
Visifile (IBM) 
Visiplot (Apple) 
Visischedule (Apple) 
Visiterm (Apple) 
Visitrend /Plot (Apple) 

179 00 
179.00 
179.00 
249.00 
179.00 
179.00 
249.00 
145.00 
229.00 
75.00 

229.00 

EMountmn Computer 

CPS Card 
CPS Cable 
R am plus+32K 
Rom Writer 
Clock 
Music System 
Super Talker 
Expansion Chassis 
Card Reader 
A /D -D /A 
Visicalc Expander 

159.00 
$CALL 
145 00 
145 00 
195 00 
299 00 
14900 
559 00 

SCALL 
269 00 

$CALL 

Sr172t ?j 
5?57EîX5 

64K 
128K 
V -C Expand 80 

$31900 
45900 

9900 

tegrttò 3itDttstrirs 

64K unowa« vc ywn $29900 
128K °"; "é;ov.c0c eo 47900 

Pascal Super Systems $CALL 

Products MONITORS 

SYSTEM SAVER 
Surge Suppression 
Dual Outlet 
U . Listed 
Fits Apple 
Stand $65 

Paddles 

Joystick II 

Select -A -Port 

All of Above 

Trakball 

Joystick Ill 

Joystick IBM 

$2900 

4000 

4700 

10900 

$CALL 

$CALL 

45 

BMC 12" Green Au 

BMC 12" Green Eu 

USI P13 -12" Amber 

USI P14 -9" Amber 

NEC 12" Green 

NEC 12" Color 
AMDEK 

SANYO 

8800 

Verbatim 
5 1/4" (100) 
5 1/4" (10) 
8" (10) 
Head Cleaning Kit 

$239°' 
25°6 

39°6 
760 

12900 

16900 

15900 

17900 

34900 

$CALL 

$CALL 

80 Column 
Enhancer Il 

Softswitch 
Function Strip 
Inverse Video 
Applewriter Pre -Boot 
Visicalc 80 Software 
Visicalc 80 w /mem exp. 

$239° 
119' 

25 "0 

5900 
1900 

1900 

4900 

7400 

EPSON RIBBONS MX 80 
MX 100 

$ 7 °°eaor 3 for 20 °° 
11 Nee or 3 for 320° 

DEALER 
INQUIRIES 

INVITED 

COMPUTER 
DISCOUNT 
PRODUCTS 

MAIL ORDERS & RETAIL STORE 
860 S. Winchester Blvd 

San Jose, CA 95128 

(408) 985 -0400 
HOURS: MON -FRI 8AM - 7PM - SAT & SUN 10AM - 4PM 

Ircle 99 on In °ul card. 
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ME! 
(415) 

DYNAMIC RAMs 

873 -3055 

4164 -150ns 5 75 
4164 -200ns 5.50 
4116 -15ons 130 
4116200ns 1 15 

STATIC RAMs 
2016P 3 85 
2016P -1 4.50 
6116P -3 4 75 
6116LP -3 550 
6264 CALL 
21 I4LC3 -200n 1 35 

E PROMS 
2708 350 
2716 3 85 
2716-1 4 25 
2732 450 
2732 -200ns 950 
2764-250ns 15.00 
2764 350ns 13.00 
2764.450ns 11.00 
2532 -450ns 5 75 
2546 18.00 

ZOO FAMILY CALL 

CALL FOR WHOLESALE PRICING. 
MORE "I Cs" In STOCK 

MINIMUM ORDER: S25.00 

Circle 285 on inquiry card. 

MICRO -USERS: 
PUBLICATION EXPLOSION 

BUGGING YOU? 
Now, up -to -date abstracts of fea- 
tures, hardware /software, book 
reviews, programs, etc. from pop- 
ular micro publications. 
Search and select YOUR topics of 

interest. Subscribe to: 

Peek 
Journal of Micro Abstracts 

$30.00 / 12 months 
Send check /MO, name & address to 

Peek 
B Skovronek, Ed. 

88 Moraine Road 
Moms Plains, N.J. 07950 

Systems, business, utility, education, home 
technical, and occasionally, games. 

I Isl' I11MSI. 0SI11 ON TIMI: siIARI, SERA R 1'-S' 

r r I LOGICSIM I r 41 

professional 
CP /M based 

logic 
simulator 

* /or engineering ,nL mmum 
4 for gare-arra y. (worn and all other I( de.igers 
4 for digital .ydem engineer,. 

Sia logic mat es. .bolus to simulale TTL 'MUS t MUS PMOS loges. ROSR. 

and RAM's. three-state and transfer gates, stied -or'ed nodes. ProPagatmn 

Mays poke and race analysis, e.pandaae pm-number based TTL macro hbnn 
plus numerous °bee features m.6, LOGICSIM comparane to Indust, 

standard stmulators 

I n ano. Send usa 5111 cheti for I.OGIC5I5I demo mpg and 

I sei'. Manual. 

Please .peril. h" 18 %1 3710 5" APPLE II 113 IS sectors. (P AI based 

566 to 54k ..atre., APPLE'S Pith (P %I card,. Inlroduelo., price Srs 

For more inform.I,on. can (40815715109b. Or erne, 

L: 1. ASSOCIATES. 5519 Starne0 Dr., Sae Jae. (A 95111 

LE. LOGICSIP are trademarks 0e Appl 
.mn..tery D,a!al Reae.r cb and ErI ASSOCIATE 

Circle 156 on Inquiry card. 

* HOLIDAY SALE* 
-DRIVES- 

Tendon TM100'1 For IBM) 18500 
Tendon TM100'2 (For IBM) 26500 

- TERMINALS- 
7elevldeo9tOC 00 580 - Televideo 9200 76500 
Televideo 925C 77000 
Televideo 9500 970°° 

-PRINTERS- 
NEC 8023A 100CPS Matrix 485m 
NEW Serial Adapter For 8023A 89,, 
Package - Sena) Adapter& 8023A 5657° / NEC 1201 HI Res Green 169°0 
NEC 1202 RGB Color 

-MONITORS- 

-MODEMS- 
Hays Smartmodem 300 Baud) 

Smartmodem ) 1 200 Baud) 
Mlcromodem 100 (S100) 

I) 
Enparwrrrp 

Specl.nwa 

1501'B Pine Street 
P 0 Box 2233 

Oxnard. CA 93030 

2240° 
6000° 
31547 

CALL (805) 487 -1665 or 487 -1666 
For FAST Delivery 

Circle 170 on inquiry card. 

Verbatim 
flexible disks 
Call Free (800) 235 -4137 for 
prices and information. Dealer 
inquiries invited. C.O.D. and 
charge cards accepted. 

VISA' 

PACIFIC 
EXCHANGES 
100 Foothill Blvd. 
San Luis Obispo, CA 
93401. In Cal. call 
(800) 592-5935 or 
(805) 543-1037. 

Circle 318 on inquiry card. 

*ADDS* 
VIEWPOINT TERMINALS 

$495 

In addition EPI carries printers DEC & 
DG compatible terminals and modems. 
Items in stock are shipped within 24 hours. 
ALL orders shipped COD. All items are 

new and in factory cartons with manufac- 
turers warranties. 

ECONOMY 
PERIPHERALS INC. 

(404) 952-0213 

Circle 158 on Inquiry card. 

** SUPERTM 
ISA's DATABASE 
The only DBMS with all these features: 
* PROVEN in one year of test marketing * TOUGH, reliable file structure * MENU driven for simplicity and easy use * ARITHMETIC with stored calculations * FAST set -up and report formating 
* CLEAR user -oriented documentation * PRINTS totals & subtotals - mail labels * REFORMATS and merges data files * MULTI -DISK files: Up to 128K records * SORTS full disks on up to 40 fields * PRODUCTION input of repetitive data * USE existing data files 
* COUPLES to word processors * POSTS transactions to master file * SEARCH by strings, ranges, comparisons * DATA COMPRESSION: Over twice as 

many labels as the other system 

For TRS -80° Models I, II, III, E. 16 - 250.00 
CP /M( - 295.00 

Ask your Dealer or Write: 

Institute for Scientific Analysis, Inc. 
P. O. Box 7186, Dept. B -2 

Wilmington, DE 19803 (215) 358 -3735 

T M. Tandy Corp. } T M. Digital Research 

Circle 209 on inquiry card. 

New Sources of S -100 Buss 
Mainframes & Disk 

Enclosures 
Power Regulation 

meeting previous standards 

Ann Arbor Terminals 
60 Lines Display 

48 Programmable Keys 
1,499 prepaid 

CALL FOR PRICES 
MICRO MIDWEST 
10205 W. 69 TERR. 

MERRIAM, KS. 66203 
913 -362 -3462 

Circle 260 on inquiry card. 

Expand Your 

With the new AS(] Four Pon Intelligent 
switch all your RS -2320 networking 
problems can he solved. Whatever 
your switching applications the AS(:I 
Switch allows you to switch with ease 
Because the switch Is intelligent it 
allows you to change between pen - 
pheraLs from your keyboard. Thecod,' 
can even Ise imbedded In your text. 
When you consider the time you 
saved due to the simplicity of Install- 
ation. the elimination of extra cabling 
and the exclusion of knob turning the 
AS(a Four Pon intelligent switch Is the 
perfect way to expand your net- 
working capabilities. 

kV-- Adtanced Systems Concepts, Inc. 
PO BO %O ALTADENA CALIFORNIA 9100, 

12131 793 -8971 

Circle 11 on inquiry card. 
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"THE ORIGINAL BIG BOARD" 
OEM - INDUSTRIAL - BUSINESS - SCIENTIFIC 

SINGLE BOARD COMPUTER KIT! 
Z -80 CPU! 64K RAM! 

(DO NOT CONFUSE WITH ANY OF OUR FLATTERING IMITATORS!) 

rfNill ,sT_-__I_1,._'¡-_ 

alb ,.! 
a:4 i,:j 

..::;;: 
3 

' : ::, : ,::<: rr:; :::::::;:: .s :':{v: iX'ri::{., ! . . .r ti-j' . . . . . . . . .... . . . . . .. . . . . . . . .Y... 

THE BIG BOARD PROJECT: With thousands sold worldwide and over two years of field experience, the Big 
Board may just be one of the most reliable single board computers available today. This is the same design that 
was licensed by Xerox Corp. as the basis tor their 820 computer. 

The Big Board gives you the right mix of most needed computing features all on one board. The Big Board was 
designed from scratch to run the latest version of CP /M. Just imagine all the off- the -shelf software that can be 
run on the Big Board without any modifications needed. 

FULLY SOCKETED! FEATURES: (Remember, all this on one board!) 
64K RAM 

Uses Industry standard 4116 RAM's. All 64K is available to the user, our VIDEO 
and EPROM sections do not make holes in system RAM. Also. very special care 
was taken in the RAM array PC layout to eliminate potential noise and glitches 

Z -80 CPU 
Running at 2.5 MHZ. Handles all 4116 RAM refresh and supports Mode 2 

INTERUPTS. Fully buffered and runs 8080 software. 

SERIAL I/O (OPTIONAL) 
Full 2 channels using the 280 SIO and the SMC 8116 Baud Rate Generator. FULL 
RS232! For synchronous or asynchronous communication. In synchronous 
mode, the clocks can be transmitted or received by a modem. Both channels can 
be set up tor either data -communication or data -terminals. Supports mode 2 Int. 
Price for all paris and connectors: $39.95 

BASIC I/O 
Consists of separate parallel port (Z80 PIO) for use with an ASCII encoded 
keyboard for input. Output would be on the 80 a 24 Video Display. 

BLANK PC BOARD - $119 
The blank Big Board PC Board comes complete with full 
documentation (including schematics), the character ROM, 
the PFM 3.3 MONITOR ROM, and a diskette with the source 
of our BIOS, BOOT, and PFM 3.3 MONITOR. 

$31900 BASICKIO) 

SIZE: 8', a 133. IN. 
SAME AS AN 8 IN. DRIVE. 
REQUIRES: +5V @ 3 AMPS 
r - 12V @ .5 AMPS. 

24 x 80 CHARACTER VIDEO 
With a crisp, flicker -free display that looks extremely sharp even on small 
monitors. Hardware scroll and full cursor control. Composite video or split video 
and sync. Character set is supplied on a 2716 style ROM. making customized 
fonts easy. Sync pulses can be any desired length or polarity. Video may be 
inverted or true. 5 x 7 Matrix - Upper & Lower Case. 

FLOPPY DISC CONTROLLER 
Uses WD1771 controller chip with a TTL Dala Separator for enhanced reliability. 
IBM 3740 compatible. Supports up to our 8 inch disc drives. Directly compatible 
with standard Shugart drives such as the SA800 or SA801. Drives can be 
configured for remote AC oft -on. Runs CP /M 2.2. 

TWO PORT PARALLEL I/O (OPTIONAL) 
Uses Z -80 PIO. Full 16 bits, fully buffered. bi- directional. Uses selectable hand 
shake polarity. Sel of all parts and connectors for parallel I /O: 519.95 

REAL TIME CLOCK (OPTIONAL) 
Uses Z -80 CTC. Can be configured as a Counter on Real Time Clock. Set of all 
parts: 69.95 

CP /M' 2.2 FOR BIG BOARD 
The popular CP.M' D.O.S. to run on Big Board is available for $139.00. 

BIG BOARD SOFTWARE SPECIAL - $149 
Through special arrangement with CDL we offer a powerful package of TDL Z -80 
software that has a suggested retail of almost $600. Includes: Extended Disk 
Business Basic, ZEDIT text editor. MACRO II Macro Assembler. LINKER. 
DEBUG I and DEBUG I1. Supplied on 8 in. diskette with extensive manual. 

PFM 3.3 2K SYSTEM MONITOR 
The real power of the Big Board lies in its PFM 3.3 on board monitor. PFM commands include: Dump Memory, Boot CP /M, Copy. Examine. Fill Memory, Test Memory, Go To, 
Read and Write I/O Ports, Disc Read (Drive, Track, Sector), and Search PFM occupies one of the tour 2716 EPROM locations provided. Z -80 Is a Trademark of Zllog. 

Digital Research Computers 
(OF TEXAS) 

P.O. BOX 401565 GARLAND, TEXAS 75040 (214) 271 -3538 

TERMS: Shipments will be made approximately 3 to 6 weeks after we 
receive your order. VISA, MC, cash accepted. We will accept COD's (for the 
Big Board only) with a $75 deposit Balance UPS COD. Add $4.00 shipping. 

USA AND CANADA ONLY 

'TRADEMARK OF DIGITAL RESEARCH. NOT ASSOCIATED WITH DIGITAL RESEARCH OF CALIFORNIA, THE ORIGINATORS OF CPM SOFTWARE 1 TO 4 PIECE DOMESTIC USA PRICE. 
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Maxell 
Diskettes 

ti 
The floppy disks that meet 
or exceed every standard 
of quality. Dealer inquiries 
invited. i Call Toll Free 

1- 800-237 -8931. 
In Florida, call \ 813 -577 -2794. J 
Tech' Data Corporation 
3251 Tech Drive North 
St. Petersburg, FL 33702 

Circle 403 on Inquiry card. 

C LANGUAGE 
PROGRAMMERS 

c- systems 
C COMPILER 

Now with c- windowTM 

The first c language source level 
program testing and debugging tool. 

Single step by c source line. 
Set breakpoints at line numbers. 
Display and alter variables by symbol 

name, using c expression syntax. 
No more printf or assembler level 

c- window TMIS a support package for 
the c- eystms C COMPILER for 
8086/8088 based systems. 

Contact 
c yetems Fullerton, CA 92634 
P.O. Box 3253 714- 637 -5362 

TM c- systems 

Circle 86 on Inquiry card. 

GAME DESIGNER 
HAVE YOU HEARD ABOUT 

THE FROBr' 
The Game Development System 

For the Atari° VCSTM 

Now Available for 
the Atari 5200 HESTM 

It allows just about anyone the 
opportunity to design home video 
cartridges for the Atari game consoles. 

The Miracle of Creation 
Can be Yours- 
Call: 408 -429 -1552 
or write: Frobco P.O. Box 2780 

Santa Cruz, CA 95063 

Circle 325 on Inquiry card. 

LOOKING AT 
PRINTER BUFFERS T 

BE CERTAIN... 
YOU GET WHAT YOU THINK YOU'RE GETTING: 

'PKt `Q J `1,- is THE 

COMPLETE, NOTHING ELSE TO BUY, 
STAND ALONE PARALLEL PRINTER 
BUFFER PLUS FEATURES NOT FOUND ON 

OTHER BUFFERS SUCH AS: 
WATCH SELECTABLE 946E 011 FORM REP WOE FOR SINGLE Mtn PNNTx,G 

AUTCMARC SPACE CHARACTER COMPRESSOR 

IDA WASTERS CAPADTY MAWS. ME AO R REPELS Ay4MAa1 

USER DVAIOAaE 

NO HAMMAIE M SOFTWARE MODFLArO16 NORM 
MO MACH ROHE WRITE OR CALL Epl RAl On4US 

PRICE 132K INCLUDES CALE) 1779 96 

JVB ELECTRONICS 
1801 Fulton Avenue. Suite t 

Sacramento. California 96826 
Phone: 19161463 -0709 

Circle 223 on inquiry card. 

Atlantic Cabinet Computer Furniture 

., 

A complete range of quality work stations 
designed specifically to house all micro- 
computers. 
Delivered heavily packed, in self- assembly 
form needing only a Phillips screwdriver and 
a few minutes of your time to assemble. 
Manufactured from 1" all wood particle 
board surfaced with hard -wearing melamine 
veneer, in Oak or Walnut. 
Dealer and Distributor inquiries welcome. 
For more information, contact your local 
dealer, write or call Atlantic Cabinet (301) 
223 -8900. 

ATLANTIC CABINET CORPORATION 
P.O. Box 100, Williamsport, Maryland 21795 

Circle 37 on inquiry card. 

SYSTEM /Z'S BASIC /Z 
A New COMPILED Basic for CP /M or MOOS 

No Royalties - No Run -time Charges 
Generates machine code (8080/280i 
Sort verb - 2000 elements in 2 seconds 
Alpha-numeric Labels 
Chain with Common 
BCD Floating Point Math to 18 Digits 
Editor Tests Syntax As You Type 
Recursive, Multi-line, user Functions 
Dynamically Dimension Arrays 
selectively Erase Arrays 
Trace and Single -step debugging 
Multi -tiered Error Trapping 
Cursor Addressing, Reverse and Blinking 
video 

Want to see Row K weeks? 
Get DAMAN s MBIiint program for 530 BASK Z run -time 
Packages are intruded 

Just want Nether Info? 
Cali or write far free BASKR brochure and mini manual 

BASIC Z Inn for 5545 but from DAMAN it S 

5312 Post Paid to North America 
VISA and Master Card Accepted. COO available or 5298 with 
cash discount Icasn check money orden 
Add 57 for airmail shipment Outside N America 
specify 8" Micr00 Vector Crapmc Apple OSOOrne. 
NEC N Star 
Full BASIC 2 Documentation 535 Credited 10 full orders 

Suite 14.04 
3322 Mem 
Parkway S W 

i205i B65-9113 
svine 

AlaOama ;Saul 

Circle 134 on inquiry card. 

NEWII The Apple users group 
software library bonanza 

at truly affordable prices. For the first time 
enjoy your Apple to its fullest capacity 
using specially packed disks with Over 00 
outstandktg programs each. Not available 
from any other source! 

Applesott 3.3 DOS 

APPLEU1FI IE II:IC otters 
a d An extensive variety of interesting, 
15 - EA useful and entertaining programs 

indispensable to the serious computerist 
including: 

Business Educational Graphics 
Games Music Science 
Utilities Data Base Finance 

Library disks 1. 2 8 3 are mixed categories and new 
disks 4 (Games). 5 (Utilities), 6 (Graphics) & 7 (Integer) 
at 559 95eacn Why pay mole' 

Order direct from this ad and Save up to $136. 
' Buy disk library package 1, 2 & 3 and get a 

special bonus disk FREE - over 280 programs 
for $179.95 + shipping. For best value, get 
all 8 disks for $349, postage prepaid, for over 
53Q of our best programs at 654 each! 
Call now toll free: 1- 800 -327.8664 
Florida: 1.305. 987 -8665 
6400 Hayes St. 
Hollywood. FL 33024 40 1,15.4 

Circle 27 on inquiry card. 

DISCOUNT DRIVES 
Apple II Disk Drives $285.00 
Controller $90.00 
Tandon TM100 -2 51/4" 
d/s TRS -80 $249.00 
Tandon TM100.4 5t/4" 
d/s Zenith $319.00 
Tandon TM848 -1 8" $355.00 
Tandon TM848 -2 8" 
thinline d/s $417.00 
Tandon TM603 10 MB Wini $899.00 
Tandon TM603E 14.2 
MB Wini $995.00 
SASI Interface $125.00 
Xebec Controller $349.00 

Elephant floppy disks ss/sd $17.95 (box of 10) 

ALL floppies discounted 8100 °% guaranteed" 

!1JHDLES LE SUPPEIEFFS 
Div. B.O S.S Inc. 

P.O. Box 22428 Carmel, CA 93922 
Call (408) 373.0320 

Circle 435 on Inquiry card. 

Get Smart! 

Get Your Computer An 
Automatic Port Selector 
(ASU -3) 
Our. AM -3 will connect cour C:PI or CRT tu an one 
of 3 peripherals. Just enter a command (rom your 
keyboard and the desired peripheral is autumat- 
icalh connected. Also available for .3 and for 
7 peripherals. The baud rate is sei autumaticalh.. 
Many options are available. The only low cost. 
small stitch on the market 

SWITCH TO GILTRONIX. 

CDISTG°3OOa0M, 
UNIVERSAL INTERFACE eROOects 

910 San Amway Ad.. P.1. AR.. CA 9435. Call NISI 45313M 

Circle 185 on inquiry card. 
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HE CIJflJTEIR SPECIALISTS 

IBM' PC OUTFIT 
System uit with 64K. 2 
double -sided double - 

density Disk Drive 640K. 
Monochrome display & 

printeradapter, DOS, Disk 
Drive controller 

Call or Write 

SOFTWARE & ACCES. 
IBM Orig. 51/4" Disk 
SS /DD pk. of 10 34.95 
IBM Orig. 51/4" Disk 
DS /DD pk. of 10 49.95 
TANDON DS /DD Disk Drive 
320K 279.95 
BM R a re islered trademark pi IBM Inc 

BIG BLI CP /M Card 469.95 
OUADRAM Parallel 
printer card 129.95 
OUADRAM 129.95 
QUAD Board 64K 449.00 
QUAD Board 256K 749.00 

MICROSOFT RAM Card 
64K 279.95 256K 629.95 
VISICALC /256K 185.00 
SUPERCALC 209.95 
VISITREND /VISIPLOT 239.95 
VISIDEX 184.95 
VISIFILE 239.95 
CURTIS PC Pedestal for 
Monochrome Display. 69.95 
POWER TEXT Word Proc 299.95 
PEECH TREE Accounting 
GL. AP&AR 3.pk 469.00 

Fi 

ACE 1000 
Hardware and software 
compatible w /Apple' II 

plus" 64K RAM, Upper & 
lower case, 12 -key numeric 
keypad, Built -in fan, Type- 

writer style keyboard 

Franklin ACE 1000 64K, 
Disk Drive with Controller. 
12 ". Hi Res Green Monitor, 

ACE writer 
1 year extended warranty 

Call or Write 

Apple II* plus 64K 
Super Outfit 

Apple Il' plus 48K, 16K 
memory expansion card, 
Apple disk drive II with 

interface DOS 3.3, 
Apple III 12" monitor, 

Apple writer, 
Apple monitor stand 

101 ready -to -run programs, 

PLUS: 
You get these 

FREE softwares, 
Apple Stellar Invaders 

Value 029D0 

Olympic Decathalon 
Value 03500 

Only $ 1 77999 
1 year extended warranty 

SOFTWARE & ACCESSORIES FOR APPLE 
RANA 

Elite 1 Disc Drive, 15% more storage 
than Apples' w /controller Only $40950 

MICRO SCI 
A -2 Disc Drive, the cost effective alternative to 
the Disc II, with controller Only $38995 
without controller Only 299.95 

KENSINGTON 
System Saver Fan, with built -in surge protec- 
tor for Apple' II Only 57495 

MICRO PRO Special Offer! 
Word Pack Includes WordStar, MailMerge. and 
SpellStar All 3 for Only $32900 

NOVATION 
Apple Cat II, direct line modemOnly $29995 
Apple Cat II, 212 Upgrade ....Only $32995 
Auto Cat 1200 Only 958995 
Apple is a registered trademark of Apple Computer, Inc. 

VISICORP PROGRAMS 
Visicalc 5184 °5 Visifile 518495 
Visiplot $23995 Visiterm 8799' 
Visidex $18495 Visischedule .$2399' 

Desktop Plan II $19495 

ADDITIONAL "ADD -ONS" 
DC HAYES Micromodem II $284 95 

VIDEX Keyboard Enhancer II 511995 
VIDEX Videoterm 80 Col. Board $2599' 
VIDEX Function Strip if/use w /Ennancer m . 5629' 
TKC Numeric Keypad (Apple' only) $1349° 
ABT Numeric Keypad (Apple' only) $9999 
THUNDERCLOCK PLUS 
PKASO Parallel interface 
MICROSOFT Z -80 CP /M Card 
MICROSOFT 16K Ram Card 

81199' 
8134 °' 
82499' 

'8995 
TG Joystick 047$0 KRAFT Joystick $4455 

apple® 

WORD PROCESSOR 
SYSTEM 

Apple II plus 48K, 16K 
mem. expansion, Apple 

Disk Dr. w /interface DOS 
3.3, 12" Hi Res Green 
Monitor, OKIDATA 80 

Printer, Interface Card & 
Cable, Screenwriter II 

Only $224900 

and FRANKLIN 
VOTRAX TYPE -N -TALK 

Lets your computer talk to youOnly $19995 
Available for Apple /Franklin /Atari /VIC -20 

NEW! APPLI CARD 
Z -80 Card w /64K RAM 4 mhz . Only $34995 

FORMAT II WORD PROCESSOR 
with mail list, user friendly ...Only $19995 

MICROSOFT PREMIUM PACK 
Z -80 CPM Card, VIDEX Videoterm 80 Col. board, 
CPM user's guide & MICROSOFT RAM Card 

All for only $50995 
Plus you receive a FREE Videx Soft Switch (a 030 Value!) 

MICROBUFFER II by Practical Peripherals 
32K.. .Only $24995 16K ... OnIV $21495 

MICROBUFFER for EPSON 
16K Parallel .$1349$ 8K Serial .$1 349$ 
Franklin ACE is a trademark of Franklin Computer Co. 

COMPUTER SPECIALS! 
TEXAS INSTRUMENTS 

TI 99 4/A with RF Modulator . $199°3 
After Mfg's Cash Rebate, Plus 2 FREE 
offers from TI Cell or Write for details! 

COMMODORE 
VIC .20 with RF Modulator 017700 
RCA VP3501 bust -m modem 0329' 
ATARI 400 Call 
TIMEX Sinclair 1000 09900 
48K Memory .. 49.95 32K Memory 99.95 

SHARP (Handheld) 
PC-1500 with CE-150 Printer 0299*' 
PC -1211 with CE-122 Printer 0109' 

ATARI 

WORD PROCESSOR 
Atari 800 48K. Atari 810 Disk 

Drive, Atari Word Processor, 850 
Interface, Okidata Microline 82A 
Printer with Connecting Cables 

Call or Write 
Atari 800 48K complete with 

a 13" color TV 

Call or Write 

h HEWLETT 
/1 PACKARD 

HP-83A $114995 
HP-85A $209995 
HP-87A wI128K . $239495 
HP-87 XM s249595 
HP-125 $2099B6 

HP Accessories 
82901M 51" Dual 
Disc Drive 51694" 
82905A Serial Printer5619" 
HP7470A Graphics plotter 
also avail. in Serial ffApplet 
Franklin' and f8M" 5119599 

PRINTERS 
NEC EPSON 

New! 3550 Letter quality printer for IBM MX -80 III FR 80 -136 Column Dot 
PC, Auto proportional spacing, Bidireo Matrix. Tractor or Friction Feed. Bidirec- tional. Bold 8 shadow printing. Justifica- tional, 80 CPS. Graftrax Plus Call lion, Centering, Underscoring. Sub /super MX- 100IIIF!T 136-233 Column, Tractor 
scripting, 35 CPS 2099.50 or Friction Feed. Bidirectional, 80 CPS. 8023 Pro writer. 100 CPS, 136 Column. Graftrax Plus Call Parallel. Bidirectional, Tractor 8 friction MONITORS High resolution graphics 514.95 

USI P1.2 12" High Res. Green 159.00 
SMITH CORONA TP -1 Letter USI P1.3 12" High Res. Amber .. 189.00 quality AMDEK 300 12" Green 149.95 Daisy wheel printer. Serial or Parallel inter- AMDEK 13" Color I 329.00 lace. 120 words per minute 629.00 AMDEK Color II RGB High Res 699.95 

OKIDATA AMDEK Color Interface Board f /RGB 
159.00 

MICROLINE 82A 120 CPS, Bidirectional NEC JC 12" Color 349.95 
Parallel-Serial, 80/132 Columns, Friction 8 EPSON CR.6500 12" Color 309.95 
Pin Feed 429.95 ELECTROHOME 
MICROLINE 83A HT 120 CPS. Bi- ECM1302.1 13" RGB Monitor Hi Res 

directional. 136 Columns, Serial /Parallel 
with 

High 
Interface 399.95 

Friction and Tractor 684.95 
1302.2 Hi h Res. RGB 599.95 
COLOR BOARD for APPLE' II 199.95 

DISKETTE SPECIALS! 
(10 pk except where indicated) 

MAXELL MD-1 SS 51/4" 34.95 
MAXELL MD-2 DS /DD 5' /a" 49.95 
MAXELL FD-2 DS /DD 8" (Soft Sector)59.95 
VERBATIM SS /DD 5' /a" 31.95 
VERBATIM DS /DD 5' /a" 46.50 
MEMOREX SS /DD 51/4" 23.95 
CONTROL DATA SS /DD 51/4" (12 pk)25.95 
NEW! IBM SS /DD 5' /a" 34.95 
NEW! IBM DS /DD 5'6' 49.95 

For quantity discount prices 
please call or write! 

With Wordstar. Mailmerge, Supercalc. 
C Basic and M Ranir 

Call for Low Price! 
Software & Accessories 

X-MON monitor adapter 39.95 
CENTRONIX printer cable 59.95 
Keyboard extender cable 4 ft 49.95 
RS232 Serial cable 39.95 

Games for Osborne 
Velor 20.00 Star Trek 15.00 
Trapper 15.00 Catacomb 18.00 

4 
CORPORATE ACCOUNTS WELCOME (212)260 -4410 

TOLL FREE OUT -OF -STATE 

1962 Computers and Business Equipment 

of 47st. Photo Inc. 

rriv- 800- 221 -7774 800 -221 -5858 
67 West 47th Street, New York, N.Y. 10036 

115 West 45th Street, New York, N.Y. 10036 
MAIL ORDER ADDRESS: 36 E. 19th St. New York, N.Y. 10003 

Items on sale tor limited time only. and are subject to limited availability Not responsible for typographical errors. This ad supersedes all other ads prior to Feb. 1983 
Prices effective as of Dec. 22. 1982 and are subject to change without notice. All orders subject to verification and acceptance. Minimum shipping and handling $4.95 

Circle 1 on inquiry card. BYTE February 1983 481 
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Four (as in Quad) Function 
IBM PC Board 

I 

,i111111II I 
.I11f11111I 
,1111111/1 

Up to 256KB of Parity Memory 
Async Communication Port 
Clock- Calendar with Battery Back -up 
Allows Full 1 Megabyte Addressing 
One Year Warranty 
Parallel Port can be added for an extra S50 
Free Software - Super Disk and Super Spooler 

ORDER 64K . . $ 359 
TOLL FREE 128K 5419 

192K 5469 
FREE SHIPPING 256K 5569 

(800) 531 -5475 if outside of Texas) 

(512) 250 -1523 tif in Texas) 

CompuAdd Corp. 
13010 Research Blvd. No. 218 

Austin, Texas 78750 

Circle 86 on inquiry card. 

verbatim 
Floppy Discs 

CALL NOW-TOLL FREE 
1 -800- 328 -DISC 

Dealer inquiries invited. C.O.D.'s and 
charge cards accepted. 
All orders shipped from stock, 
within 24 hours. Call toll FREE. 

North Hills Corporation 
3564 Rolling View Dr. 

White Bear Lake, MN 55110 
1- 800 -328 -DISC 

MN Call Collect 1- 612 -770.0485 

Circle 302 on inquiry card. 

ANALOG DIGITAL 
DIGITAL ANALOG 

CONVERSION MODULES 

SOFTWARE 
GAIN CONTROL 

custom board test S -100 - 

mixable high and low inputs gain 
from 1 to 1024 

16-channel 
programmable gain instrumentation 

amplifier 4 to 15 khz 
conversion time 

12 -bit sample and hold amplifier 
8-channel differential analog to digital 
high occurocy 

S-100 

For additional details about the AD-100-4 and other 
fine California Data Corporation 100' - mtllvidually 
tested, high reliability products circle the reader 
service card number below or for faster response 
write or call us. 

CALIFORNIA DATA 
CORPORATION 

3475 Old Conejo Road. Suite C -10 
Newbury Park. CA 91320 

1805) 498 -3651 

Circle 68 on inquiry card, 

51/4" Tandon Drives 
TM 100-1 $ 189 
(single sided, 40 TRK, single Free 
or double density) Shipping 

TM 100-2 5259 
(double sided, 40 TRK /side Free 
single or double density) Shipping 

TM 100-4 S349 
(double sided, 80 TRK /side Free 
96 TPI, double density) Shipping 

ORDER - TOLL FREE 

1- 800 -531 -5475 (It outside of Texas) 

(512) 250 -1523 (It Inside of Texas) 

"If we can't ship the next working day, 
we won't take the order." 

Master Card /Visa or check 
Texas Residents add 5% sales tax 

CompuAdd Corp. 
13010 Research Blvd - *1218 

Austro. Texas 78750 

Circle 87 on inquiry card. 

ELIZA IS HERE! 
AT LAST. A FULL IMPLEMENTATION of the original ELIZA 
program is now available to run on your microcomputer' 

Created at MIT in 1966, ELIZA has become the world's m 

celebrated artificial intelligence demonstration program ELIZA is 

yoonerrectwe psychotherapist who analyzes each statement as 
u type It in and then responds with her own comment or question 

- and her remarks are often startlingly appropriate' 

Designed to run on a large mainframe. ELIZA has hitherto bee' 
unavailable to personal computer users except in greatly stripper: 
down versions lacking the sophistication which made the original 
program so fascinating 

NOW our new microcomputer version possessing the FULL power 
and range of expression of the original is being offered at the 
introductory price Of Only $25 And if you want to find out how she 
does it (or teach her to do more) we will include the complete 
Sour. Program for only $20 additional 

Order your copy of ELIZA today and you'll never again wonder how 
to respond when you hear someone say -Okay lets see wnel this 
computer of yours can actually do, 

ELIZA IS AVAILABLE IN THE FOLLOWING DISK FORMATS. 

1 Standard a inch single density for an CP,M based computers 
$25 for ELIZA COM - add 320 for Microsoft BASIC-60 Source 

2 5',. inch CP,M for Spew II equipped with ZóO SoffCard 
325 for ELIZA COM and S20 for Microsoft BASICóO Source 

3 5' inch for aee Apple II with ....soft ROM end DOS 33 
$25 for Protected rite - add S20 for Applesolt Source 

k 5'. inch for 648 IBM Personal Computer 
S25 for Protected File - add S20 for IBM Disk BASIC Source 

5 5'- inch for Osborne I Microcomputer 
$25 for Protected File - add 520 for Microsoft BASIC -00 Source 

ARTIFICIAL INTELLIGENCE RESEARCH GROUP 
921 NORTH LA JOLLA AVENUE 

LOS ANGELES. CALIFORNIA 90046 

12131656 -1368 (213) 654 -2214 
MC. VISA and CHECKS ACCEPTED 

'Isis 

Circle 32 on Inquiry card. 

IBM "PC SOFTWARE 

FORTH-32T" allows access to all of the PC 
memory using Inter-Muted 16,32 bit addressing 
Screen editor. assembler. decompiler, debug. graphics. 
CASE. and 000 interface Package Builder Utility 
produces compact marketable software $150 
Floating Point Library (Software w 00671 $50 

OUESTaIkTM Asynchronous 
Communications connects your PC 

nt her rreriputers Menu doyen with help feature. 
-liai mode. UPLOAO,DOWNLOAD file 

'.1,iuple BAUD races $45 

Pr lilt P a k TM allows customized pi ntoutS via 
1 of page headers, line numbers 

.. e1 date and more $45 

Disk Pa kt M recovers erased files. prie, 
vi -udihes sectors and more $35 

Edlin Recovery Utility reclaims 
the file you thought you lost when the disk was full $35 

OUEST RESEARCH, INC. 

>p P C Bnr Pss3 H le AL 35004 POTI x33 4a05 = 
Toll Free SDO-SSa-SOSS 

Circle 358 on inquiry card. 

SMITH -CORONA TP -I 
Letter Quality Daisy Wheel 

Printer 

SERIAL OR 
PARALLEL INTERFACE 

MICROPROCESSOR ELECTRONICS 

ORDER 
TOLL FREE 

FREE SHIPPING S 5G 
(800) 531 -5475 Of outside of Texas) 

(512) 250 -1523 (in Texas) 

CompuAdd Corp. 
13010 Research Blvd. No. 218 

Austin. Texas 78705 

Circle 88 on Inquiry card. 

Wabash 
When it comes to 

Flexible Disks, nobody 
does it better than 

Wabash. 

MasterCard. Visa Accepted. 
Call Free: (800) 235 -4137 

PACIFIC 
EXCHANGES 
100 Foothill Blvd 
San Luis Obispo. CA 
93401 Iln Cal call 
1805) 543.1037 ) 

Circle 318 on inquiry card. 

EDGE -86 
AN INDUSTRIAL QUALITY 

8086 OEM SYSTEM 

HARDWARE -A MuitibuS' COMPATIBLE 8086 CPU BOARD 
WITH DMA FLOPPY CONTROLLER, INTERRUPT 
CONTROLLER, PROGRAMMABLE TIMERS, 3 
SERIAL PORTS, TWO PARALLEL 110 PORTS, AND 
8K BYTES OF PROM WITH BOOT STRAP 
LOADER FOR CPM186r -. - 128K BYTES DYNAMIC RAM BOARD. - 4-SLOT MULTIBUS CARD CAGE, WITH COM- 
PLETE DOCUMENTATION AND SCHEMATICS: 
ALL FOR $1250. 

SOFTWARE - CPM /86 O.S. WITH COMPLETE UTILITIES... $250. 
-OFF THE SHELF DELIVERY - 

3DGE MICRO SYSTEMS 
195 W. EL CAMINO REAL, SUNNYVALE. CA 94086 

TELEPHONE: 408.738.4729 
MuIl,bus TM of inter. ....GPM/86 TM of Olglai Research 

Circle 160 on Inquiry card. 
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We Have it!.. Computers, Disk 
Systems, Printers and Terminais 

Call For Super Value 
On S -100 System With 
Dbl, Dens. 8 "Drives ! 

INTERTEC SUPERBRAIN II 
FREE MicroSoft Basic 80 . 

Self contained computer with dual 
disks and two SR232C ports, com- 
plete with CPIM' 2.2 

64K Jr $2099 
64K QD $2495 
64K SD $2949 
10 Meg. DDS Hard Disk $2995 

VIDEO TERMINALS 
SOROC IQ 120 $595 
SOROC IQ 130 595 
HAZELTINE ESPRIT Call 
HAZELTINE ESPRIT II Call 
HAZELTINE 1420 Call 
HAZELTINE 1500 Call 
HAZELTINE 1510 Call 
HAZELTINE 1520 Call 
TELEVIDEO 910C Call 
TELEVIDEO 912C Call 
TELEVIDEO 920C Call 
TELEVIDEO 925C Call 
TELEVIDEO 950C Call 
TEXAS INSTRUMENTS 940 Basic... $1299 
TI 940 Package $1699 
TI 745 Portable Terminal 1249 
INTERTEC INTERTUBE III 749 
ZENITH Z19 729 

PRINTERS 
ANADEX DP -9001A $1369 
ANADEX DP -9501A 1429 
PAPER TIGER IDS -445G Special' 599 
PRISM PRINTER IDS -80 wlo color.... 1149 
PRISM PRINTER IDS -80w /color 1499 
PRISM PRINTER IDS -132 w /color 1695 
NEC 3510 RO, RS232C, 35 CPS.... Now 1619 
NEC 3530 RO, Cent. Inter., 35 CPS. Only 1859 
NEC 7710 RO. RS232C, 55CPS 2375 
NEC 7720 KSR, RS232C, 55CPS 2795 
NEC 7730 RO, Cent. Inter.. 55CPS 2375 
QUME SPRINT 9/45 

Ltd. or Full, 45CPS. RS232C, Now 1998 

C. ITOH PRO WTITER, Parallel 549 
C.ITOH PRO WRITER, Ser. & Par 649 
DIABLO 620 RO, RS232C, 20 CPS 1249 
DIABLO 630 RO, RS232C. 55CPS 2299 
CENTRONICS 730-1 Par. ... New Low 299 
CENTRONICS 737 -3 RS232C 389 
CENTRONICS 704 -11 Parallel 1695 
CENTRONICS 704 -9 RS232C 1595 
CENTRONICS 122G Parallel, 120CPS.. 949 
EPSON MX -80 489 
EPSON MX -80FT 589 
EPSON MX -100FT 789 
EPSON RS232 Serial Interface 65 
EPSON RS232/2K Buffer Interface 129 
EPSON GRAFTRAX II 90 
EPSON Apple' Printer Interface 75 
TEXAS INSTRUMENTS TI 810 Basic, 1349 
TI -810 Basic RS232C Et Parallel 1395 
TI -810 wlfull ASCII, Vert. forms control, 

compressed print 1599 
TI -820 RO Basic 1645 
TI -820 KSR Basic 1839 
TI -810 Package w /LQ 2099 

OKIDATA MICROLINE -80 359 
Tractor feed option 50 

MICROLINE 82A 459 
MICROLINE 83A 729 
MICROLINE 84 Parallel 1149 
MICROLINE 84 Serial 1249 

MONITORS 
ZENITH ZYM -121, 12" Green Phos 115 
AMDEK 100 12" New Low! 99 
AMDEK 100G 12 "Gr. Phos 149 
AMDEK 300 12 "High Res. 179 
AMDEK COLOR -1, 13" 339 
AMDEK COLOR -11, 13" GRB Hi. Rea 755 
AMDEK COLOR -III, 13" RGB 419 
APPLE' Adapter for RGB 159 

NOrthShOr v 

Call For Prices 
FLOPPY DISK SYSTEMS 

MORROW DISCUS 2D Sng.,DD 898' 
MORROW DUAL DISCUS 2D DD ... 1549' 
MORROW DISCUS 2+ 2, 2 side, DD 1239' 
MORROW DUAL DISCUS 2 + 2 2139' 
MORROW DUAL DMA DISCUS 2D 1619' 

HARD DISK SUBSYSTEMS 
MORROW DESIGNS 

DISCUS M5, 5 Meg.... New Low 1559 
DISCUS M 10, 10 Meg. 3095' 
DISCUS M26, 26 Meg. 3795' 

CORVUS 5 Meg. 
CORVUS 12 Meg. 
CORVUS 18 Meg. 
MAEZON 5 Meg 
MAEZON 10 Meg 
MAEZON 15 Meg 
INTERTEC 10 Meg 

'Includes CPIM'2.2 and MicroSoft Basic. 

2375 
2969 
3799 
1695 
1949 
2799 

Special' 2999 

FLOPPY DISK 
CONTROLLER BOARDS 

CROMEMCO 16 FDC, DD 499 
NORTH STAR DD 479 
MORROW DISK JOCKEY 2D, A &T 329 
INTERSYSTEMS FDC -2, A &T 439 
TARBELL DD, A &T 445 
SYSTEMS GROUP DD, DMA 439 

ESCON CONVERSION 
FOR IBM SELECTRIC 

Complete wlmicroprocessor controller and 
power supply. Factory built. User installs 
solenoid assembly or it can be done at the 
ESCON factory. 
RS232C Serial Et Parallel 534 
Cable for above 25 

PROM PROGRAMMERS 
SSM PB1 Kit 152 
SSM PB1, A &T 225 

MODEMS 
NOVATION CAT, Acoustic 149 
D -CAT, Direct Connect, (300 Baud) 155 
AUTO CAT Auto Answer 219 
APPLE CAT 329 
D -CAT (1200 Baud) 599 
103 JLP Auto Answer 219 
DC HAYES MICROMODEM II (Apple) 339 
HAYES SMART MODEM (300 Baud) 239 
HAYES SMART MODEM (1200 Baud) 595 
POTOMAC MICRO MAGIC (S- 100) 339 

CALIFORNIA COMPUTER 
SYSTEMS 

Z80 CPU Board 269 
Disk Controller 2422, w /CPIM° 359 
16K Static, A &T 259 
32K Static, A &T 399 
64K Dynamic RAM 335 
SYSTEM 2210 w164K, CPIM° 2.2 1895 

CPU BOARDS 
(Assembled unless noted) 

NORTHSTAR Z -80 (ZPB, A /A) 269 
INTERSYSTEMS IMPU -80I 349 
SSM CB1 8080, A &T 214 
SSM CB2, Z -80 A &T 289 
SSM CB2, Z -80 Kit 219 
SYSTEMS GROUP Z -80 with I/O 419 

MEMORY BOARDS 
NORTHSTAR 16K RAM 199 
H -RAM 64K 589 
H -RAM 32K 419 
CROMEMCO 16KZ 419 
CROMEMCO 64KZ 595 
CROMEMCO 256KZ 1095 
MEMORY MERCHANT 

16K Static, 4 MHz 159 
64K Static, 4 MHz 549 

SYSTEMS GROUP 
DM6400, 64K Board 529 
DMB6400, 64K Board. - 420 
HDM2800, 128K Board 1095 

GODBOUT (A£tT) 
CPU -Z 249 
CPU 8085 88 359 
RAM 20 32 359 
RAM 1764 510 
RAM 21 1149 
INTERFACE 1 215 
INTERFACER 1 215 
INTERFACER 2 215 
DISK 1 425 
SYSTEM SUPPORT 1 335 
ENCLOSURE 2 (Desk) 699 
ENCLOSURE 2 (RACK) 759 

VIDEO BOARDS I/O Mapped 
SSM VB2 I/O, Kit. 169 
SSM VM2 I /O, A &T 229 

Memory Maped 
SSM VB1C, 16x64, Kit 152 
SSM VB1C, 16x64, A &T 206 
SSM VB3, 80 Char. 4MHz. Kit 359 
SSM VB3, 80 Char. 4 MHz, A &T 419 

APPLE° BOARDS 
CALIFORNIA COMPUTER 

7710A Asynchronous Ser. Inter..... 139 
7712A Synchronous Ser. Inter. 149 
7424A Calender Clock 99 
7728A Centronics Printer Inter 99 

Call for price on MORROW 
MICRO DECISION and 

CROMEMCO SP -10 

We stock a complete inventory 
of MAXELL, MEMOREX, 

SCOTCH and VERBATIM for all 
your Diskette requirements. 

Write for free catalog. 

Mini MicroMart, lnc. 
943 W. Genesee St. 
P.O. Box 2991 B 
Syracuse, New York 13220 

(315)4224467*. 
0-542.0431 TWX 71 

All prices F O B shipping point, subject to 
change. All offers subject to withdraw) with- 
out notice Advertised prices reflect a 2% 
cash discount )orders prepaid poor to ship. 
ment). C.O. D. 's a Credit Cards, 2% hgher. 

Circle 282 on inquiry card. 
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O TeleMdeö USERS! 
COGITATE Fast Dump/Restore System for TS 

80211,806 
Back up files twice as fast as PIP 

Double the storage. up to 700K /diskette. with 
multiple diskette capability $90.00 

COGITATE Type Ahead With Print Screen 
Print key prints screen 
64 character type ahead butter $90.00 

COGITATE 2780/3780 Communications System 
Communicates with most IBM systems 
Many features for remote lob 
entry 5100.00 

TurboDOS 
MULTI USER $750.00 
SEMINARS $250.00 
Mar is registered trademark of Digital Research Inc 

TurboOOS is a registered trademark of Software 2000. Inc 

PLUS OTHER GOOD TELEVIOEO STUFF! 

COGITATE, Inc. 
SPE CIAIISTS IN UNIQUE iE E E VIDEO SOE IWARI 

21000 Telegraph Road, Southfield, MI 48031 
(313) 352.2345 

VISA /MASTER CARD Accepted i 
Circle 76 on inquiry card. 

DISKETTES 
AND 

DISKETTE DUPLICATION 
DISKETTES (Hub Ring /Write Protect) 

Certified 100°ió error tree 
Box of to 

5'. Single Side /Single Density S 1750 
Single Side /Double Density 20 00 

Double Side /Double Density 2400 
8 Single Side /Single Density 20 00 

Single Side /Double Density 25 50 

Double Sloe/Double Density 30 00 

Specify soft 10 or 16 sector on 5'4 diskettes 
Shipping 51 501Cal add tax) 
Money Order /VISA /MasterCard /C 0 D 

DUPLICATION 

Duplication services - all popular formats 
All services performed on latest technically 
advanced equipment 
Prices start at S1 90 including diskette 

Please write for lull description of all Hoffman 
services and prices 

Hoffman 
sh.r< 

its sa 
17313 FLOWER AVE 

COMPUTER PRODPRODUCTS 

3ISrir 
CA 

Circle 197 on inquiry card. 

COMPARE... THEN CALL 
Is(615)727-6000 

SYSTEMED 
CORPORATION 
P.O. Box 18, Mountain City, TN 37683 

ZA BASF 
flexyDisks 

5' /4't 
Specify soft. 
10 or 16 sector Price /10 Price /100 

1 sideldouble density 520.00 $185.00 
2 sided /double density 34.50 325.00 

8" Specify soft 
or 32 sector Price /10 Price /100 

t side /single density S21.00 $195.00 
t side /double density 29.50 275.00 
2 sided /double density 34.50 325.00 

Certified Check - Money Order - Personal Check 
Allow up to 2 weeks for personal checks to clear 
Add S1 50 to each order :ar U P S shipping charges 

NJ Residents add 56. NJ Sales Ta, 

LZ4tT. 
EEXt,, -LONGE /NC 

280 Dukes Parkway, P.O. Boo 85 
Somerville. N.J. 08876. 1201) 725 -6680 

Dealer Inquiries Invited 

Circle 139 on Inquiry card. 

$99 SINGLE BOARD 
COMPUTER /CONTROLLER 

MODEL MCG.85 FEATURES: 
-8085A CPU -Automatic Baud Rate 
-2K System Monitor -5 Interrupts 

ROM -14 Bit Counter /Timer 
-256 Byres of RAM -Onboard Prototyping 
-RS232C Port -6.144 MHz Crystal 
-Parallel & Serial VO -Onboard Expansion 
-Two 8 Bit Prog Ports 4K ROM 6c/or 
-One 6 Bit Prog Port 4K RAM or CMOS RANI 
-41/2 x 61 PCB 

STOCK $99 Kit $135 A &T. 
Expansion Boards available. Visa, M.C., Amex & 
COD accepted. 

ATLANTIS COMPUTERS 
31.14 Broadway 

Astoria, N.Y. 11106 
212/728-6700 

Circle 38 on inquiry card. 

CALL 
8(X)3431078 

FOR THE 
BEST PRICE. 

Call P. R.I.C. E. for big savings 
on home computers, software, video 
cassette recorders, car stereo, home 
stereo, portable radios and tape 
recorders, cordless telephones, and 
answering machines, video games, 
tapes, and movies. 

P.R.I.C.E. will beat any legitimate 
offer on in -stock items. Call our toll - 
free number now! 800 -343 -1078. 
In Mass. 617- 961 -2400. 

67 Teed Dr., 6283 , Randolph, MA 02368 

Circle 399 on inquiry card. Circle 316 on inquiry card. 

51/4" Floppy Disk Drives 
(Direct IBM' Plug -In) 

TANDON Model TM 100 -1 S189* ea. 

TANDON Model TM 100 -2 . $269` ea. 
12" Green Phospher Zenith Monitor $109' ea. 

IBM EXPANSION 
BOARDS 

64K Memory 5275' ea. 
128K Memory 5375' ea. 
192K Memory $450' ea. 
256K Memory $510' ea. 
Floppy Controller $180' ea. 
16K System BD Memory $ 25' ea. 
MC , VISA or C O D with Cerhhed check 
or money order Arkansas residents add 
sales tax 

For information or orders, call 
501 - 777 -9859 

G -H Computer Systems, Inc. 
P.O. Box 871 Hope, AR 71801 

Plus Shipping 

Circle 179 on Inquiry card. 

MicroScript` a 

Are you wasting valuable time trying to format complex 
documents with a word processor or obsolete text formatter9 

srro.osory,'" is a state of the art test formatter specifical- 
ly designed for the production of technical manuals. specifica- 
tions. and other complex documents This powerful tool pays 
for itself the first time you use d Featuring 

generalized markup floating text blocks 
left alignment footnotes 
center alignment 
right alignment 
justification 
left indention 
right indention 
bold text 
underscored text 
proportional spacing 
fully definable page 
multiple columns 
headers and footers 

variable line spacing 
widow supression 
section numbering 
imbedded documents 
automatic lists 
macro processing 
symbol processing 
table of contents 
direct printer control 
initialization profile 
page numbering 

n9 postpaid within U S ourson U S add SIO CA residents add 
6% Specify CP /M.80'. CP4M.86 MS-DOS'. or PC -DOS' printer 
type. disk format 

Software Techniques" 
6531 Crown Blvd.. Suite 3A San Jose, CA 95120 

(408) 997.5026 

- CP/M -80. CP /M -86 trademarks of Digitai Researcn. MS -DOS 

trademark of Micrxson. PC -DOS trademark of IBM Corporation 

Circle 390 on Inquiry card. 

maim 
Users 
Double Your 

5yrr disk storage 
capacity without adding a drive. 

Get twice as much from your H88 or 
H89 microcomputer. Our FDC -880H 
floppy disk controller, in conjunction 
with your 5yrr drives, for example, 
expands memory capacity from 256 
bytes to 512 bytes per sector. 

And it handles single and double - 
sided, single and double -density, 8" and 
55/4rr drives - simultaneously. 

11! 
C.D.R. Sytm inc 

Controlled Data Recording Systems Inc. 
7210 Claimant Mesa Blvd., San Diego, CA 92111 

(714) 560 -1272 

Circle 71 on inquiry card. 
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405Ni1. 
4021 
4001 

4100 

FULL LINE ALL PARTS & COMPUTER PRODUCTS V P.O. Box 4430X 
Santa Clara, CA 95054 

ELECTRONICS Will calls: 2322 Walsh Ave. e 
(408) 988 -1640 

Same day shipment. First line parts only. Factory tested. Guaranteed 
money back. Quality IC's and other components at factory prices. 

INTEGRATED CIRCUITS Phone orders only (800) 538 -8196 

INTRODUCING A BRAND 
VENTURE is a single 

board computer that is an 
adventure for the hobbyist 
It is a learning, training 
computer as well as lust 
plain fun for anyone who 
wants to get into a state -of- 
the -art computer at rea- 
sonable cost. 

VENTURE comes in kit 
form or fully assembled and 
tested. You can get it in its 
minimum configuration for as little as $195 00 
or take it all the way to floppy disks and voice 
It can be expanded as a kit or fully assembled, 
at your own pace and choice 

VENTURE is a 16" by 20" main board with 
separate ASCII and HEX keyboards It runs fast. 
almost 4 MHz. and has the capability of putting 
1 5 megabyte of RAM and ROM on the board 
along with a variety of inexpensive options. 

A 16- channel analog -to- digital converter al- 
lows use of joysticks, control functions, in- 
strumentation, temperature sensing, etc It 
sound generator, software controlled music. 
Votrax voice synthesizer and real time clock 
calendar add to its versatility. 

VENTURE connects directly to a monitor or 
to your TV set through an RF modulator. And 
now for the heart of VENTURE... its video dis- 
play. VENTURE has a high resolution program- 
mable video display with up to 16,384 user - 
defined characters, alphanumeric symbols, 
special graphics or objects. such as space ships. 
etc. Each character is 8 pixels wide by 16 pixels 
high. with 2 grayscale maps; it has 256 levels 
of grayscale plus video invert/compliment and 
hidden screen update for a "snow" free dis- 
play. The display is 512 x 512 pixel mapped with 
2 planes of video RAM per display, VENTURE 
video is in short... astounding! 

VENTURE has complete software support 
with lull BASIC. 3 ROM monitors. disassem- 
blerassembler'editor. It will run real -time video 
games. all RCA chip 8 programs and all current 
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NEW MICROCOMPUTER 
Quest 1802 software. VEN- 
TURE DOS will accommo- 
date up to tour 5T/4" double 
density floppies A com- 
plete 1802 programming 
book is available. All ver- 
sions of VENTURE are 
shipped with a set of man- 
uals written to be under- 
stood by the inexperienced 
as well as experienced user. 

A standard 60 -pin bus 
with 5 slots. parallel ports and 2 serial ports 
with full handshaking (75 to 9600 BAUD) allow 
expansion into floppy disks, color. EPROM 
programmer, printer, model of your choice. 
Later expansion will add a light pen, a universal 
user programmable music sound board. Gen- 
eral Purpose Instrument Bus, and a high reso- 
lution colorgrayscale pixel mapped video board. 
On -Board Options 

16 channel A to D: 5 slot 60 pin bus, 2 serial 
ports. parallel ports, 4 video options Incl. color, 
48K RAM, Votrax voice synthesizer, sound 
generator, EPROM. full BASIC, disassembler, 
editor, assembler, metal cabinet, additional 
power supply. ASCII keyboard real time clock 
calendar. 
Expansion Options 

Floppy disk, EPROM programmer. light pen. 
universal user programmable music, sound 
board high resolution colorgrayscale pixel 
mapped video board. General Purpose Instru- 
ment Bus, 8088 co- processor board 
Minimum VENTURE System $195.00 
Kit includes CPU and control with 4K of RAM. 
1K of scratchpad. 2K monitor, 1861 video 
graphics, cassette interface and separate HEX 
keyboard with LED displays for address and 
output Power supply is included along with 2 
game cassettes. The main board is 16" x 20" 
and includes space for all of the previously 
discussed on -board options Full on -board ex- 
pansion can be completed for under $1000 00. 
Call for further details, option prices, etc. 

Wien 

MMe+ 

gorsol111, 

Apple Peripheral Kits 
SERIAL I O INTERFACE 0 to 30.000 baud, 
D.T.R., Input 8 output from monitor or basic. or 
use Apple as intelligent terminal. Bd only (P/N 2) 
$14.95, Kit (P /N 2A) $51.25, Assembled (PIN 
2C) $62.95. 
PROTOTYPING BOARD (PIN 7907) $21.95. 
PARALLEL TRIAC OUTPUT BOARD 8 triacs. 
each can switch 110V. 6A loads, Bd only (PIN 
210) $19.20, Kit (P /N 210A) $119.55. 
APPLE II GAME PADDLES Adam and Eve $38.00. 
16K RAM Board to take you to 64K Assem 
$67. Kit $57. 

Interface Kits 
SERIAL/PARALLEL INTERFACE Bidirectional, 
Baud rates from 110 to 19.2K, sw selectable 
polarity of input and output strobe, 5 to 8 data 
bits, 1 or 2 stop bits, parity odd or even or none, 
all characters contain a start bit, +5 & - 12V 
required. Bd only (P /N 101) $11.95, Kit (RN 
101A) $42.89. 
RS- 232/TTL INTERFACE Bidirectional, re- 
quires ±12V, Kit (P /N 232A) $9.95. 
RS- 232/20mA INTERFACE Bidirectional, 2 

passive opto- isolated circuits, Kit (P/N 7901A) 
$14.95. 

PROM Eraser 
Will erase 25 PROMS in 15 minutes. Ultraviolet, 
assembled. 25 PROM capacity $37.50 (with 
timer $69.50). 6 PROM capacity OSHA/UL ver- 
sion $63.00 (with timer $119.00). 

Z80 MicroProfessor $135.00 
Single board computer. Learning, teaching. pro - 
totyping. 2K RAM. keyboard, displays; cassette 
interlace. Tiny BASIC $19.00 All fully 
assembled. 

MONTHLY SPECIALS 

2114 8/313.95 2732 -2 $10.95 
2114L3 8/314.95 4164-150 6.75 
2764 $14.50 1771 15.95 
Z80 DMA 3 9.95 1791 24.95 
0.P0 765 $34.95 1793 26.95 
LM317K S 1 50 2532 6.50 

RCA Cosmac 1802 Super Elf Computer $106.95 
The Super EB is a tremendous value as it combines R&D. A monthly newsletter. Ouestdata is devoted 
video, digital displays, LED displays, and music, exclusively to software for the Super Elf and there 
all on a single board for $106.95. are many software books available at low cost. 

The Super Elf expansion capability is virtually un- The Super Ed computer system is now available as 

limited and you can do it inexpensively one step at 
a time Expansion includes casstte interface, addi- 
tional memory, color video, Basic, ASCII key- 
board, printer, floppy, S -100 bus, RS232, etc 

The Super Elf comes complete with power supply 
and detailed 127 page instruction manual which 
includes over 40 pages of software, including a 

series of lessons to help get you started and a 

music program and graphics target game. Many 
schools and universities are using the Super Elf as 

a course of study. OEM's use it for training and 

a sexes of bare boards as well as full kits and 
assembled 
Bare Boards: Super Ed $35.00. Super Expansion 
$35.00. Power Supply 510.00. S -100 Color 
$35.00. iynamlc RAM $40.00. Manuals $10.00. 
Super Basic $45.00. 
"Eat 8 Run" cassette $14.95 
Free 14 Page Brochure 
Send or call for a free brochure on se 

details and pricing of the Super Elf and its 
expansion We will get it right out to you' 

Z80 Microcomputer Kit $69.00 
16 bit IO, 2 MHz clock. 2K RAM, ROM Bread- 
board space. Excellent for control. Bare Board 
$28.50. Full Kit $79.00. Monitor $20.00. Power 
Supply Kit $35.00. Tiny Basic $30.00. 

Modem Kit $60.00 
State of the art, orig., answer. No tuning neces- 
sary. 103 compatible 300 baud. Inexpensive 
acoustic coupler plans included. Bd. only 
$17.00. Article in June, July, Aug. Radio 
Electronics, 1981. 

60 Hz Crystal Time Base Kit $4.40 
Converts digital clocks from AC line frequency to 
crystal time base. Outstanding accuracy. 

Video Modulator Kit $9.95 
Convert TV set into a high quality monitor w/o 
attesting usage. Comp. kit w/hull instruc. 

Multi -volt Computer Power Supply 
8v 5 amp, - 18v 5 amp, 5v 1.5 amp, -5v 
5 amp. 12v 5 amp, - 12v option. x5v, ±12v 

are regulated Basic Kit $35.95. Kit with chassis 
and all hardware $51.95. Add $5.00 shipping. Kit 
of hardware $16.00. Woodgrain case $10.00. 
Si 50 shipping 

ljrpe -N -Talk by Votrax 
Text to speech synthesizer with unlimited vo- 
cabulary, built -in text to speech algorithm, 70 
to 100 bits per second speech synthesizer. 
RS232C interface $275.00. Speech IC $59.00. 

Voltage Mate $18.50 
$1 25 shipping. Switching regulator kit with 
adjustable AC DC voltage conversion 3 modes 
of operation. step up step down. inversion 
Jumper selectable modes of operation. Input 
voltage 5 -15 VDC, output voltage - 24 to + 30 
VDC, current draw 30 -250 ma 

UHF Preamplifier Kit $34.95 
$2 00 shipping Improves uhf reception dr.r 
mahcally, 25 db gain assem. version $57.50. 
Articles Radio Elect Mar. May. 1981 

Fluke Multimeters 
D800 $125 -D802 $189 -0804 5249 

Rockwell AIM 65 Computer 
6502 based single board with full ASCII key- 
board and 200 column thermal printer 20 char 
alphanumeric display ROM monitor, fully ex- 
pandable $445.00. 4K version $454.00. 4K 
Assembler $35.00, 8K Basic Interpreter 565.00. 

Special small power supply 5V 2A 24V 5A 
assem in frame $59.00. Molded plastic enclo- 
sure to fit both AIM 65 and power supply 
552.50. AIM 65 1K in cabinet with power sup- 
ply, switch, fuse. cord assem 5571.00. 4K 
$586.00. A85/40-5000 AIM 85/40 w /16K RAM 
and monitor 51295.00. RAM Board Kit (16K. 
$195) (32K, 5215) VD640 Video Interface Kit 
$119.00. AST $149.00. Complete AIM 65 in 
thin briefcase with power supply $532.00. 
Special Package Price 4K AIM. 8K Basic, power 
supply, cabinet $615.00. 

AIM 65.IKIM /SYM /Super Elf 44 pin expan- 
sion board: board with 3 connectors $22.95. 
-Send for complete list of all AIM products. 

Elf II Adapter Kit $24.95 
Plugs into Elf II providing Super Elf 44 and 50 pin 
plus S -100 bus expansion. (With Super Ex- 
pansion). High and low address displays, state 
and mode LED's optional $18.00. 

TERMS: $5.00 min. order U.S. - nds. Calif. residents add 6 tax. 
510.00 min. VISA and MasterCard accepted. $1.00 insurance optional. 
Shipping: Add 500, orders under 525.00 -10 °0. 

Prices 
subject 

to change 

Super Color S -100 Video Kit $99.00 
Expandable to 256 x 192 high resolution color 
graphics. 6847 with all display modes computer 
controlled Memory mapped 1K RAM expand- 
able to 6K S -100 bus 1802. 8080. 8085, Z80, 
etc Dealers: Send for excellent pricing margin 
program. 

FREE: Send for your copy of our 1982 
QUEST CATALOG. Include 88c stamp. 
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Verbatim® 
Diskettes 

Top -quality Verbatim° Diskettes 
from TechData, your complete 
word and data processing supply 
center. Dealer inquiries invited. 

7- Call Toll Free 
1-800-237-8931. 

In Florida, call 
813 -577 -2794. J 
TechData Corporation 
3251 Tech Drive North 
St. Petersburg. FL 33702 

Circle 404 on Inquiry card. 

STOP 
Wasting Money! We Have the World's Most 

Cost Effective Development System. 
Includes Heekit t. O. a powerful 
100% machine code editor/ 
debugger utility program that 
makes coding for 8-bit Micros a 

snap. 

Program from Commodore 
VIC-20 keyboard Into built -In 
4K ROM emulator 
Jumper to target ROM socket 
Test programs In circuit 
Built -In EPROM programmer 
and power supply 
Burns & runs EPROMS for 
the Commodore VIC -20. too 
Comprehensive manuals 
Fits EXPANSION PORT 

PROMOUEEN CARTRIDGE ONLY $199 
Send for Free Brochure 

PIIQJpIEFe 

Gloucester Computer Bus Co. 
8 Brooks Rd., Gloucester, MA 01930 

817- 283 -7719 
visu AMP MASTERCARD ACCEPTED 

«commodore approved product 

Circle 187 on Inquiry card. 

WIREMASTER 

Whip your wire wrap 
and PC layout 
problems with 
WIREMASTER 

WIREMASTER is a software tool for design, 
layout, and assembly of hardware. Your 
schematic Is fed to WIREMASTER, which 
produces network maps, cross -references, 
wire and parts lists, and debug checklists. 
CHANGEMASTER keeps track of fixes and 
updates PLOTBOARD and PRINTBOARD 
give pictures of the layout. Post -processors 
for wirewrap machines available. Runs on 
8 and 16 bit CP /M, CDOS, and MSDOS. $200. 

AFTERTHOUGHT ENGINEERING 7266 Court 
ney Dr San Diego, CA 92111, (714) 279 -2868. 

Circle 13 on inquiry card. 

NEW! M68000 
SINGLE BOARD COMPUTER 

!lfraginag46 
. Ican3~ .c-ol z- 

nisi* 
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Circle 182 on Inquiry card. 

THE SORT 
General Son and Merge Utiny 

Created exclusively for the IBM Personal Computer 
$95 

THE SORT SORTS: 
BASK. PASCAL FORTRAN 
COBOL and MA,Merge files 
uguentul.rardaa 5les 

records organized by noms and hoes 

for all common dale type lstnrgtext. 
Integer. real, doubts precision) 
for dlcommondatatypnlshlrg.te.t. 
Integer. real. double precnani 

re and internal dam external 

interactive parameter meparaton 
record selection 

Rec.,,,, bA K and one disk drive 

Also OMS SOFTWARE DEVELOPMENT SERIES 

A PASCAL SCREEN UNn Access screen and 
keyboard hom Pascal meson, MO 

PASCAL DOUBLE PRECISION ARITHMETIC 
PACKAGE Increase your Pascal 
Integer anthmehc precision to 32 bits' SW 

C UTILITY PACKAGE convert video nodes. 
opens communication hoar. speeds no 
10. Sets Epson and NEC tabs 525 

Registered trademark of IBM. 
Send order with check; money order lo 

ORGANIZATIONAL MANAGEMENT SYSTEMS. INC 
3 Chickory Coon. Glen Arm. Md. 21057 

13011 668-9011 

MD residents include 5% sales tax 

Circle 311 on Inquiry card. 

5-100 Single Board 
WINCHESTER 

"EASY DISK CONTROLLER" 

Works with any 5100 CPU + ZEE 696 
Supports 51/4". 8" and 14" Drives 
ST -506. SA -1000. SA -4000 Interfaces 
Record Accessible 1 -K sector buffer 
frees host memory. matches DMA speed 

On -board microprocessor - auto seeks. 
simple. very small software driver 
Dealers and Distributors invited 

Assembled and tested with formatter/test 
program and operating system drivers. 

VISA. MasterCard - specify drive - $545. 
Monitor Dynamics, Inc. 

1121 West Ninth St. Upland. CA 91786 
17141 985.7214 

Circle 286 on inquiry card. 

6800 Micro Modules 
anew 1 - 

lit 

FOR INTERFACING TO: sensors . 

transducers analog signals, sole- 
noids. relays lamps, pumps. AC 
motors. DC motors stepper motors . 

keyboards. displays 488 GPIB 

ADDITIONAL FEATURES: 6800 MPU. 
counter timer.fail safe battery back up 

w.ntek Colp 

1Y I` 1, Ii I I La o"YZ,etIIN 47004 
317 1a2-042e 

Circle 438 on inquiry card. 

Get more out of your 
Apple with the MICRO 

on the Apple Serles 
Vols. 1, 2, & 3 $24.95 ea. 

+ $2.00 shipping each volume 

Each book includes more 
than 30 programs - 

all on DISKETTE 

Machine Language Aids 
1!0 Enhancements 
Runtime Utilities 
Graphics & Games 
Hardware & Reference 

Information M -ro order toll free: ® 1- 600. 345 -8112 
In PA 1-800-662-2444 

MICRO INK, Inc. 
P.O. Box 6502 
Chelmsford, MA 01824 

Circle 257 on Inquiry card. 

Dysan 
?PORATION 

Solve your disc problems. bay 100% surface 
tasted Dyson &Metres AB ordure "shipped 

from sods within 24 hots. Cal toll FREE 

18001 2354137 tor pricer and infonutsfoIE 
Visa and Master Card accepted 

PACIFIC 
EXCHANGES 
100 Foothill Blvd 
San Luis Obispo. CA 
93401 (In Cal call 

(805) 543.1037 ) 

Circle 318 on inquiry card. 
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SBC -880 S-100 IEEE STAND ALONE 

SINGLE BOARD C OMPUTER 
USES Z -80A (2 or 4MHz) 

FEATURES: RS232 Serial I/O Port Parallel Ports for Centronics 
or Gen Purpose Panter Three 16 bit Programmable Timers, one 
used for baud rate EPROM Circuitry for 2708. 2716, or 6116 (2K 
RAM) 1K On Board RAM Circuitry locatable on 1K boundnes 

Power On EPROM Jump Circuitry Phantom EPROM Circuitry 

Kit 

A8T 
$265 

FDC -1 S-100 IEEE 696 

FLOPPY DISC 

CONTROLLER 
USES WD1795 -02 

FEATURES: State of the art digital separator Doves can be any ANSI 5' or 8 dove 

Dove Size, Step Rates, Formats can be intermixed without changing software Runs 

SD. DD. SS and DS Formats Digital Prewnte Compensation. 

Assembled and Tested $295.00 KR $265.00 

1t: SPECIAL * APPLE II COMPATIBLE 
FLOPPY DISC CONTROLLER 

DIRECTLY DRIVES 
ANY ANSI, SHUGART 

OR TANDON 
DISK DRIVES 

Frees you from Apple disc drives and Apple look alike drives. 
FEATURES. Gumpatibie with CP /M. PASCAL and Apple DOS 3 3 Drives can be any 
standard Shugart compatible 51 drive Reads 13 or 16 Sector Discs. hard or soft sectored 

7 Cards can be used to drive 14 Disc Drives two drives each card) 
Controller $99.95 
Tendon, D/D TM100 -1 $225.00 

S-100 IEEE 

REAL TIME 
CLOCK CALENDAR 
GIVE YOUR COMPUTER THE 
Hour-Min.-Sec.-Day-Month-Year 

FEATURES: Date provided as Day, Month, Year with Leap Year register bit Time pur 
vided as 12 or 24 hour program selectable format, hours, minutes and seconds Time 
and Date settable by program control Plus or Minus 30 second time adjustment 4 
Time Interupts available - 1 hour. 1 minute. 1 second and 1040Hz (approx. 1 millisecond) 

Crystal Controlled time reference On board Rechargable Data Sentry Battery 

Assembled and Tested $139.00 Kit $115.00 

APPLE II COMPATIBLE ASCII 

FULL 

KEYBOARD 
FEATURES: N -Key Rollover Function Shift lock, Underscore and I I / High Flexibility 
for Modification or Expansion Plug -in Compatible with Apple II Compact size. mounts 
in Apple Il Case Full Typewriter Keyboard with TTL level ASCII outputs On -Off 

Indications Low Power Consumption 

Assembled and Tested $99.00 

S -100 IEEE 696 CARD CAGES AND MOTHER BOARDS 
*Ground Sheilding Network prevents cross talk 
*LED Power Indicator * Easy Access to Power and Reset Lines 
*Available in 6, 8, and 12 slot cages 

6 Slot 8 Slot 12 Slot 
Bare Board $20.00 $25.00 $35.00 
Kit 40.00 55.00 80.00 
Assembled & Tested 55.00 80.00 115.00 
A & T and in Card Cage 80.00 115.00 1 55.00 

SUNTRONICS PROTOTYPE BOARDS 
APPLE Prototype Board. Double sided glass with gold 
plated Apple and General Purpose terminals. Con - 
tains matrix of 1 7 x 63 solder plated donuts on .15 x.1 
spacing. Great for 14. 16, 24 pin IC s. 

SUN -722 $13.75 
S -100 Prototype Board. Double sided glass with 
gold plated, numbered S -100 terminals. Matrix of 
25 x 78 solder plated donuts on .15 x .1 spacing. 
Locations for headers and regulators. Great for 14. 16, 
24 pin IC s. 

SUN -721 $17.85 

General Purpose Experimental Prototype Boards 
(Solder Plated w /Double Sided Terminals on .156" Centers) 

15/30 pin. 31/4 x 41/4 board w /.1 x.2 hole spacing and 
power strip run every 1.2 Allows 6x7 Spin IC s or 2x3 
24pin IC s 

SUN IC -S $1.65 
22/44 pin, 4V, x 6v. board w /.1 hole spacing. Contains 4 
rows of 67 pins with power stops between rows. Pattern 
of 4 columns of 67 pins. Takes all sizes of IC s. 
SUN U -75 $3.25 
22/44 pin. 41/4 x 7 board w /.1" x .2 hole spacing and 
power strips every 1.2 . Allows 10x10 8pin ICs or 3x 7 

24pin IC s. 
SUN IC -L $3.95 

Dealer Inquires Invited 

SAMWOO 

MONITORS 
Features: Composite Video Input/ 
Output Switchable Input Impedance 
75 or 10K ohm 750 Line Resolu- 
tion at Center and 500 Lines at Corners 

Dimensions are 12.13 x11.34 x 

11.65 for the 12 model and 8.66 x- 

8.54 x9.05 for the 9' model 

9" 18Mhz BANDWIDTH 12" 12MHz BANDWIDTH 
Black and White 

Green 

Orange 

$117.00 
121.00 
125.00 

Black and White $127.00 
Green 130.00 
Orange 134.00 

Add $7.50 Shipping and Handling for this item 

Dealer Inquires Invited 

EPROM's, RAM's, CPU, and MISC 
1 -7 Sup 50 up 1 - 7 8 up 50 up 

6116P -3 (150nSI 6.10 5.75 
2732 4.75 4.40 CALL 2114L -2 (200nS) - 1.62 
2532 7.65 5.95 CALL 4164 (1 50nS) CALL CALL 
2764 16.95 14.50 CALL Z -80A CPU 5.29 - 

16K RAM Expansion Kit For TRS -80 Model III 511.00/8 

CALL 
CALL 
CALL 

SUNTRONICS 
12621 Crenshaw Blvd., Hawthorne, CA 90250 

STORE HOURS. MON. -FRI. 9:00am to 6:30pm J SATURDAY 1000am to 5:00pm 

=mp CALIFORNIA OUTSIDE CALIFORNIA TOLL FREE 

213-644-1149 1- 8 00 -421 -577 5 
i fur Tech Info and Calif. orders) (Order Desk Only) 

Marl Order -Minimum Order. $10. Send Money Order or Check to: P.O. BOX 1957- 
Dept. B. HAWTHORNE, CA 90250. VISA or Mastercard (please include expiratuin 
:evcl Add $2.00 postage and handling to order. CA residents add 636 sales tax 

Apple is a registered trademark of Apple Computer Inc. 
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Maxell Floppy Disks 
The Mini -Disks 

with maximum quality. 
"asa-,I 

Dealer inqu ries 
invited. C.O D's 

accepted. Call 
FREE (800) 235 -4137. 

PACIFIC EXCHANGES 
too Foothill Blvd.. San Luis 
San Luis Obispo. CA 93401 
In Cal call (800) 592-5935 or 
(805)543-1037. 

Circle 318 on inquiry card. 

price or quality? 
Get both .. . 

with a MICRO CONNECTION, 
the quality, direct connect, Bell 
103 modem. Independent 
reviewer writes, "When the 
going gets rough, if a MICRO - 
CONNECTION can't make it, 
then nothing will. In the area 
of sensitivity and noise elimina- 
tion, it will perform as good or 
better than my $995" modem. 
An excellent value for 5159. 
Autodial /Autoanswer for 5199. 

the m,croperTheral corporation 
2643 151st Place N.E., 
Redmond, WA 98052 

Op (206 ) 881 -7544 
! 

Circle 273 on inquiry card. 

LOOK TO THE FUTURE .. 

EPROM-32 
The only EPROM programmer you need! 

IEEE-696 IS-100) EPROM programmer for single supply 
1 
+5VIEPROMs 

Programs current 1K through 16K (byte) EPROMS plus future 
32K EPROMs. 
EPROM can be verified through a port or located in memory 
space for verification and use 
Personality Modules adapt board to different EPROM types 
PM -1 - 2508. 2758 PM-3-2732. 2732A PM -6 -68764 

2516. 2716 PM -4 -2564 PM -7 -2528 
PM -2 -2532 PM-5-2764 PIA-8-27128 
Single zero -Insertion -pressure socket accommodates both 24- 
pin and 28-pin EPROM packages 
On -board DC-to-DC converter with adjustable regulator for pro - 

gramming voltage 
Double -sided PC board with solder masks, silkscreen and 

gold- plated contact fingers 
8080/Z80 control software includes commands for program- 
ming venhcation. disk I/O and editing 
Comprehensive users manual contains source listing of con- 
trol software 

Mie eoynernks $269.95 
)assembled & tested) 

Corporation Price includes EPROM-32. documen- 

P.O. Box 17577 tation and two Personality Modules 

Memphis, TN 38117 Ispecityi Additional Modules -6795 

(mphis, T -0381 
Control software on8 inch single den se 
ry CP /M-compatible diskette - $9 95 

MasterCard 8 Visa TN residents add 6% sales tan 

Circle 271 on inquiry card. 

FOr the 
IBM PC and 

CP /M -86 
8087 CHIP $223 

APPLICATIONS 
FFTs $75 

MATRIXPAK ... $75 

87/88 GUIDE VOLUME I ... $19.95 

LANGUAGE SUPPORT 
87 MACRO" $150 
87 BASIC" $150 
87 PASCAL" $150 
87 FORTRAN" $150 
BM P.nonw come r.' 4 r new.Sp Iadomrn 

or IBM Corp CD /M -116 n a In lonun vr DVS, P. 
i,Cl InC 6067 it r IreeMren o nIM OpD 

87 asou 0e e,MKRO B7BOBIC enwasUL 
9)FORTRAN and ....croft... srs Irp.mani or 

vcroWsn Inc 

Micro 
Ware 

Wig 

PO Box 79 
Kingston, MA 
02364 

(61 7) 746-7341 

Circle 278 on Inquiry card. 

NOW MAKE SOLID 
CONNECTIONS.... 

Mále or Female 
RS 232 GENDER REVERSERS 

519.95 each 

postpaid 
American Made 

Order either two male or 
two female connectors with all 25 pins 
interconnected. Both Gender 
Reversers just $34.95 post- 
paid. Purchase Orders from 
rated firms accepted. Get free 
illustrated catalog of interface we...,.... - 
and monitoring equipment. 11.1 

B &B electronics 
P 0 Box 475 -B Mendota, IL 61342 

Phone 18151 539-5827 

Circle 43 on Inquiry card. 

PC/FORTH TM 

Complete FORTH program development systems 
for the 18Me Personal Computer. Packages 
include interpreter /compiler with virtual memory 
management, line editor, custom screen editor, 
assembler, decompiler, utilities, file and record 
access modules, and many demonstration pro- 
grams. 150 page user manual $100.00 

Software floating point, Intel 8087 support, color 
graphics extensions, and target compiler avail- 
able at additional cost. 

Specify PC -DOS or CP /M -86e. One disk drive 
and 48 kbytes RAM required. Software supplied 
on 51/4 inch single sided soft sectored double 
density diskettes. 

Laboratory Microsystems 
4147 Beethoven Street 
Los Angeles, CA 90066 
(213) 306-7412 

O. M , .r tl ...._.. d DY.,. .....J i. 

Circle 227 on Inquiry card. 

MEDICAL 
SOFTWARE 

MediSoft specializes in non -accounting 
software applications for the medical pro- 
fessional, pharmacy, hospital and 
teaching institution. Emphasis is on 
literature retrieval, drug information, pa- 
tient data processing, diagnostics and 
biosimulation. We are currently 
marketing and developing software in 
these areas. If you are a program 
designer with medical Interests or a 
medical professional with programming 
interests, contact us for a prospectus on 
our future and yours. 

MediSoft 
Medical Professions Building 
1595 Soquel Drive, Suite 350 
Santa Cruz, CA 95065 
(408) 476 -7861 

Circle 250 on inquiry card. 

*4 scotch 
DISKETTES 

SAVE 40% ó plea list 

s Specify soh. Price /l0 
5 1/4 10 or le sector 

07440 1 sldelsglidbl dens 526.70 
N745 2 sidesldbl dens 38.40 
8748 1 sldel77 track 33.80 
4747 2 sides/77 track 45.50 

8" Specify soft 
or 32 sector 

#740 1 sidelsgl dens 27.30 
#741 1 side /dbl dens 35.80 
#743 2 sides/sib! dens 43.80 

CHECKS - VISA - MC - C.O. D 

1313/ 777 -7780 ADD $2 SHIPPING 

LYBEN COMPUTER SYSTEMS 
27204 Harper Ave. 

St. Clair Shores, MI 48081 

Authorized Distributor 
information Processing Product 

Circle 238 on Inquiry card. 

JhOß0'A4N 
Check with us before you order 
FORTH from any other dis- 
tributor. UNIFORTH is avail- 
able for most Z -80, 8086/8088, 
LSI /PDP -11, 68000 or 16032 
computers, either stand -alone or 
as a task under an operating 
system. UNIFORTH adheres to 
the FORTH -79 standard, and 
includes a video editor, floating 
point routines, and an assembler. 
We offer a solid, professional 
system with extensive documen- 
tation and option packages. 
Prices: $60 (basic) to $300 
(multi-user). 
Requires 8" floppies. 

Unified Software Systems 
P.O. Box 2644 

New Carrollton, Md 20784 
(301) 552-1295 

Circle 423 on inquiry card. 
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DECADES OF SERVI E 

Washington Computer Services 
97 Spring Street 
New York, New York 10012 

TO ORDER: CALL OUR TOLL -FREE NUMBER: (800)221 -5416 

In N.Y. State and for technical information: (212) 226 -2121 

HOURS: 9 AM -5:30 PM (EST) Monday- Friday 

an affiliate of ((( WA SH(NGTON"' est.-1912 
ELECTRIC COMPANY 

CUSTOM COMPUTER ROOM WIRING SINCE 1960 

TELEX: 12 -5606 CABLE: WASHCOMP NYK 

FULLY CONFIGURED BUSINESS SYSTEMS 
The following are some examples of the fully assembled and tested business and 

scientific computer systems which we offer: 

5 
The Premier Multi -User Computer System CALL 

8000 SX, multi-user, multi processor, turbo DOS FOR 

,NTERNATIONA1 CPM 2.2. FULL 2 YEAR WARRANTY! CONFIGURATION 

5000IS, S -100 desk top mainframe 
On -Site Service Contracts Available 

MORROW s MICHODECISION from below $1200 

8088/8055 -Runs both 8 & 16 bit software. Green or high res. 

color. CP /M, MS -DOS 
APC -8086, 16 bit, 128K, 8" DRIVES, 1024 x1024 Color Graphic. 

NEC32 bit F.P. Proc., MS DOS, CP /M 86 from $3295 

PC -8800 Personal Computer 
The Professional's Work Station 

NEC on N.Y.S. Contract #P -07220 

68000 16 bit multi -user, S -100. UNIX V. 7 $CALL 

COMPUTER 

Systems Group 

California 
Computer 
Systems 

8086 16 bit, 128K RAM, S -100. Syst. #2 $3499 

XEROX. 

NorthSta 

M i 
DÉIf1dNS 

ALTOS 
8 & 16 BIT BOARDS 

& SYSTEMS 

SCION MicroAngelo Hi Res Graphics Systems SCALL 

Similar savings on SSM, DELTA, DYNABYTE, TELEVIDEO, DIGIAC, ADDS, DEC. 

DATA GEN., ATARI, TECMAR AND MANY OTHERS 

PRINTERS 
Teletype 40. 300 LPM- typerwriter quality, RS -232 from Only 

interface. This quality printer is available in many $3200 
configurations including forms access, quietized case, etc. 

Teletype 43 from $995 

ANADEX DIABLO MANNESMANN TALLY 

CENTRONICS EPSON NEC AMERICA 

C. ITOH FACIT QUME 

DATA PRODUCTS OKIDATA SMITH CORONA 

DIGITAL EQUIP. CORP. OLIVETTI TELETYPE 

INTERGRAL DATA SYS. QANTEX TEXAS INSTRUMENTS 

Where Do You Turn To Solve Your Computer Puzzle? 

TURN TO US! 
We'll show you 

the easiest way 
to put the 

Dieces together. 

Matched, Compatible, Proven - 
Use Someone Else's Engineering to Supplement Yours. 

SOFTWARE 
Over 2000 business. scientific. professional applications &educational packages are 

available. Call with your requirements for our advice or a nuotation. 

8" DISK DRIVE SALE NOW! 

$540 2 for $1025 
$550 2 for $1050 

$350 
$950 

$CALL 

8 "SHUGART SA8O1R $385 8" SHUGART SA 851R 

OU ME DATATRACK 8 or MITSUBISHI 

Enclosure, power supply for 2 8" drives A & T 

MORROW DISCUS 20 + CP /M` MICROSOFT BASIC, CONT. 

VISTA 

HARD DISK SPECIALS 

CORVUS Á:I 
TERMINALS 
TELETYPE 

TELEVIDEO 

LEAR SIEGLER 

AMPEX Dialogue 81TM 

Interactive Terminal 

Full cursor control 

Full editing keys 

Full visual attributes 
02 pages (4 page 

optional) 
Printer port 

Black & White, Green, or $795 
Amber screen 

eAMFO 

PMMI MODEM 

ADDS 

ANN ARBOR 

VISUAL 

lfsl 
S ¡Pow' 

/IlOiMAN - 

$359 

IBM 1301 

DIGITAL EQUIP. CORP. 

HAZELTINE 

BACK TO SCHOOL SPECIAL! 
ZENITH ZT -1 

Built-in Auto Dial 

Modem Terminal 

DEC VT -52 Compatible; 

96 ASCII +33 

L_ graphics cursor 

control keys. Editing $669 
functions. Many other 
functions. 

PLEASE! 
Do not confuse us with mail order dealers. We are a 
full service distributor serving the data processing & 

installation needs of business & industry from micros to mainframes. 
System houses, Educational institutions & governmental agencies given 

special consideration. Leasing available. 

N. Y. State agencies, municipali- 

ties, and schools - call us for 

information on our O.G.S. term 

contracts on hardware & software. 

DEALER and INTERNATIONAL INQUIRIES WELCOME 
For fast delivery, send certified check, money order or call to arrange direct bank wire transfer. Personal or company checks require two to three weeks to 

clear. Prices subject to change without notice: call for latest prices. Prices include 3% cash discount. N.Y. residents add sales tax. Qantex is a trademark of 

North Atlantic Industries, Inc. CP/M® is a trademark of Digital Research. All sales subject to our standard sale conditions (available on request). Call for 

shipping charges. Above prices do not include customization or installation. 
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SUPER I/ON 
Low Cost I/O Expansion Board 

am and interface protects in minutes 
Use with any Z80'. processor Use 

simple In /Out instructions No - 

complicated controllers to mit 
Features 1/0 or memory map 
32 byte wile channels 
16 Input /16 Output 
256 bits of I/O Op 

eons for TRS' SIN - 

CLAIR arCZ80 
socket inter- 
face ca 

'Trade 
marks 

INTERFACE 

Relays. lamps. 
breadboard proj- 

ects uarts. modems. 

leds. motors. voice 
protects. emulate com- 

puter buses. robotics 
protects real time con- 

trol communication inter- 
laces limited only by your 

imagination 

WIN /MILL Research, Inc. 
INNOVATIVE PRODUCTS FOR INNOVATIVE PEOPLE 
453 Crampton Avenuet ORDER PHONE (only)1702) 329 -0441 
Reno. Nevada 89502 For priority info. send SASE. 

Circle 437 on Inquiry card. 

TAXMAN -83 
An Interactive TAX MANagement Program for 

VisiCalc`"& Super Calce' Users 

TAXMAN83 emits you with the capahe to early rakulate your 1982 

taxes by tang the already proven VtslCak and SuperCak, "electron¢ 
spreadsheets 

TAXMAN -3 prepares and prints 1982 indrvdual Income tax returns 

TAXW)F83conaders al tax *manes. computes the latest tax passible 

tests reasonableness and leas you which forms are necessary for filing 

TAXMAN-83 includes the fdlowng formshchedules Federal 1040 

Schedules A. 8. C. D. E. F. G, R. RP. SE, ES, U. W. Forms 1116.2106. 

2119.2210.2440.2441. 3468. 3433. 4136, 4137. 4255. 4582. 4563. 4625. 

4684. 4797. 4796. 41:35. 4952. 4970, 4972. 5.329, 5544. 5935. 5984. 6249. 

6251. 6252. 6478. 6765. 6781 Tax schedules X. YS, YJ. Z. Tax tables. 

Sales tax tables for all states 

TAXMAN-13 Is now available fa most microcomputers utdmrg 

VaCalc'" or S(perCak." 
PRICED AT ONLY 

$95.00 
Call 1.205- 533-7590 

MaslcrCord 

ATSUKO 
COMPUTING 
INTERNATIONAL 

303 Williams Avenue Huntsville AL aseor 

v,.cä , i usnr. á v,í40tdo s.o. +vi ao.v.. nsaáciia'°`a.00 ä 

Circle 39 on Inquiry card. 

The ACCOUNTER 
for 

Apple II, 48K, One Disk Drive 
Double Entry, Menu -Driven 

GENERAL LEDGER 

Cash Journal Check Record Revenues 
Receivables Payables Payroll 

Flexible, simple to apply 
P. Sort, test, vew, audit 

Current financial statement 
User -error recovery 
Formatted printout 
60 -page manual 

w Many more features 

GREAT FOR NON -ACCOUNTANTS 

Limited -time special $89 00 

8 Add $5 79 tax in California 
Money -back guarantee 

CYCLONE SOFTWARE 
10395 Flora Vista Ave. 
Cupertino, CA 95014 

Circle 133 on Inquiry card. 

Improve the EPSON ? 
Sure, with 

Auto On -Linem 
Forget to turn the EPSON back on- 
line? Auto On -Line remembers. 

Does the remote printer hang up 
because people leave it off -line? 
If someone leaves it off -line for 
more than 20 seconds, Auto On- 
Line turns it back on -line 
automatically. No more hang -ups. 

Assembled, tested and ready to 

plug in to any MX8O series 
printer. 

Send check or money -order $19.95 
(Postage and Handling INCLUDED, 
Conn. res. add 7 1/28 tax.) 
Dealer inquiries welcome. 

KR FR Associates 
6Waterbury Rd, 
North Haven,CT 06473 

Circle 224 on Inquiry card. 

NEW PRODUCT! 

CP /M Z80 -A 
SINGLE BOARD COMPUTER 

On board video Wide line and thin line graphics 
128K of RAM Sasi interface Floppy disk con- 

troller for up to four 5 -1/4 and four 8 inch drives, 
single /double density simultaneously 4 serial 
ports Full Centronics printer port Expansion 
bus Extended track buffer 16K printer buffer 

DMA Compact size (8 -1/4 x 12 -1/4) 

600,00 
on orders placed and paid for 
prior to March 1, 1983 FOB Los 
Angeles. CA $7.00 shipping 

INSIGHT ENTERPRISES. CORPORATION 
373 N Western Ave Suite 12. 
Los Angeles. CA 90004 (2131461-3262 

Dealer. OEM. International Inquiries Welcome 

Circle 208 on Inquiry card. 

Y.E.S., We have the best... 
prices available on I.C.'s. 

2114 200ns 1.50 
4116 150ns 1.35 
4164 Pla. 200ns 5.50 
4164 Cer. 200ns 5.70 
4164 Cer. 150ns 6.00 
6116P-3 150ns 4.75 
6116LP-3 150ns 5.70 
58725 NMOS 200ns 4.50 
2716 450ns 3.40 
2732 4SOns 4.00 
2764 25ans 9.95 
2532 450ns 4.90 
Z80A CPU,CTC,PIO 3.35 
Z80A SIO 12.00 
8255A-5 3.00 
D8080A 2MHZ 3.90 
Z80B CPU 10.00 

*C.O.D., Master Charge and Visa 
accepted. 
*Ask for OEM quantity prices. 

Yang Electronic Systems, Inc. 
307 Compton Ave., Laurel, MD 20707 

(301)776 -0076 

Circle 461 on inquiry card. 

SAVE SP; 
IBM'- -PC USERS 

Buy RAM Card /Serial Port 
direct from the manufacturer 

COMPARE OUR PRICES 
RAM Card 64K populated. expandable to 512K $239 
RAM Card 128K populated, expandable to 512K $319 
RAM Card 256K populated, expandable to 512)1 $479 
RAM Card 512K populated. expandable to 512K $799 
Above each RAM Card with Serial Port, add $80 
Expansion Kit 64KB(tested). only $70 

LOOK AT THESE FEATURES! 
Multllayer Board for Low Noise 

Socketed for Easy Upgrade to 512K memory 

One Year Warranty 

Parity Generale /Check - Fror Detecting Capability 
Fully compatible with IBM -PC Software 8 Hardware Specs 

Easy lo Follow Instructions Included 

Serial Port may be Configdred as COM1 or COM2 

Address Flexibility - Each 64K Block is Address Selectable 

for any Base Address. 

Dealers inquiries aelcome Add $5 for Shipping California Resi- 

dent. Add 6% Sales lax 

Call or Send Check/Money Order to 

MK Research 
14682 Orange Acres Irvine. California 92714 

Telephone: (714)559 -1598 

Circle 284 on inquiry card. 

PRINTER CABLES 
ALSO 

CRT & MODEM CABLES 

CUSTOM MEG. TO YOUR 
SPECIFICATIONS 

SEND FOR 

FREE CATALOG 
OR 

SEND A SAMPLE 

IT WILL BE RETURNED WITH 
QUOTATION 
SPECIFY QUANTITIES TO BE 
QUOTED 

SECTOR SYSTEMS CO. 
PO BOX 751 

MARBLEHEAD, MA 01945 

Circle 380 on Inquiry card. 

Scotch Diskett es 
Rely on Scotch diskettes to keep your valu- 
able data safe. Dependable Scotch diskettes 
are tested and guaranteed error -free. The low 
abrasivily saves your read /write heads. 
They re compatible with most diskette drives. 

lauets 

100, 

(800)2354137 

PALI ist 
rut HANC,r r, 

Dealer Inquiries 
Invited 

Circle 318 on Inquiry card. 
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SPEECH SYNTHESIZERS 6502 MICROCOMPUTER MINI VIDEO 40 X 24 81.260 "SLIM" 

i:111111ll1111111111111II1J 

JBEs Speech Synthesizers use the 
Votrax SC -01 Phoneme Synthesizer 
chip. The SC -01 phonetically syn- 
thesizes continuous speech of 
unlimited vocabulary. The SC -01 con- 
tains 64 different phonemes and 4 

levels of inflection accessed by an 8 bit 
code. It requires 10 Bytes per second 
for continuous speech. Both boards 
have an audio amp for direct connec- 
tion to an 8 ohm speaker. 

Documentation includes basic user 
programs, a phoneme chart and listing 
of coded words to help you get started. 
Documentation for the Apple 
II Speech Synthesizer includes a disk 
with text to speech program. 

81-088 Apple II Speech 
Synthesizer $129.86 

81-120 Parallel Input Speech 
Synthesizer $149.95 

Prices include the SC-01 Chip 
SC -01 sold separately for $ 39.95 

6502 MPU, 6522 VIA, 2716 EPROM, 2114 
RAM single board computer. Single 5 

volt power supply at 400 Ma. Two in- 
dependent 8 bit I/O ports with hand- 
shake lines. RC controlled 1 MHz clock. 

Complete documentation. I/O lines use 
50 pin edge connector. Data and ad- 
dress lines are not accessible. Mod. for 
2532 Is included. EPROM is not includ- 
ed. 1K RAM, 2K EPROM, 2 110 ports. 

80153 Assm. 5110.95 

Z80 MICROCOMPUTER 

AD & DA CONVERTER 

r 

JBE A -D & D -A Converter can be used 
with any system having parallel ports 

Interfaces with JBE Parallel I/O Card 
D-A Conversion time - 5ps A-0 con- 

version time - 20ms Uses JBE 5V 
power supply Parallel inputs & out- 
puts include 8 data bits, strobe lines & 
latches Analog inputs & outputs are 
medium impedance 0 to 5 volt range. 

79-287 ASSM. $79.95 
Bare Board $39.95 

Z-80 MPU, Z-80 PIO, 2716 EPROM, 2114 
RAM single board computer. Single 5 

volt power supply at 300 Ma. Two in- 
dependent 8 bit I/O ports with hand- 
shake lines. RC controlled 2MHz clock. 

Complete documentation. I/O lines use 
50 pin edge connector. Data and ad- 
dress lines are not accessible. Mod. for 
2532 is included. EPROM is not includ- 
ed. 1K RAM, 2K EPROM, 2 I/O ports. 

80 -280 Assm. $129.95 

This board can be used to add a video 
display to your AIM or other computer. 
It can also, with the addition of a 

parallel keyboard, 5V power supply and 
video monitor, be used as a home com- 
puter. It will run Tom Pittman's Tiny 
Basic. The 2716 character gen. will pro- 
duce 256 8x8 characters, ASCII upper 
and lowercase and graphic characters. 
The 44 pin expansion connector can be 
used to add up to 6K of memory or extra 
I/O ports. Power requirements: 5 volts 
600 MA 3 watts 

Documentation includes schematic, 
parts list, connector pin outs, and 
source listing for video display and 
Monitor. Control character response: 

li 

J 

L 
M 

U 

back space 
up one line 
line feed 
clear screen and home 
carriage return 
forward space non destructive 

The curser is flashing underline type. 

82.140A assm. W/O EPROMS $149.95 
Character Gen. A7 S 19.95 
Tiny Basic + Monitor 
GPIO Parallel Input 
Bare Board with doc. 

539.95 
S 19.95 
S 79.96 

JBE I MICROCOMPUTER 

CRT CONTROLLER 

SOLID STATE SWITCH 

Your computer can control power to 
your printer, lights, stereo & any 
120VAC appliances up to 720 watts (6 

amps at 120VAC). Input 3 to 15VDC 
2.14MA TTL compatible Isolation - 
1500V Non zero crossing Comes in 1 

or 4 channel version 

79 -282 -1 

Bare Board 
79.282.4 
Bare Board 

ASSM. $13.95 
S6.95 

ASSM. $49.95 
$24.95 

This intelligent CRT Controller uses an 
6085A CPU and an 8275 Integrated CRT 
Controller. It features: 

25 lines (80 char. /line) 
5x7 dot matrix 
Upper & lower case 
Two 2716's (controller & char. 
generator) 
Serial interface RS232 & TTL 
Baud rates of 110. 150, 300, 600 
1200, 2400, 4800 and 9600 
Keyboard scanning system 
Unencoded keyboard required 
Uses +5V & t 12V Power Supplies 
Does not have graphic capabllltie0. 

Documentation includes program 
listing and composite video circuit. 

Bare Board only (with doc) 539.95 
2716 Char. Gen. A7 
2716 Program Al2 
2716 ASCII Al2 
11.34 MHz XTAL 

$19.95 
S19.95 
$19.95 

S5.00 

JBE's 7.75 x 11.756502 base Microcom- 
puter has the capacity for 16K of 
EPROM, 4K of RAM, 8 Parallel Ports 
and 1 Serial Port. Monitor and Tiny 
Basic are also available. 

Both versions include sockets tor 
2716s or 2532s, 8 16 pin sockets for I/O 
interfacing and a DB25 connector for 
RS232. 

All address and data lines are brought 
off the board to the 50 pin edge connec- 
tor. (Similar to the Apple II bus.) 

This board also features power on reset 
Arid cassette interface. 

81 -0300 Fully 
Populated 

81 -030M Partially 
Populated 

2716 EPROM 
(with Tiny Basic) 

5399.95 

S299.95 

S 19.95 

Single board large scale integration 
Microcomputer. This 4.5 x 6.5 board 
uses the 6502 Microcomputer, two 6522 
VIA's four 2114 RAM's, 2516, 2716 or 
2532 EPROM. The fully buffered 22144 
pin bus is similar to the KIM., SYM ®, 

and AIM. expansion connector. The 
four 8 bit I/O ports connect through 16 

pin dip sockets. This board was design. 
ed for control and is ideal for Personal 
and OEM use. 

6502 MPU 
Two 6522 VIA's 
Four 2114 RAM's (2K bytes) 
One EPROM 2516 or 2532 
Crystal clock 1 MHz 
Requires 5V 1AMP power 
4.5 x 6.5 card 

.Power on reset 
Fully buffered -expandable 
Solder mask -both sides 

Use your Apple II Computer, JBE 6522 
Parallel Interface card and EPROM Pro- 
grammer as development system for 
SLIM 

81-260A Assm.S199.95 

PHERIPHERALS FOR 
SLIM 

RAM EPROM Memory (32K) 
81 -330A Assm. W/O Memory 
81 -3300 Bare Board 

6 Slot Mother Board 
81 -320A Assembled 
81 -3208 Bare Board 

24 Hour Real Time Clock 
81 -350A Assembled 
81 -350B Bare Board 

Analog 1/0 Interface 
81 -036A Assembled 
81 -0360 Bare Board 

12 Port Parallel I/O (6-6522'S) 
82 -036A Assembled 
82 -0368 Bare Board 

599.95 
$49.95 

$99.95 
$49.95 

S149.95 
S 49.95 

$199.95 
S 49.95 

5169.96 
S 49.95 

Tiny Basic + 
Monitor EPROM $39.95 

JOHN BELL ENGINEERING, INC. 

#244 

ALL PRODUCTS ARE AVAILABLE FROM JOHN BELL ENGINEERING, INC. 1014 CENTER ST., SAN CARLOS, CA 94070 
ADD SALES TAX IN CALIFORNIA ADD 5% SHIPPING & HANDLING 3" FOR ORDERS OVER $100 

SEND $1.00 FOR CATALOG (415) 592 -8411 10% OUTSIDE U.S.A. 

WILL CALL HOURS: 9am - 4pm ADD $1.50 FOR C.O.D. VISA 
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BATTERY BACKUP 32K 
CMOS RAM/ EPROM 

S-100 MEMORY BOARD 
8 or 16 BIT DATA PATH 

$199 KIT, $279 A&T 

. I a 

I 

llt 4 1W+41a 
1111111111111111111111 I II I Illllillllllllr 

6MHZ 
phantom option 
IEEE 696(S -100) compatible 
extended addressing switch selectable 
bank select 
EPROM can be mixed with RAM 

Yang Electronic Systems, Inc. 
307 Compton Avenue, Laurel, MD 2070: 

(301) 776 -0076 

Circle 462 on inquiry card. 

THE BURNER I/O 
Has a complete EPROM programmer two serial ports 
one parallel 1'O port with handshaking and memory 
management 

Programmer features: Programs 2704, 2708. 2508 
2758. 2716. 2516. TMS2716. 2732. 2732A. 2764 CP M 

compatible software supplied in EPROM that can be 
easily written on a diskette EPROM selection is done 
with software Does not use programming modules 

Programmer is totally 1'0 mapped Programming 
socket is zero insertion force type Programming 
voltages generated on board 

I/O Features: 2 fully independent RS -232 serial 
ports Baud rate Generators are independently 
programmabletrom 50to 19200 baud Independent 8 

bit output. input and status flags 4 direct sense lines 

Memory management features: Controls address 
lines A16 -A23 Is disabled with standard ADSB' 
signal 
Options: Complete board with programmer, rO and 
memory management, $354 95 Programmer only 
$219 95 1 %Oonly. (2S PI S219 95 Prog and V0 
$329 95 Memory management only $109 95 

Memory management may be added to programmer 
or PO for $25 00 All combinations are assembled and 
tested. Delivery Stock Shipping. UPS surface S300 
UPS air $5 00 

EXTENDED PROCESSING 
3861 Woodcreek Lane 
Sari Jose. Ca 95117 

(408) 249 -8248 

Circle 268 on inquiry card. 

RS232C Computer compatible 
Paper Tape Transmitter /Model 612 

Stops and starts on character at all speeds, 
uses manual control or X -on. X -off 90 -260 
volt. 50 -60 Hz power. 50 -9600 baud. up to 150 

char /sec synchronous or asynchronous, 
gated internal or external clock, RS 232C. 
current loop or parallel output, reads 5 -8 level 
tape. 7 -11 frames per character, even or odd 
parity Desk top or rack mount. 
Addmaster Corporation, 415 Junipero Serra 
Drive, San Gabriel, CA 91776, (213) 285 -1121, 
Telex 674770 Addmaster SGAB 

Circle 7 on inquiry card. 

NEW FOR APPLE II 

LOW -COST PRECISION 

A/D CONVERTER 

IDEAL FOR MONITORING AND CONTROL 

RESOLUTION TO ONE MILLIVOLT 
RANGE OF ^- 4.864 VOLTS 

MAXIMUM CONVERSION TIME 200M5 
4 DIFFERENTIAL ANALOG INPUTS 

4 OPTICALLY ISOLATED DIGITAL 

CONTROL OUTPUTS 
EXPANDABLE TO 64 CHANNELS 
LOW POWER CONSUMPTION 

' CUSTOM SENSORS AND 
SYSTEMS AVAILABLE 

$250 WITH FULL YEAR WARRANTY 

LAWSON LABS, INC. 
5710 RAIBE ROAD 

COLUMBIA FALLS. MONTANA 59912 

406- 387 -5355 

Circle 228 on inquiry card. 

i 

Low IC Prices 
Fff 

2716 $340 
SV 2K x 8 EPROM 450ná 

2732 
EPROM 450ns 

$410 

27640n5 

10 40 

6116P -3 $480 
CMOS 2K x 8 static RAM 

b PROM 45 

80085 $1720 
CMOS 8085 CPU. with info 

Send for catalog. OJantity prices avail- 
able. Colorado residents add tax. Add $1 
shipping per order. Credit card OK. 

Colorado Chips 
P. O. Box 111 Frisco, CO 80443 

Circle 471 on inquiry card. 

$645 excluding shipping 

Portable Olivetti Typewriter 
Daisy Wheel Printer 

Based on the Praxis 30 
Centronics Compatible Printer 

OLIVETTI APPROVED 

Already own a Praxis? 
Easy to install interface aÓailable 

TO ORDER - See your local dealer or 

send check or money order to: 

ARK Microsystems 
925 Greenwood St. 
Ann Arbor, MI 48104 
(313) 769 -7253 

Circle 31 on inquiry card. 

SCOtdi 
DISKETTES 

3111 
Call Toll -Free 

1- 800 -328 -DISC for prices and infor- 
mation. Dealer inquiries invited. 
C.O.D. and charge cards accepted. 
All orders shipped from stock, within 24 
hours. Call toll FREE 

North Hills Corporation 
3.564 Rolling View Dr. 

While Bear Lake, MN 55110 
1 -800- 328 -DISC 

MN Call Collect 1- 612 -770.0485 

Circle 303 on inquiry card. 

EPSON 
NEW REPLACEMENT 

RIBBON CARTRIDGES 
MX 70 -80 $ 4.75 ea. 
MX 100 10.75 ea. 
Please add $ 75 ea. handling /shipping 

LABELS 
$12.00/5000 

STOCK #10350 -1- 15/16" x 3'/2" x 1 wide. 
White- pressure sensitive -pin feed - 

4' a" carrier. packed 5000 per box. 
Add $2.50 per box handling /shipping. 

TERMS: Visa & M (add 4 %), check or 
money order. C. O. D. 's. add S2.00, min order 

$12 00. CA residents add 6% Sales Tax. 

S1 
1 N, SUCOMPUTER PPLY CO. 

25422 TRABUCO RD. SUITE #200 
EL TORO, CA. 92630 (714) 768 -0370 

Circle 373 on inquiry card. 

Printed Circuit A/B Switch 

Ideal for switching RS -232 devices 
High Quality Printed Circuit Board 
3 25 pin D- subminiature Connectors 
20 circuits switched 

Device A 
Common 

Device 8 

Kit 8 Assembly Drawing 534.95 ppd 

Assembled 8 Wave Soldered 539.95 ppd 

Visa'Master Charge (201) 227 -8411 

PMI 
16 -6 Passaic Avenue 

Fairfield, New Jersey 07006 

Circle 331 on inquiry card. 
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Wabash 
diskettes 
$1.39 each: 
Now...Get High Quality at a Low Price 
Wabash means quality products that you can depend on. 
For over 16 years, Wabash has been making high quality 
computer products. Wabash diskettes are made to provide 
error -free performance on your computer system. Every 
Wabash diskette is individually tested and is 100% certified 
to insure premium performance. 

Why Wabash is Special 
The quality of Wabash diskettes is stressed throughout 
the entire manufacturing process. After coating, all Wabash 
diskettes go through a unique burnishing process that 
gives each diskette a mirror -smooth appearance. Wabash 
then carefully applies a lubricant that is specially form- 
ulated to increase diskette life. This saves you money, 
since your discs may last longer. It also assists your disk 
drives in maintaining constant speed which can reduce 
read and write errors. 

Special Seal...Helps Prevent Contamination 
To keep out foreign particles, a unique heat seal bonds the 
jacket and liner together. A special thermal seal which 
avoids contamination from adhesives, is then used to fold 
and seal the jacket. This results in outstanding perfor- 
mance and true reliability. Wabash then packages each 
diskette, (except bulk pack) in a super strong and tear 
resistant Tyvele . evelope. The final Wabash product is 
then shrink -wrapped to insure cleanliness and reduce 
contamination during shipment. 
Each Diskette is 100% Critically Tested 
Since each step in the Wabash diskette manufacturing 
process is subject to strict quality control procedures, you 
can be sure Wabash diskettes will perform for you. And 
every Wabash diskette meets the ultra-high standards of 
ANSI, ECMA, IBM and ISO in addition to the many critical 
quality control tests performed by Wabash. Wabash does 
all of this testing to provide you with consistently high 
quality diskettes. Reliability and data integrity - that's 
what Wabash quality is all about. 
Flexible Disc Quantity Discounts Available 
Wabash diskettes are packed 10 discs to a carton and 10 
cartons to a case. The economy bulk pack is packaged 
100 discs to a case without envelopes or labels. Please 
order only in increments of 100 units for quantity 100 
pricing. With the exception of bulk pack, we are also 
willing to accommodate your smaller orders. Quantities 
less than 100 units are available in increments of 10 units 
at a 10% surcharge. Quantity discounts are also avail- 
able. Order 500 or more discs at the same time and deduct 
1%; 1,000 or more saves you 2%; 2,000 or more saves you 
3%; 5,000 or more saves you 4%; 10,000 or more saves 
you 5%; 25,000 or more saves you 6%; 50,000 or more 
saves you 7% and 100,000 or more discs earns you an 8% 
discount off our super low quantity 100 price. Almost all 
Wabash diskettes are immediately available from CE. Our 
warehouse facilities are equipped to help us get you the 
quality product you need, when you need it. If you need 
further assistance to find the flexible disc that's right for 
you, call the Wabash diskette compatibility hotline. Dial 
toll -free 800 -323 -9868 and ask for your compatibility 
representative. In Illinois or outside the United States dial 
312- 593 -6363 between 9 AM to 4 PM Central Time. 
Circle 80 on Inquiry card. 

SAVE ON WABASH DISKETTES 
Product Description 

8" SSSD IBM Compatible (128 B /S, 26 Sectors) 
8" Same as above, but bulk pack w/o envelope 
8" SSSD Shugart Compatible, 32 Hard Sector 
8" SSDD IBM Compatible (128 B /S, 26 Sectors) 
8" DSDD Soft Sector (Unformatted) 
8" DSDD Soft Sector (256 B /S, 26 Sectors) 
8" DSDD Soft Sector (512 B /S, 15 Sectors) 
8" DSDD Soft Sector (1024 B /S, 8 Sectors) 
51/4" SSSD Soft Sector w /Hub Ring 
5'/4" Same as above, but bulk pack w/o envelope 
51/4" SSSD 10 Hard Sector w /Hub Ring 
51/4" SSSD 16 Hard Sector w /Hub Ring 

51/4" SSDD Lanier No-problem compatible 
51/4" SSDD Soft Sector w /Hub Ring 

5'/4" Same as above, but bulk pack w/o envelope 
5'/4" SSDD Soft Sector Flippy Disk (use both sides) 
51/4" SSDD 10 Hard Sector w /Hub Ring 
51/4" SSDD 16 Hard Sector w /Hub Ring 
51/4" DSDD Soft Sector w /Hub Ring 
51/4" DSDD 10 Hard Sector w /Hub Ring 
51/4" DSDD 16 Hard Sector w /Hub Ring 

51/4" SSDD Soft Sector w /Hub Ring (96 TPI) 

51/4" DSQD Soft Sector w /Hub Ring (96 TPI) 

Part u 

CE quant. 
100 price 

per disc (51 

F111 1.99 
F1118 1.79 
F31A 1.99 
F131 2.49 
F14A 3.19 
F144 3.19 
F145 3.19 
F147 3.19 
M11A 1.59 

M11AB 1.39 
M41A 1.59 
M51A 1.59 
M51 F 2.99 
M13A 1.89 

M13AB 1.69 
M18A 2.79 
M43A 1.89 
M53A 1.89 
M14A 2.79 
M44A 2.79 
M54A 2.79 
M15A 2.69 
M16A 3.79 

SSSD = Single Sided Single Density; SSDD = Single Sided Double Density; 
DSDD = Double Sided Double Density; SSDD = Single Sided Quad Density.' 
DSQD = Double Sided Quad Density: TPI = Tracks per inch. 

Buy with Confidence 
To get the fastest delivery from CE of your Wabash computer 
products, send or phone your order directly to our Computer 
Products Division. Be sure to calculate your price using the CE 
prices in this ad. Michigan residents please add 4% sales tax or 
supply your tax I.D. number. Written purchase orders are accep- 
ted from approved government agencies and most well rated 
firms at a 30% surcharge for net 30 billing. All sales are subject to 
availability, acceptance and verification. All sales are final. Prices, 
terms and specifications are subject to change without notice. All 
prices are in U.S. dollars. Out of stock items will be placed on 
backorder automatically unless CE is instructed differently. Min- 
imum prepaid order $50.00. Minimum purchase order $200.00. 
International orders are invited with a $20.00 surcharge for 
special handling in addition to shipping charges. All shipments 
are F.O.B. Ann Arbor, Michigan. No COD's please. Non -certified 
and foreign checks require bank clearance. 

For shipping charges add $8.00 per case or partial -case of 
100 8 -inch discs or $6.00 per case or partial -case of 100 51/4 -inch 
mini -discs for U.P.S. ground shipping and handling in the con- 
tinental United States. 

Mail orders to: Communications Electronics, Box 1002, 
Ann Arbor, Michigan 48106 U.S.A. If you have a Master Card 
or Visa card, you may call and place a credit card order. Order 
toll -free in the U.S. Dial 800 -521 -4414. If you are outside the 
U.S. or in Michigan, dial 313 -994 -4444. Order your Wabash 
diskettes from Communications Electronics today. 
Copyright 1982 Communications Electronics' Ad #110582 
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RanaSystems 
EliteOne $295. 
EliteTwo $499 
EliteThree $649 
Elitecontroller. S 89 

EliteOne $295. 
EliteTwo $499. 
EliteThree $649. 
EliteController, $ 89. 

topple computar 
HARDWARE /SOFTWARE 

GARDEN OF EDEN 
COMPUTERS 
13147 Cedar Street 

Westminster, CA 92683 

714- 894 -9528 

OR 

24 Hours - 7 Days 
Ask for our newest Price List 

Circle 180 on inquiry card. 

RTL 
Relocatable 
Threaded 
Language 

RTL Is a new language which retains the 
speed and extensibility of Forth but adds many 

additional advantages as a result of its more 
structured dictionary. Names, code, and vari- 

ables are all stored in separate areas for easy 

generation of headerless, romable code. All 
code is relocatable. RTL supports local vari- 

ables, multitasking, redirected I /O. and even 

allows definitions to be changed retroactively. 
All source code is included. Versions are cur- 
rently available or under development for 
68000, 6809, 8080, 280, 8086, 8088, and 

6502. 

$150 

RTL Programming Aids 
10844 Deerwood SE 

Lowell, MI 49331 

16161 897 -5672 

Circle 371 on inquiry card. 

/"\DECISION 1 
you o a an 

$2995 
WO MEG 00 

upgrade or a a *mop 8 8 5''" SSDD 
tepee Else ßD95 CPiM 

Croarm-mall board swap minnow. program 

INCLUDING MORROW W5 MEG HD 8 5'' DSDD 
TERMINAL ELSE $3545 539 

f 
95 Call On all MORROW Produr 

N164.11454 SUE 2a0 65F Sri, w 6 ur INeaa more nwory Shwa-.. 
6 10 for 6 us »I One by wan 3 Se,a 6 IP CPM' Vbosw' OLsr 60 
Co'.ect -II' Lograle' Bart' Poor & Pearl OW Base Managemem Srstaw 

CPC .MO Includes: Pgme. GL. AR. AP. End Assets Raw 6 F,n,sned 
Inv.twy Mall Let. Tranlr.Midareal PM Loan Amot,aaitn 6 Fannon 
Compound Interest 6001(4 CPM Unary Source Cade wo StarTre 

Shawnee from factory wan factory waramy 
Proteasanti IumMn9 buddy system Ice begnners 

u CorrplPro catflu5 
Oae a kN Silpneni ompu Pro from awwxr'6 spca 
Cal b ou syswen pinces 

TëlèV''ideó ' 
Full Ime d cease I Ashton late agr. 6 m 

.. 

PRINTERS: OKI Cltoh. NEC. Diablo M/T. etc 

AoolcNna,^q .an 
caaram ISC, rehoae9 
cura 606 w win 
CALL US9 Aal b10PM c/myV TE 1 
205 879-5976 0 Box 6111 &rminpnam AL 35259.6114 

Our bane s1rNMpWWBmwgnm.12051.3t6.512C 

US 

Circle 123 on Inquiry card. 

MICRO 
PIE 

PARALLEL INTERLAC=E EXPERIMENTER 

SIMULATES 10 ON /OFF 1 /O'S 
CONNECTS TO TTL CMOS ANO 

PI CHIPS (8255 -8522-5821) 
SIMPLIFIES DEBUGGING 
FAST SETUP COMPACT 

TEKSYNI CORPORATION 
14504 COUNTY ROAM 15 
MINNEAPOLIS, MN. 55441 

Circle 406 on inquiry card. 

u 

BASF 
DISKETTES 

BASF Diskettes at compe- 
titive price. Call TOLL FREE 
(800) 235 -4137 for prices and 
information. Visa and Master 
Card accepted. 

1 
PACIFIC 
EXCHANGES 
I IIIi Foothill Blvd 

t Ii. 
93401 (In Cal call 

18051543.111371 

San Luis Obispo CA 

40111116 
Circle 318 on inquiry card. 

COMPACT 20K 
SINGLE BOARD COMPUTER 
uCortex' /20K has 64 I/O lines, 6502 CPU. 
4K RAM, 16K EPROM. 4 Mhz crystal, 
power -on 555 start -up and reset, 4 NMIs, 
two 7805 regulators. Support boards and 
software packages available. Single unit 
price 2K RAM: $159.95: 4K RAM' $169.95 
(EPROMs not included) 
Smaller LiCortex'e /65 board with 1K RAM. 
2 or 4K EPROM. 16 I/O lines, 555, crystal 
and NMI. $79.95. Add $3 75 for shipping/ 
handling. OEM discounts. 
Cortex Research Corporation 
1912 Raymond Dr., Northbrook. IL 60062 
Phone' 312 -480 -1088 

Circle 122 on inquiry card. 

CONTROL DATA 
DISKETTES 

5 1/4" SPECFY SOFT. 10 or 16 SECTORS 

SSSD 

5500 

05130 

PRICE 10 

S23 00 

2600 

3200 

P RCE SO 

S11200 

12600 

15600 

PRICE 100 

521500 

235 00 

295 00 

8" SPECIFY SOFT or 32 SECTORS 

PRCE ,a 

SSSD _ S25.00 

SSOD 3000 

P Rrct 50 

S12200 

145 00 

MICE too 

S22300 

26300 

oSOD - 3a80 16500 30300 

(CALL TOLL FREE - ORDERS ONLY 
800 -824 -7888 ALL STATES EXCEPT C 
800 -852 -7777 FOR CA IE510EIVrs 

L ASK FOR OPERATOR t1906 

cOEMS. MO. 1186.161C. ADO SAM SOPPING 

CA IMSOSE175 ADD 6% SALES TAX 

rdimited 
Po. Box 3304. Saratoga. CA 95070 -1304 

Circle 125 on inquiry card. 

SUPER -FAST! 
Z80 

DISASSEMBLER 
$69.95 

Uses 2ilog Mnemonics. allows user defined 
labels, strings. and data spaces Source or 
listing -type output with xrel to any device. 
Available for Z80 CP /M or TRS -80. 

SLR Systems 
200 Homewood Drive 

Butler, PA 16001 
(4121 282 -0864 

Add 52.00 shipping. Specify format required. 
Check, money order, VISA, Master Card, C.O.D. 
PA residents add 6% sales tax. Dealer Inquiries 
Invited. CP /M, TRS -80 TM of Digital Research. 
Tandy Corp. 

Circle 383 on inquiry card. 

FREE! FREE! FREE! FREE! FREE 

W W W W 
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W 
p` 
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os 

BoAn9 

Circle 14 on inquiry card. 
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Why use other computer media 
when you could be using 

high quality error free media? 
Get Scotch Diskettes Directly From Communications Electronics 
There's a lot of valuable data stored on the diskettes in 
your computer or word processing system. In 1981, a 
diskette manufacturer calculated that the "true cost of a 
diskette" was $186.50 after data loading. With inflation, 
the actual cost is well over $200.00 today. That is why you 
don't want to use just any diskette, you want the high 
reliability and quality of Scotch diskettes. You can trust 
Scotch diskettes to deliver that accuracy because each 
diskette is tested before it leaves the factory and is 

certified error -free. That means fewer errors and less lost 
data. Flexible discs may look alike, but they don't all 
perform alike. Scotch diskettes can deliver all the perform- 
ance you'll ever need. The low abrasivity of Scotch 
diskettes, 32% below industry average, saves wear and 
tear on your read /write heads, which means fewer service 
calls due to head problems. Longer and more reliable 
service is yours when you buy Scotch diskettes since they 
far exceed the industry standard durability tests. Finally, 
your Scotch diskettes are packaged in units of 10, com- 
plete with color -coded labels (except bulk product) to 
make your filing easier. 
Flexible Disc Quantity Discounts Available 
Scotch diskettes are packed 10 discs to a carton and five 
cartons to a case. Please order only in increments of 100 
units for quantity 100 pricing. We are also willing to 
accommodate your smaller orders. Quantities less than 
100 units are available in increments of 10 units at a 10% 
surcharge. Quantity discounts are also available. Order 
500 or more discs at the same time and deduct 1%; 1,000 
or more saves you 2 %; 2,000 or more saves you 3%; 5,000 
or more saves you 4%; 10,000 or more saves you 5 %; 
25,000 or more saves you 6 %; 50,000 or more saves you 
7% and 100,000 or more discs earns you an 8% discount 
off our super low quantity 100 price. Almost all Scotch 
diskettes are immediately available from CE. Our ware- 
house facilities are equipped to help us get you the quality 
product you need, when you need it. If you need further 
assistance to find the flexible disc that's right for you, call 
the 3M /Scotch flexible disc compatibility hotline. Dial toll - 
free 800 -328 -1300 and ask for the Data Recording Prod- 
ucts Division. In Minnesota or outside the United States 
dial 612- 736 -9625 between 9 AM to 4 PM Central Time. 

SAVE ON SCOTCH FLEXIBLE DISCS 
Product Description Part # 

CE quant. 
100 price 

per disc (S) 

8" SSSD IBM Compatible (128 B /S, 26 Sectors) 740 -0 2.19 
8" Same as above, but bulk pack w/o envelope 740 -OB 1.99 
8" SSSD Shugart Compatible, 32 Hard Sector 740-32 2.19 
8" SSSD CPT 8000 Compatible, Soft Sector 740 -0.8000 2.89 
8" SSDD IBM Compatible (128 B /S, 26 Sectors) 741-0 2.89 
8" DSDD Soft Sector (Unformatted) 743 -0 3.49 
8" DSDD Soft Sector (256 B /S, 26 Sectors) 743 -0/256 3.49 
8" DSDD Soft Sector (512 B /S, 15 Sectors) 743-0/512 3.49 
8" DSDD Soft Sector (1024 B /S, 8 Sectors) 743-0/1024 3.49 
51/4" SSDD Soft Sector w /Hub Ring 744D -ORH 2.34 
51/4" Same as above, but bulk pack w/o envelope 744D-ORHB 2.14 
51/4" SSDD 10 Hard Sector w /Hub Ring 744D -1 ORH 2.34 
51/4" SSDD 16 Hard Sector w /Hub Ring 744D -16RH 2.34 
51/4" DSDD Soft Sector w /Hub Ring 745-ORH 3.09 
51/4" DSDD 10 Hard Sector w /Hub Ring 745.10RH 3.09 
5'/4" DSDO 16 Hard Sector w /Hub Ring 745-16RH 3.09 
51/4" SSQD Soft Sector w /Hub Ring (96 TPI) 746 -ORH 2.99 
51/4" DSQD Soft Sector w /Hub Ring (96 TPI) 747 -ORH 3.99 

SSSD = Single Sided Single Density; SSDD = Single Sided Double Density: 
DSDD = Double Sided Double Density: SSQD = Single Sided Quad Density: 
DSQD = Double Sided Quad Density; TPI = Tracks per inch. 

Circle 81 on Inquiry card. 

Save on Scotch Static Control Floor Mats 
Scotch Velostat Electrically Conductive Floor Mats, drain static charge 
before it can cause serious problems with computer orword processing 
equipment. Order number 1853 is a black 4' x 5' size mat with lip. Cost 
is $170.00 each. Order number 9453 is the same mat, but the color is 
earthtone brown, which is designed to blend with any office decor. 
Cost on the 9453 mat is $259.00 each. All Velostat mats come 
complete with 15 feet of ground cord. All mats are shipped freight collect. 

Save on Scotch Data Cartridges 
Scotch Data Cartridges are available from CE in three different 
configurations. The DC100A data cartridge is a small version of the 
DC300A data cartridge. The DC100A contains 140 feet of 0.150" tape 
in a package measuring 2.4 x3.2 x0.5 inches. Cost is $14.00 each. The 
DC300A is a pre -loaded tape cartridge containing 300 feet of one mil 
thick by 1/4" computer tape. The DC300A costs $18.00 each. The 
DC300XL is an extra length data cartridge with 450 feet of tape. It is 
the same size and interchangeable with the DC300A. The DC300XL 
provides a total storage capacity of 34.5 million bits at 1600 BPI. The 
cost of the DC300XL is $22.00 each. 

Scotch Head Cleaning Diskettes - Helps Cut Downtime 
When the read /write heads on information processing machines 
are dirty, that can cause you a lot of grief. Now...with Scotch brand 
head cleaning diskettes, you can clean the read /write heads on 
the diskette drives yourself in just 30 seconds and as often as they 
need it. Simply apply the cleaning solution to the special white 
cleaning fabric. Insert the cleaning diskette into the drive and 
access the heads for 30 seconds. That's all there is to it. Regular 
use of the head cleaning diskettes can save you much of the grief 
caused by dirty heads. We recommend you use them once a 
week, or more often if your system gets heavy use. Each kit 
contains two head cleaning diskettes, and enough solution for 30 
cleanings. Order # 5 -CLE is for 51/4" drives and order # 8 -CLE is 
for 8" drives. Only $25.00 each plus $3.00 shipping per kit. 

Buy with Confidence 
To get the fastest delivery from CE of your Scotch computer products, 
send or phone your order directly to our Computer Products Division. 
Be sure to calculate your price using the CE prices in this ad. Michigan 
residents please add 4% sales tax or supply your tax I.D. number. 
Written purchase orders are accepted from approved government 
agencies and most well rated firms at a 30% surcharge for net 30 
billing. All sales are subject to availability, acceptance and verification. 
All sales are final. Prices, terms and specifications are subject to 
change without notice. All prices are in U.S. dollars. Out of stock items 
will be placed on backorder automatically unless CE is instructed 
differently. Minimum prepaid order $50.00. Minimum purchase order 
$200.00. International orders are invited with a $20.00 surcharge for 
special handling in addition to shipping charges. All shipments are 
F.O.B. Ann Arbor, Michigan. No COD's please. Non- certified and 
foreign checks require bank clearance. 

For shipping charges add $8.00 per 100 diskettes and /or any 
fraction of 100 8 -inch diskettes, or$6.00 per 100 diskettes and /or any 
fraction of 100 51/4-inch mini- discs. For cleaning kits, add $3.00 per kit. 
For tape data cartridges, add $1.00 per cartridge, for U.P.S. ground 
shipping and handling in the continental United States. 

Mail orders to: Communications Electronics, Box 1002, 
Ann Arbor, Michigan 48106 U.S.A. If you have a Master Card 
or Visa card, you may call and place a credit card order. Order 
toll -free in the U.S. Dial 800 -521 -4414. If you are outside the 
U.S. or in Michigan, dial 313-994 -4444. Order your Scotch 
computer products from Communications Electronics today. 
Copyright °1982 Communications Electronics" Ad #120182 
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DATA COMMUNICATIONS 
SPECIALISTS FOR 
IBM PC & SEATTLE 

COMPUTERS 
Teleprocessing software available for 
above computers to time -sharing host or 
between two users (send binary files 
also). Version 2 software, $60: Version 3. 
IBM PC $95. SEATTLE $160. Write for 
details or $3.00 for manuals 

SEATTLE 8086 GAZELLE 
Computer system. 

SPECIAL PRICE for SEATTLE SYSTEM 
(desktop) + 4 -port serial board + cables+ 
choice of Microsoft BASIC. Pascal 
FORTRAN, or COBOL. 
Write for literature and prices on above 
systems. or call for quote. 

.CSCS. 
COMPUTER & STATISTICAI. 

CONSULTING SERVICES 
PO Box 5351 

Terre Haute. IN 4780° 
18121 466 -4111 

Circle 129 on Inquiry card. 

VOICE SYNTHESIZER 
VOCABULARY DEVELOPMENT SYSTEM 

CREATE YOUR OWN CUSTOM VOCABULARIES 

For TI 5220 or GI SP -250 Speech Synthesizers 
Using Your S -100 or INTELLEC x Micro 

INCLUDES HARDWARE AND SOFTWARE FOR 

DMA Voice Digitizing and Playback (8 bit mu -law coded) 

Parameter Extraction and Coding Screen Oriented 
Parameter Editor Voice Synthesis 

MODEL VPP -696 tor S -100 (IEEE -696 Compatible) - CP /M80 

MODEL VPP-796 for INTELLEC' MDS . ISIS II 

$3900 
(Includes Hardware and Software) 

APPLIED DIGITAL SIGNAL ANALYSIS 
P.O. Box 1364 Palo Alto, CA 94301 (415) 326-7303 

srsFrio we 

Circle 8 on Inquiry card. 

VIC -H8 -CRT 
VIC 20 or 64 Bus Extender Board $44* 
5 slots -3 installed. gold plated contacts 
VIC 20 24K Memory Expansion Board 

$189' 
24Kb. static 200 nano sec RAM. buffered. 
low power. LED power indicator. gold 
plated board contacts. socket for 
EPROM (2716 type) 
VIC 20 24K Memory Expansion Board 
with EPROM $239' 
Same as above. 40 character screen with 
EPROM (2716 type) 
CRT Electronics with keyboard $279' 
For Ball Brothers or Zenith type CRT's. 
reverse video, blinking. underlining. 11 

baud rates. upper /lower case. 80 x 24 
character screen, clear end of line. clear 
end of page. clear screen 
H8 16K Memory Expansion Board$229' 
16K static RAM RS232 serial. 8 line paral- 
lel with line drivers 

'plus shipping and handling - 

Washington Residents add sales tax 
BAZ ELECTRONICS 

P 0 Box 4895. Federal Way. WA 98003 
(206) 874-3029 

PEI 

Circle 48 on Inquiry card. 

otpogee IL . 1)le. 

At Last!! 
Powerful - Economical - Professional 

Peripherals for your Apple II?: 

A/D 12 -Bit, 16 Channel $450.00 
AD - 121602 

Simple CPU Selection of Channels 
Range 10. 5.= 25. 5. 10 
High-Speed 25 sec Conversion 
Full Saftware Support - Oisk or PROM 
ASlustable Sonar Reference 

e call /hiO in ..I(lrc'I1! 

Ultra ROM Board /Editor 
32K or Bank- Switchable 
ROM Space 
Powerful GP L E (Global Program 
Line Editor, irPFirmware 
Totally Transparent - Remove or 
reload with a lew keystrokes - 
without Disk) 
Appiesot Cá Extensions including 
'IF. THEN. ELSE " 

6842 Vahean Ave 
Van Nuys. CA 91406 , 

12131989 -1204 

_rrane,...w.. M Appie rnwter in, 

$190.00 
APB - 102 

Circle 24 on inquiry card. 

Valuable FORTRAN Enhancements 

with STRPAK 
TM 

STRPAK is a collection of 135 sub- 
routines and functions specifically 
designed to enhance FORTRAN -80 
with: 

String processing routines. 

Character processing routines 

Directional character and number Ii0 

CPz M system calls and file controls. 

STRPAK source code 
(in RATFOR and MACRO-80):.. $225 

RATFOR preprocessor for 
FORTRAN -80' $ 55. 

r BRIDGE 
4 Computer Company 

DIVISION tir 'xa Data ( nrpnranon 

One Bridge Street, Newton, MA 02158 
TEL. (617) 244 -8190 TLX: 951107 

Circle 59 on Inquiry card. 

Electronic 
Circuit 
Analysis 

DC and AC analysis 
Very fast, machine language 
Infinite circuits on multiple passes 

Worst case, sensitivity analysis 
Dynamic modification 
64 Nodes, 127 branches 
Compare circuits 
Log or linear sweep 
Full file handling 
Frequency response, magnitude and phase 

Complete manual with examples 
TRS-80 (TRSDOS) 590.00 
CP /M 5750.00 

Tatum Labs 
P.O. Box 722 
Hawleyville, CT 
06440 
(203) 426 -2184 

Circle 526 on inquiry card. 

QN Can Something 40° Really Transfer So 
Much Information 

So Well For So Little? 

The FORTEX XCopy 

Really Can! 
Great for Winchester backups 
Knows when the floppy is full and can 
break the file "Submit" feature 
automatically copies preselected files 
Runs on CP /M, MP /M & MSDOS 

Best of all, it costs only $99! ó l 
SYSTEMS CORPORATION 

Call Collect: 
516- 549 -4713 

1935 New York Ave 
Huntington Sta.. 

N.Y. 11746 

Circle 175 on inquiry card. 

ALIST 
Alphabetical LIST and database program Designed 
for vorioble length fields and flexibility. Enter 50 
records without a disk wait. 
Send selected records to screen. printer or disk file. 
Sort or resort records by ANY field. 

introducing ALISTA on advonc.d version of ALIST 
with added arithmetic capabilities. 

Simplified Users Guides (ALIST or ALISTA) 
MAIL /PHONE LIST (Inelud.d) 
REFERENCE /CITATION 10.00 
FILE CARDS 10.00 

Users guides for ALISTA ONLY. 
CHECKBOOK/MOOR 
NOME INVENTORY 

(Indud.d) 
1 0.00 

Requires 48K CP /M. Availab! for the Osborn. I. 8 
SSSO CP /M. Sup.rBroin. Advantoge.. call for other 
disk formots. 

ALIST (Alphabetical LIST progrom) 130.00 
ALISTA (Added featurs) 173.00 

HONOR SYSTEM SOFTWARE 
4362 E. Glade 

Mesa, AZ 85204 
(602) 892 -2434 

Circle 198 on Inquiry card. 

I WILL BEAT ANY COMPETITORS PRICE 
PROVIDED IT IS NOT BELOW MY COST. 

TRY TO BEAT THESE IC PRICES. 

DYNAMIC RAM 
64K 200 ns $4.85 
64K 150 ns 5 25 
16K 150 iss 1.25 

EPROM 
2764 250 ns $10.25 
2732 450 ns 4.15 
2716 450 iss 3.33 
2532 450 ns 4.70 

STATIC RAM 
6116P -3 150 ns $4.40 
2016 100 ns 4.00 
2114 200 ns 1.60 

Z80A FAMILY 
CPU. CTC. or PIO $ 3.39 
DART 7 50 
DMA or SIO 0 13.50 

MasterCard VISA or UPS CASH COO 

All Prime Parts 

MICROPROCESSORS UNLIMITED 
24.000 South Peau Ave 

BEGGS. OK 74421 

(918) 267 -4961 and (918) 267 -4798 
Pies suoeci q cbWr ,"cos Sibs ...W WSM,OS 

Circle 274 on inquiry card. 
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FOR ONLY $129.95 Learn Computing' 
From The Ground Up 
Build a Computer kit that grows 
with you, and can expand to 64k 
RAM, Microsoft BASIC, 7éxt Edi- 
tor /Assembler, Nord Processor, 
Floppy Disks and more. 

EXPLORER /85 
Here s the low cot way to Ism the fundamental. of com- 
mune. the II-tmportent butts you'll need mom and 
more as you *Menu m computer skills For lust 5129 s5 
you gm the dvanoed -design Explorer /16 motherboard 
with all the festum you need to learn how to write and 
um programs And it can grow into system that 
match for any personal computer on the market Look at 
these feature. 8085 Centro( Processing Unit. the 
microprocessor "heart of the Explorer /85 (join the 
nlbons who will buy and use the 8080/8065 th yew 
alone) Four 8-Ml ltlun noe Out tnp,tttwtput ports from 
which you can input and output your programs. as well as 
control exterior swni.hes. relays lights etc a cassette 
inteHaoe that lets you atom and pyrrgnnr you've 
learned to write deluge 2.000 brie operulinq 
system /monitor makes It easy to learn computing in 
several important way, It allow. lumpier rater writ. 
arse and entering of programs It permits ties, by you 
to all pan. of the system so you can check on the .ales of 
any point In the program It allows tracing each pro- 
Vern step by atep with provswn for displaying all the 
contents of the CPU (registers flaps. etc I and it 
does much more 

You get all the In the starting level (level Al of the 
Explorer /85 for only 11a.55. Incredible To use rust 
plug in your 8VDC power supply and terminal or 

kyffers Fhelo- if you don t have them. see our 
special 

Level A computer kit (Termtnal Vernon) SOUR 
plus $3 Pal' 

level A kit (Hex Keypd/Duplay Vernon} SI33M 
plus 13 Pal 
LEVEL B- This butldity block converts the mother 
board into a two-Pot 9100 bus )industry standard) cow. 
puler Now you W dip In any of the hundred. of 
cards available 
O Level B kit $4e.e5 plus $2 Pal 

SIDO bus connectors (two required) 154.811 each 
PoIPad 
LEVEL C - Add still 
amputate power this "build- 

ing blob' mounts directly co 
the motherboard and expands 
the SIM bus to an slots 
o Level Ckd MEW plus S2 
Pal' 
o S100 bus connectors (five 
required) $4.51 each 
poetgid 
LEVEL D- When you reach the point In teaming that re- 
quires tnte memory we if f, madams either add 4k 
of memory dlteclly on the muuherhwrd or odd 164 to 
Mk of memory by MOMS of a single Slne card. our famous 
JAWS " 

Level D kit (CHECK ONE) 4k on-board MtM 
plus 52 PEI.. lek 5100 "TAWS s1MM plus $2 
Phi - Q 32k S1W" IAWS" $/ISIS plus $2 Par .0 48k 
S1o0' LAWS' WSM plus $2 Pal'. O $4k 5100 

TAWS $a5.M plus $2 Pal" 
LEVEL E - An moment "building block d activates 
Iheik ROM iEPROM space on the mdhertourd Now net 
plug in our 8k Micnrwft BASIC or inur on custom 
programs 

' level E kit 16.16 plus S0( Pal 
ML f2WB BASI(¡- Its the language'Su nllows you to 
talk Egiuh to your coerputeP I u as.Jahie three ways 
: akurellof wfl 

we suggest 
In level 

B and 12k of RAM m 
postpaid 

st Ink 5100 
PAWS' - see am incI nlION pmtppcad 

7 ek ROM vermin of Microsoft BASIC ¡requires Level B 
A Level E and 4k RAM. Lust plug into your Level E sockets 
We suggest either the 4k Level DRAM expenswn or 16k 
S100 " AWS 1 I M.M pI s S2 Pal' 
D Disk version of Microsoft BASIC (requires level B. 
32kRAM, floppy disk commies A" floppy disk drivel 

UM wow 
TEXT EDITOR/ASSEMBLER - The editor /assembler 

aoftwam tool (a pow-ant designed to simplify the task 
of writing programs As your programs become longer 
and more complex ih. aulnbkr can save pia y 
Mute of programming time 'Oils software includes an 
editor program that enten the programs you write makes 
shames and even the programs assent The se 
bler performs the denultask of tnnsktmp symbolic 
lode into the complder- tellable Mired ode The dnnr/ 
amembler program n avalahle either in caaedr or 
ROM version 
0 Editor /Assembler (Cassette version. require Level 
-'B" and Bk (min I of RAM - we slimed Ink 'PAWS" - 

above) Seen plus 2 Pal' 
u r/Aembler (ROM verawn supplied on an SIW 

card. requires level B and 4k RAM (min 1- we suggest 
etrher level D or 16k 'PAWS 1 910.16 plus S2 Pal' 
0" FLOPPY DISK - A remarkable building block 
Add our E" floppy rink when you need faster operation 

noonvement program slo we. perhaps a business ap- 
plication. and access to the literally thousands of programs 
and program languages available today You ,imply plug 
them into your Explugçrr /M disk system - it scoops all 
IBM, formatted CP /Mgingranu 
D a" Floppy Disk Drive 114119.111 plus 312 FBI' 
D Floppy Controller Card 11111116 plus $2 POI 
O Disk Dnve Cabinet 6 Power Supply Ma 55 plus 
13 POI' 

Drive Cables (see up for two dnwe) 51616 plus 
SI 50 POI' 
7 CP /M 2 2 Disk Operating System includes Teat 
Editor /Assembler dynamic debugger. and other features 
that give your Explorer /16 access to thousands of esuong 
CP/Mhosed program. 3150 W poelpad 
NEED A POWER SUPPLY? Consider our AP 1 11 can 
supply all the power you iwA for a fully expanded Ex- 
plorer/td (note disk drum hay Mar own power supply) 
Plus the AP -1 fits neatly min the ammeter Explorer steel 
cabinet (see below) 
0 API Power Supply leaf (eV IS s am I in deluxe steel 
(whorl $M.M plus S2 Pal 
NEED A TERMINAL? We r Address 
offer, you Chorale. the let es 
pen He 
play. keypad/Display 4tl that do City 
pays the information 

I ulathoice screen The 
other choice sour ASCII Stale Zip 
Keyboard/Computer 

used 
Terminal ' 

kl. that ran he used wdh etcher \. -'% 

4 Plus in Level E hen, s:- 
ppIS Mrcrosoh BASIC nr 

1 Plug in NrIrnntr's Hey Editor/A.swmder in ROM 
Keypd/otsploy 5. Add 1wn SIW Inlnh 
2 Add Level B In rmvnrl to 8 Add you own tosten rir 
Si(lfl rlitlslpnodypin4iimil 
3 AJJ4kRAM 7 (i,nnrrrremind 

a CRT monitor or TV set if you have an RF modulator) 
O Hex Keypad /Display kit MSS plus $2 POI . 

pasTERM M TERMINAL KIT - Faatunng M key 
ASCII Keyboard 128 character not upper and tower casa. 
75 dim Output 3 baud rates 150 to 9.200 l sworn mien, 
abet). R5232/C or 20 MA output. 32 or 84 character by 16 
line tamale complete won 
Drum Steel Cabinet aro 
Power Sappy $198.111 
plus $3 POI. 

o RF Modulator kit )allows you to use your TV set as .t 

monllor) MM postpaid 
0 12" Video Monitor (10MH handwtdthl 
plus 1.5 Pal 

DI Deluxe Sleet Cabinet for the 
Explorer /65 $15.95 plus S3 
POI 
o Fan for cabinet $15.00 
plus $1 50 POI ' 

1IM16 

ORDER A SPECIAL -PRICE 
EXPLORER/85 PAK -THERE'S 

ONE FOR EVERY NEED. 

C Meister Pak (Save $2800) - You per Level A ITe 
minal Vernon) with Monitor Source Listing ($25 value) 
AP-1. Same power supply. Intel 8065Users Manual 
(Reg. $199 951 SPECIAL$1M.M plus $4 POI' 

EaperMestt PILL (Save $5340) - You gel Level A 
(Hex Keypad /Display Version) wuth Hex Keypad/ 
Display. Intel 8065 User Manual. Level A Hex Monitor 
Sources lasting and APl.5 -amp power supply (Reg. 
$279161 SPECIAL 121116 plus $8 Pail.' 
-J Special thermal, BASK PA (Save $10300)- Those 
Levels A (Terminal Version). B. D 144 RAM). E. ek 
Microsoft in ROM Intel 8085User Manual. Level A Monr- 
oe Source Listing and AP. 1 S -amp power supply 
(Rea $43970) SPECIAL $328.03 plus $7 POI' 

Add Roo,-Version Text Editor/Assembler (Requires 
levels a end Dm 5100 Memory) See.N plus SC PB 

Seater I" DM Syarm - Includo level A. 8 floppy disk 
controller one CDC 8" disk -drive twodrwe calle two 
S100 connectors )usi add your wn power supplies 

biners and hardware (Reg 31885101 SPECIAL. 
1555.16 plus $13 POI D 32k Starter System 01015,16 
plus $13 Pal D 40k Slaver System 11055.16 plus St 3 

Pal o Mk Slaver System $1145.16 plus 313 POI 
O Add to any of above Explorer Peril ubmel. AP1 five 
amp power 

eaLevel 
C with two 5100 e oton 

disk d cabinet and power supply n b -D co 
ton for 

dnve 
connecting your printer anti terminal Iute 

3225 951 SPECIAL $155.55 plus 513 Pot 
D Comment MK Sena Wired a Tested $1040.00 
plus $20 POI 
.7 Speciali Complete Business Software Pak 1S8, 
$625 MI- Includa CP/M 2 2 Microsoft BASIC. General 
(edger Accounts Receivable Acooirnls Payable. Payroll 
Package (Reg. $13251SPECIALMM.16 postpaid 

'POI stoner for ' prekpn F irnrnrnr " For (iinn),in rar 
Ike. drone this pmrrunl 

Condom*. Cndll Card Buyers Outside Connecticut 

TO ORDER 
Call Toll Free: 
800 -243 -7428 

To Order From Connecticut, 
or For Technical Assistance, 

Call (203) 354 -9375 
CP/M is ree trademark of Digital Research * (Clip and mai entire ail* 

SEND ME THE ITEMS CHECKED ABOVE 
Total Enclosed 

I Conn Redents add sales lax) S 
Paid by 

Personal (:heck o Cashier's Check/Money Order 

D VISA O MASTERCARD (DM No 

Acct No Exp Date 

Signalure 

Print Name 

ETRONICS Research& Development Ltd. 
333 Litchfield Road, New Milford, CT 06776 

ANNOUNCING TWO 
NEW TERMINALS 

Smart Fast Graphics Matching Modem and $295 Printer 
NetrontCS announces state of the art 

breakthrough in terminals, Now at prices you 
can afford, you can go on -line with data-bank 
and computer phone -line services. It's all 
yours'. "electronic newspapers," educational 
services, Dow-Jones stock reports, games, 
recipes, personal computing with any level 
language, program exchanges, electronic bah 
Jelin board.... and more every day!!! 

Netronlcs offers two new terminals. both 
feature full 56 key /126 character typewriter 
style keyboard. baud rates to 19.2 kilobaud, 
rugged steel cabinet and power supply. The 
simplest one, FASTERM -84. is a 18 line by 64 or 32 character per line unit, with Serial 
printer port for making hard copy of all incoming data. and optional provisions for block and 
special character graphics. The "smart" version, SMARTERM -80, features either 24 line by 80 
characters per line or 16 by 40 characters per line. it offers on- screen editing with page -at-a- 
time printing, 12.000 pixel graphics, line graphics, absolute cursor addressing. underlining. 
reverse video. one-half intensity and much more . simply plug them into your computer or 
Our phone modem and be online instantly. Ua your TV net (RF modulator reduired) or our 
delu green-phosphor monitor pictured above. For hard copy lust add Our matched printer. 

Price breakthrough!!! Own the FASTERM -84, complete terminal kit. ready to plug in for 
lust 5199.95 or order the SMARTERM-80 kit for lust $299.95, (both available wired and tested.) 
Be online with the million- dollar computers and data services today we even supply the 
necessary subscription forms. 

More good news All the components in our terminals are available separately 'see 
coupon), so you buy Only what you need!" 

FASTERM44 DISPLAY FORMAT, 64 or 32 oharacterslline by 16 lines 96 displayable 
ASCII characters (upper 8 lower case) 8 baud rates: 150, 300. 600, 1200, 2400, 4800 9800, 
19, 200, (switch sell .. LINE OUTPUT'. RS232 /C or 20 ma current loop 

. . 
VIDEO OUTPUT: 1V 

PIP (EIA RS -170) CURSOR MODES: home 8 clear screen, erase to end of line. eras* cursor 
line, cursor up es down. auto carriage return /llrse teed at end of line 8 auto scrolling , 

REVERSE VIDEO BLINKING CURSOR PARITY'. off, even or odd .. STOP BITS: 1, 1.5, 
2 ... DATA BITS PER CHARACTER: 5, 6, 7 or 8 CHARACTER OUTPUT: 5 by 7 dot matrle 
in a 7 by 12 cell PRINTER OUTPUT. prints ell incoming data .. 1K ON BOARD RAM .. 
2K ON BOARD ROM .. CRYSTAL CONTROLLED . COMPLETE WITH POWER SUPPLY ... 
OPTIONAL GRAPHICS MODE' includes 34 Greek 8 math charecter$ plus 30 special graphics 
characters ... ASCII ENCODED KEYBOARD: 56 key/128 characters. 
SMARTERM60 DISPLAY FORMAT 80 characters by 24 lines or 40 characters by 18 lines 
128 displayable ASCII characters (upper 8 lower case) 8 baud rates: 110, 300, 800, 1200, 2400, 
4800, 9800 19, 200. LINE OUTPUT'. RS2321C or 20 ma current loop .. VIDEO OUTPUT. IV 
pp (EIA RS -170) .. EDITING FEATURES- insert/delete line, insert /delete character, for 
ward /back tab ... LINE OR PAGE TRANSMIT . PAGE PRINT FUNCTION . CURSOR POSI- 
TIONING: up, down, right, left. plus absolute cursor posittomng with read back .. VISUAL 
ATTRIBUTES: underline, blink, reverse video, half intensity, 6 blank . GRAPHICS: 12,000 
pixel resolution block plus line graphics ON- SCREEN PARITY INDICATOR ... PARITY: off, 
even or odd... STOP BITS: 110 baud 2. all others 1 . CHAR. OUTPUT: 7 by 11 character in 

9 by 12 block ... PRINTER OUTPUT 80 OR 50 Hz VERTICAL REFRESH ... BLINKING 
BLOCK CURSOR... CRYSTAL CONTROLLED .. 2K ON BOARD RAM ASCII ENCODED 
KEYBOARD: 56 key /126 character ... 4K ON BOARD ROM .. COMPLETE WITH POWER 
SUPPLY 
TELEPHONE MODEM 103 OIA FULL DUPLEX, FCC APPROVED DATA RATE: 300 baud 

INTERFACE. RS232/C and TTY ... CONTROLS: talk/data switch (no need to connect and 
disconnect phone). originate/answer switch on rear panel .. NO POWER SUPPLY RE. 
OUIRED. 
ASCII KEYBOARD ASCII.] 56 KEY /128 CHARACTER ASCII 
ENCODED . UPPER 6 LOWER CASE .. FULLY DEBOUNCED 
2 KEY ROLLOVER ... POS OR NEG LOGIC WITH POS STROBE ... 
REQUIRES n 5 & -12V DC (SUPPLIED FROM VIDEO BOARDS) 
PRINTER COMET I .. SERIAL I/O TO 9600 BAUD . BO 

CHARACTER COLUMN (132 COMPRESSED) 10" TRACTOR FEED 
UPPER /LOWER CASE INDUSTRY STANDARD RIBBONS 

4 CHARACTER SIZES 9 BY 7 DOT MATRIX BIDIRECTIONAL 
PRINTING 

Continental U.S.A. Credit Card Buyers Outside Connecticut 

CALL TOLL FREE 800-243-7428 
To Order From Connecticut Or For Tech. Assist. Call (203) 354 -9375 

NETRONICS R &D LTD. Dept. 

333 Litchfield Road, New Milford, CT 06776 
Please send the items checked below: 

COMPLETE FASTERM -84 TERMINAL (Includes FASTVID -84 video board 
ASCII-3 keyboard, steel Cabinet and power supply) ... kit $199.95 plus $3 P &I 

, wired & tested $249.95 plus S3 P &I . , graphics option: add $19.95 to 
each of above 

COMPLETE SMARTERM -80 TERMINAL (includes SMARTVID -80 video 
board, ASCII -3 keyboard, steel cabinet and power supply) . , . kit $299.95 plus 
$3 P &l ... wired and tested $389.95 plus $3 P &I 
D FASTVID64 VIDEO BOARD (requires +5 & 12V DC) . kit $99.95 plus $3 
P &I ... graphics option add $19.95 ... wired & tested $129.95 plus $3 P&I 
graphics option add $19.95 
C SMARTVID-80 VIDEO BOARD (requires +5 & +1 -12V DC) ... kit $199.95 
plus $3 P&I ... wired & tested $249.95 plus $3 P &I 
C DELUXE STEEL TERMINAL CABINET . , . $19.95 plus S3 P &I 
C ASCII-3 KEYBOARD (requires +5 & -12VDC) ... kit $89.95 plus $3 P &I .. . 

wired and tested $89.95 plus $3 P&I 
C POWER SUPPLY (powers ASCII -3 keyboard & video boards) ... kit only 
$19.95 plus $2 P &I 

ZENITH VIDEO MONITOR (high resolution green phosphor) ... wired & 
tested $149.95 plus $8 P &1 

C TELEPHONE MODEM MODEL 103 O/A ... wired 6 tested $189.95 plus $3 
P&I 
C DOT MATRIX PRINTER Comet I ... wired & tested $299.95 plus $10 P &1 
C RF MODULATOR MOD RF -1 ... kit only $8.95 plus $1 P81 
C 3FT -25 LEAD MODEM/TERMINAL OR PRINTER/TERMINAL CONNECTOR 
CABLE ... $14.95 ea plus S2 P &1 

For Canadian orders, double the postage . Conn. res. add sales tax. 

Total Enclosed $ 
C Personal Check C Cashier's Check /Money Order 
E VISA MasterCard (Bank No. 
Acct. No. Exp. Date 

Signature 
Print Name 
Address 
City State Zip 
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LIFE ISN'T 
CHEAR 

SNARE 
THE COST OF 

LIVING. 
GIVE TO THE AMERICAN CANCER SOCIETY. 

And then 
there 

were none. 

The list of already extinct animals 
grows ... the great auk, the Texas gray 
wolf, the Badlands bighorn, the sea mink, 
the passenger pigeon .. . 

What happens if civilization 
continues to slowly choke out wildlife 
species by species? 

Man cannot live on a planet unfit for 
animals. 

Join an organization that's doing 
something about preserving our 
endangered species. Get involved. Write 

the National Wildlife Federation, 
```,1 Department 105, 1412 16th `: Street, NW. Washington, 

DC 20036. 
Its not too late. 

SUNNY LOW LOW COST 

POWER SUPPLIES 
(LINEAR & SWITCHING) 

FOR S -100, DISK DRIVES 

S-100 & DISK POWER SUPPLIES: OPEN FRAME, ASSY. SY r& TESTED, 
ITEM + 5V OVP 5V 24V(OR + 12V) +8V 

S3 12 SLOT & 2 FLOPPY 5A 1A 5 -7A PEAK 13A 
(1 Floppy & 1 Hard Disk) 

S4 6 SLOT & 2 FLOPPY 4A lA 

DISK POWER SUPPLIES: OPEN FRAME, ASSY 

R3 For 3 x 8" (or 51/4 ") Disks S3 For S -100 & Two Disks 
6 OUTPUTS, ADJU. & FUSES PROTECT. 

t 16V SIZE W x D x H PRICE 
3A 10" x 6" x 5" 102.95 

4 -5A PEAK 8A 3A 8342" x 5" x 43/4" 92.95 

& TESTED, REGULATED, ADJUSTABLE & FUSES PROTECT. 
ITEM IDEAL FOR + 5V OVP 5V +24V (or + 12V) 

RO 2 x 8" SLIMLINE 2 5A 2.5A - 5A Peak 
R1 2 x 8" or 2 x 51/4" DISK 3A lA 3A - 5A Peak 
R2 3 x 8" (or 51íe ") FLOPPY 6A lA 6A - 8A Peak 
R3 or lx Floppy & lx Hard 6A lA 6A - 8A Peak 

+8V Unreg. SIZE W x D x H 

2A 
5"x4"x4" 

8"x4"x33/4" 
43t2"or2. 10"x4h"x33'4" 

x43b"or2.9"x51/4"x51/4" 
1.8Va" x 5" x 
1. 9" x 61/4" 

OPTION: ±12V @ lA CAN BE ADDED TO ITEM "R3" SIZE 1. ONLY, COSTS $12.00 MORE 

S -100 POWER SUPPLY KITS (OPEN FRAME WITH BASE PLATE, 3 HRS. ASSY. TIME) 
ITEM (IDEAL FOR) +8V -8V +16V -16V +28V SIZE: WxDxH PRICE 

KIT 1 15 CARDS 15A - -- 2.5A 2.5A - -- 12" x 5" x 41/2" 54.95 
KIT 2 20 CARDS 25A - -- 3A 3A - -- 12" x 5" x 41/2" 61.95 
KIT 3 DISK SYSTEM 15A lA 3A 3A 5A 131/2" x 5" x 41/2" 69.95 

6 SLOT MAINFRAME ASSY. & TESTED ONLY $399.95 + SHIPPING $18.00 - 

FOR TWO EA. 8" THINLINE FLOPPY (TANDON TM848 -1 SS /DD 8 TM848 -2 
DS /DD OR EQUIV.) OR ONE HARD DISK. 110/220 VAC. 50/60 HZ, EMI 
FILTER 8 POWER ON /OFF INDICATOR POWER SUPPLY. 8V /8A. t 16V/3A. 

5V /5A OVP. 5V /1A 8 24V/5A S -100 BUS 6 SLOT CARD CAGE 1 EA. AC 
CORD. 2 EA DC CABLES WITH POWER CONNECTOR FOR DISK DRIVES DEALER 
4 5" COOLING FAN 7 EA DB25 CUT -OUTS. 1 EA. 50 PIN 8 1 EA CENTRONIC INQUIRIES 
CUT -OUTS CUSTOM FINISH 8 LOGO -LESS. COMPACT SIZE: 12 "(W) x INVITED 
19-(D) x 9.8" (H) 34 LBS. 

PRICE 
49.95 
54.95 
69.95 
69.95 

SHIPPING FOR EA. PWR SUPPLY: 
$5.50 IN CALIF; $8.00 IN OTHER STATES; 
$18.00 IN CANADA. FOR EA. TRANS- 
FORMER: $5.00 IN ALL STATES; $12.00 
IN CANADA. CALIF. RESIDENTS ADD 
6.5% SALES TAX. 

ATTENTION O.E.M.'S 
YOUR SPECIAL NEEDS OR 
DESIGNS OF TRANSFORMER, 
LINEAR & SWITCHING PWR 
SUPPLY WILL BE MADE TO 
ORDER AT SUNNY LOW LOW 
COST & FASTEST DELIVERY. 

MAILING ADDRESS 
i ®1 P O BOX 4296 
IIIII1A I TORRANCE. CA 90510 

TELEX 182558 

SUNNY INTERNATIONAL 
(TRANSFORMERS MANUFACTURER) 

(213) 328 -2425 MON -SAT 9 -6 

SHIPPING ADDRESS 
221291 2 S VERMONT AVE 1 

TORRANCE. CA 90502 LW. 

498 BYTE February 1933 Circle 396 on inquiry card. 
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WILL NOT BE UNDERSOLD 
TERMINALS 

Zenith ZT-1 
Zenith ZT-100 
Televideo 910+ 
Televideo 925 
Televideo 950 

5679.00 
$595.00 
$595.00 
$779.00 
$969.00 

RAM 
16K Ram Kit for Apple II, TRS80 

200 nano seconds; 4116 chips $17.50 

DISKETTES 
Maxell 51/4' single side 
Maxell 8" single side 
Maxell 51/4" double side 
Maxell 8" double side 
BASF 51/4" 
BASF 8" 
Verbatim 51/4" 

Verbatim 8" 
51/4 File Box 

$39.00 
$49.00 
545.00 
555.00 
526.95 
$36.00 
$26.95 
536.00 
$19.95 

TELECOMMUNICATIONS 
Novation Cat Modem 
Novation D -CAT 
Novation AUTO -CAT 
Novation APPLE CAT 
Hayes Smart Modem 
Hayes Smart Modem 1200 
Hayes Micro -Modem 
Hayes Chronograph 
Signalman Mark I 

$139.00 
$155.00 
$209.00 
$319.00 
$249.00 
$589.00 
5319.00 
$229.00 
$85.00 

COMPUTERS 
Sanyo MBC 100 64K 
Call for information on the complete Sanyo line. 
Sanyo MBC 1200 
Sanyo MBC 2000 
Sanyo MBC 300e 
Sanyo MBC 4000 
Franklin Ace 1000 
ZENITH 
Z -89 48K 
Z -90 64K 
Z -100 
Call for prices on the complete Zenith line. 

CALL 

CALL 
CALL 
CALL 
CALL 
CALL 

CALL 
CALL 
CALL 

SOFTWARE 
MICROPRO "' 
WordStar 
MailMerge 
Customization Notes 
SpellStar 
DataStar 
CalcStar 
MICROSOFT 
Basic Interpreter 
Basic Compiler 
Fortran 80 
Cobol 80 
DATA BASE 
dBase II 

$379.00 
$195.00 
$359.00 
$195.00 
$259.00 
$119.00 

$349.00 
$389.00 
$499.00 
$695.00 

$495.00 

The C PU Computer Corporation 
Announces 

CPU net 
The I or al Area Network that uses 
real C a M for Apples CPUnet 
allows you to run hundreds of 

popular CP M programs on your 
Apple terminals without disk drives' 

Call for more information 

$2995.00 

APPLE ACCESSORIES 
16K Card by Microsoft $79.00 
32K Card by Saturn 5199.00 
64K Card by Saturn $419.00 
128K Card by Saturn 5585.00 
Softcard Plus by Microsoft CALL 
Keyboard Enhancer II by Videx $125.00 
Videoterm by Videx $259.00 
Game Paddles by TG $49.00 
Joystick by TG $49.00 
Pkaso Cards CALL 
ALF 3 Voice Board $229.00 
System Saver by Kensington $75.00 
Microbuffer II 16K w /graphics $259.00 
Microbuffer II 32K w /graphics 5229.00 
APPLE INTERFACE CARDS BY CCS 
Serial Asynch #7710 5139.00 
Centronics #7729 5149.00 
ADVANCED LOGIC 
Add -Ram 16K Card $79.00 
Z -Card CP /M for the Apple II $225.00 
Smarterm 80 Column Board w/Softswitch $249.00 

APPLE SOFTWARE 
MICROPRO "' 
WordStar $379.00 
MailMerge $190.00 
SpellStar $190.00 
DataStar $259.00 
CalcStar 5115.00 
VISICORP 
VisiCalc 5199.00 
VisiTerm $79.00 
VisiDex $199.00 
VisiPlot $169.00 
VisiFile 5199.00 
VisiSchedule $259.00 
VisiTrend /Plot $239.00 
MISCELLANEOUS 
Micro/Terminal 579.00 
Screenwriter II $129.00 
Executive Briefing System $169.00 
Supercalc 5279.00 
Personal Filing System 5115.00 
PFS Report Wrder 575.00 
Word Handler 5169.00 
PFS Graph 599.00 
Multiplan by Microsoft 5229.00 

PRINTERS 
NEC 7710 Serial $2395.00 
NEC 7720 KSR 52749.00 
NEC 7730 Parallel 52395.00 
NEC 3510 Serial 51850.00 
NEC 3520 $2099.00 
NEC 3530 Parallel $1850.00 
NEC 3550 for the IBM PC $2095.00 
Antes "Generic Model of the Prownter $479.00 
Epson MX -80 CALL 
Epson MX -80FT CALL 
Epson MX -100 CALL 
IDS Micro Prism CALL 
IDS PRISM 80 CALL 
IDS PRISM 132 CALL 
Okidata Microline 80 CALL 
Okidata Microline 82A CALL 
Okidata Microline 83A CALL 
Okidata Microline 84 CALL 

SPECIAL OF THE MONTH 
RANA ELITE THREE 

80 TRACK, 
DOUBLE SIDE DRIVE 

$CALL$ 

MONITORS 
Sanyo 9" B&W 
Sanyo 9" Green 
Sanyo 12 " B& W 
Sanyo 12" Green 
Sanyo 13" Color 
SMD 13" Color 
Zenith 12" Green 
Zenith 13" Color 
Electrohome 13" HI -RES Color Monitor 
Electrohome 13" Color 
Electrohome 12" B &W 
Electrohome 12" Green 
Electrohome 9" B&W 
Electrohome 9" Green 

5159.00 
$165.00 
$179.00 
5199.00 
5399.00 
5329.00 

599.00 
$339.00 
5829.00 
5379.00 
$179.00 
$189.00 
5149.00 
5159.00 

DISK DRIVES 
CCI 100 for the TRS -80 Model 1 

51/4" 40 track 5299.00 
CCI 189 for the Zenith Z -89 5'4" 40 track 5379.00 
CORVUS 5M with Mirror 52895.00 
CORVUS 10M with Mirror $4195.00 
CORVUS 20M with Mirror 54895.00 
CORVUS Interfaces CALL 
RANA SYSTEMS add -on Disc Drive for the Apple II 

Elite One 40 Track CALL 
Elite Two 80 Track CALL 
Elite Three CALL 
Elite Controller CALL 

IBM PC ACCESSORIES 
64K Card by Microsoft 5299.001 
128K Card 5469.00 
192K Card $599.00 
256K Card $789.00 
Ouaddram CALL 
Joystick by TG $49.00 
Combo Card by Apparat $249.00 
Tendon TM 100.2 for the IBM CALL 
Call for more IBM PC add -ons. 

IBM PC SOFTWARE 
INFORMATION UNLIMITED 
Easy Writer 
Easy Speller 
Easy Filer 
VISICORP 
VisiCalc 256K 
VisiFile 
VisiTrend /VisiPlot 
VisiDex 
VisiTerm 
MICROPRO" 
MailMerge 
WordStar 
MISCELLANEOUS 
Supercalc by Sorcim 
Superwriter by Sorcim 
Home Accounting Plus 
ENTERTAINMENT 
Deadline 
Temple of Apshai 
Curse of Ra 
Call For More IBM Software And Accessories 

S289.00 
$149.00 
5319.00 

5199.00 
S219.00 
$259.00 
$209.00 

599.00 

$195.00 
$379.00 

5279.00 
5289.00 
5139.00 

539.00 
$29.00 
$15.99 

CP /M is a registered trademark of Digital Research. 

TO ORDER CALLTOLL FREE 
1- 800 -343 -6522 

For fast delivery. send certified checks. money orders. or 
call to arrange direct bank wire transfers. Personal or com- 
pany checks require one to three weeks to clear. All prices 
are mail order only and are subject to change without 
notice Call for shipping charges. 

The CPU Shop 
DEALER INQUIRIES PLEASE CALL 1- 800 -343 -7036 

VISA' 
111111111111116 

420 -438 Rutherford Ave., Dept. BY14 , Charlestown, Massachusetts 02129 
Hours 9 AM - 9 PM (EST) Mon. -Fri. (Sat. till 6) TWX- 710-348-1796 Massachusetts Residents call 617/242 -3361 
Technical information call 617/242 -3361 Circle 124 on Inquiry card. Massachusetts Residents add 5% Sales Tax 
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Circle 95 on inquiry card. 

TRUE MAIL ORDER PRICES 
With so many so- called Mail Order establishments using "toll free" lines, and grandiose advertising, how 
can you, the customer, expect to receive true mail order savings? We have done away with large ads, 
and free phone lines to offer comparable service passing on the savings to you. 
THINK! You still SEND YOUR MONEY in the mail to an unknown untested party, and delivery is still 
often doubtful and certainly protracted in most cases. 

PRINTERS 
OKIDATA 

80 no tractor s 319 
80 with tractor S 369 
82A no tractor $ 419 
82A with tractor S 459 

84A parallel átó 669 

846 serial $1119 
2K Buffer S 50 
Graphics 82A 83A S 73 

C.ITOH SPECIAL 
Cornet 111125 cps) S 499 
Fell 15' width text printer 

C4TOH PRINTERS 
80 col parallel print, S 445 

80 col panel printer $ 449 

132 col parallel printer $ 679 
132 col serial printer S 729 

Prac. Peripheral 8K Serial Buffer 
with X on/off Epson S 111 

Graphics Prownter (120 cps) 5 444 

STAR PRINTERS 
Gemini 10 and 15 Call for Pricing 

LETTER QUALITY 
sane! or parallel 

C -ITOH F10 $1345 
Brother HRI S 849 
Smith Corona TPI 5 569 

PRINTER 
CONNECTORS 

TRS -80 Cables only $ 22 
Apple Mt 6 Cade $ 79 
Atari-printer Cable $ 24 
IBM PCnnter Cable 9 24 

RS232 ntrO.male 
r nter Cable 

S 

24 

-Configured for any computer. 
ppl1esaase spec l your c"'"".. IDS 

Apple 
S 33 

pP Graphics Card with Cade 
to Epson NEC C -ITOH $ 89 

MONITORS 
Zenith ZVM -121 Green S 90 
TECO ED 1200 hue Hires Green $111 
NEC Anti Glare Green $155 
AMDEK 300G $155 
AMDEK Color I 5333 
AMDEK Color II (IBM Avaiiablel $699 

IBM 
Monte Carlo Card 64K S 399 
IC Magic S 89 

5; 4 Ss 
sVAÎIM 

í22.50 
5i- 4 SSDD $24.00 
5 ' DS DO $35.00 
8 DS DD $39.00 
8' SS DD 53590 
Available in soft sector and hard sector 10 16 

IBM/APPLE DRIVES 
Tendon TMS -100 -1 $202 

TMS- 100.2 $265 
TMS- 100 -4 $383 

Software patch 10 IBM S 66 
RANA Elite 1 Add on Drive $333 
Ouad drive Apple controller $ 99 
For Elite 2 3 4 

write for price availability S 99 
DAVONG (Apple and IBM) 

5 MB $1525 
10 MB $2025 
15 MB $2245 

PERSONAL 
NEC 

COMPUTER 
PC -8001 $899 
PC-8012 í459 
PC 8031 S099 

COMINGI-NEW NEC-APC 

GENERIC DISKETTES 
5/4" SS'SD in plastic library case $21 

Library Cases Atone 

5 
5' 

4 S 3 50 

MODEMS 
Hayes Smart Modem $212 
Hayes Micro Modem $259 
Hayes Chronograph $179 
Apple - Cat II $279 
IBM - Sman Modem Cables S 22 

RAM CARDS 
Apple 166 Carr, $ 66 
32K Card $125 
IBM 64K Quad Board $375 
Apple Vista Vision 80 5242 

Send orders and inquines to 

Computer ApparatusTM 
P.O. Box 32063 Aurora, CO 80041 

TELEPHONE ORDER INQUIRIES 
(303) 759 -9251 

10 a.m. to 2 p m Mountain Time Monday to Friday 

We ha e access to a vast range of computer products from the many stocking distributors in Denver We cater for 
a range of brand name peripherals and software for TRS-80 Apple IBM. Atari and CP M users SENO rn a card 
stating your interests for our free catalog 

DELIVERIES: 4 -6 weeks at worst all orders are fully dated (Includes mad and shipping time) 
PERSONAL CHECKS: OKAY, but cashiers checks. money orders etc will receive shipping preterence 
VISA AND MASTERCARD: Add 4% to total we CHARGE only WHEN we SHIP 
CATALOG- Descnpaons charts pncsrg and availability on all our products Prices subject to change without nonce 
SHIPPING: VIA UPS add $200 plus 10, of order total - All brands are registered trademarks 

Please Circle Inquiry Card to 
Receive Our Comprehensive Catalog 

LNW 801 

Best Price 
COMPUTER 
The Best Graphic 

Personal Computer 
ZBOA, 65K. 480 x 192 
WCP/M board 

1 250 
1 500 

Multiuse, Business/Engineer 
CROMEMCO Best Paca Anywhere 
CS1 5S " floppy, 280. 2,956 
C51 H W/5 MB hard disk 5,247 
CS1D2E 256K RAM, 68000 6 Z80 

two 5Y." floppy 4,067 
CS1D2 nero error Correchon. 3,747 
CS3D5E 512K RAM, 6800 6 Z8O 

two 8" floppy - 
7,397 

C10 64K, 12" monitor 
ZBOA, keyboard .1,090 

Prof elaol/Woed Proue 
ZENITH Z90 -80. 64K 2 050 
NORTH HORIZON. 1 

STAR quad drive, HD5.. 3,999 
ADVANTAGE. 2 

quad drives, 84K 2 999 
CROMEMCO 64K. 12" monitor. 390K 

CIO floppy. letter quality pinter. 
CP /M type O.S. + word processing 
+ spreadsheet 2 600 

Zenith 16 -Bit 
Z -110 dual drives. 128K RAM color board. 

225 x 640 graphic. IBM PC 

compatible ..2,998 
ZVM -134 superb color monitor 528 

16 -hit CPU 
WICAT S150 IFS 1 -user 7 520 

256K RAM, CRT, 2 floppies 
68000' S1 50 WS 1 -user 8 999 

256K RAM, 10MB hard disk, 
960KB floppy CRT. OS +1 Isrpusgs 
5150.3 WS 3 -user 10,800 
same as 5150 WS 
S1 50.6 WS 6 -users 12.800 
512K RAM same as $150 WS 
Graphics 300 x 400. 900 
68000, 512K RAM. 20M6 hard disk. 
IBM floppy, UNIX. 5100 14.500 
ACS8600-i 2 500K RAM 20MB 
hard disk. 9 750 
Business System Software 1.995 

TERAK. SWTPC. TELEVIDEO, NEC Call 

DUAL 

ALTOS 

Good Quality 
PRINTER 

EPSON MX80 F T Graf trax 
MX100 

Swift Delivery Export 

S 

525 
679 

Integral Data System 
MICIOPNSM 75 cps esteem pint /110 cps 

84 484 paphie, RS232/parallel 
pin 8 Medan feed 625 

PRISM 80 

PRISM 132 

200 cps. 80 col. 
w /graphics 64 x 84 
200 cps, 132 col. 
wigraphics 84 x 84 
graphic, color, friction 

TI 810 Superb 
OKIDATA MICROLINE 84 parallel 
PRiNTEK 920 340cps. 144 x 144 

C.ITOH 
OUME 
DIABLO 
BROTHER 
NEC 

'Letter Chastity 
Starwriter F.10 40 cps 
9/45 

HR, 1 Parallel 
7710 
3550 

945 
1,025 
1,100 
1,180 
1,590 
CALL 

1,025 
2.450 

1,395 
1,840 
1,288 

950 
2,299 
1,945 

IBM PC 
S 

AMDEK 310 monitor 189 
IDS Micropism 480 525 
EPSON MX BO F/T 520 
NEC 3550 letter quality 1 945 
C.ITOH F -10 40cps 1.395 
Microsoft 128K RAM 360 
EASY WRITER II IUS 255 
CP AIDS Master Tax 1 195 
LEGAL TIMEKEEPING STAR 725 
DigNsl Research Pascal MT o 86 310 

Concurrent CP/M 86 299 
Peachtree GL, AR, AP 330 
Structured Systems Accounting 700 

DIGITIZER /PLOTTER 
HOUSTON INSTRUMENT 

HI PAD DIGITIZER DT-1 1 11" x 11" 
AMDEK AMPLOT 11" 14" 

725 
780 

Mitsubishi 

Tandon 

DISK DRIVE 
8" DD, DS bare 
dual 8" subsystem 
51/4" DD, DS bare 

410 
1.099 

280 

TERMINAL 
ZENITH 219 smart terminal 635 

ZT.1 w /modem telecom 560 
11AZELTINE ESPRIT II 588 

II 788 
BEEHIVE DM5 A 995 
IBM 31010 1 295 
TELEVIDEO 970 1,119 
VISUAL 300 948 

SOFTWARE 

dBASE II Ashton -Tate database 499 
450 CONDOR II 

MICROSOFT BASIC 80 285 
More Pro WORDSTAR 295 

MAILMERG 105 
Dgnal Research CPM 2.2 139 
Accounting Plus System Rus 399 

MONITOR 
ZENITH 12" green 1 14 
AMDEK COLOR IV 720 x 400 1 050 

COLOR IIRGBI3" 725 
COLOR 113" 340 
300 G 12" green 169 

SANYO 13" RGB 875 
NEC 12" green 170 

1203 RGB 725 
Electrohome RGB 580 x 235 599 

MODEM 
D.C. Hayes Smartmodern 300 baud 

300' 1200 baud 
Novation CAT 300 baud. 

1200 baud 

220 
570 
165 
590 

CALL (212) 937 -6363 
free catalogue 
Prices sublet[ to change. American Express, Visa/ 
Mastercard add 3 %. F.O.B. point of shipment. 20% re- 
stocking fee for returned merchandise. Personal checks 
rake 3 weeks to clear. COO on certified check only N.Y. 
residents add sales tax. Manufacturers' warranty only. 
International customers, please confirm price before 
order Accept P 0. from Fortune 500 & schools. 

Computer Channel 
21-55 44th Road 
Long Island City, NY 1 1 101 

TELEX: 
429418 

CSTNY 

500 BYTE February 1983 Circle 96 on inquiry card. 
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8" Disk Drives 

Siemens FDD 100-8 single -sided double -density 
MSF- 201120 $274.95 ea 2 for $249.95 ea 

Shugart SA810 half -size single -sided double -density 
MSF -108100 $424.95 ea 2 for $394.95 es 

Shugart SA860 hall -size double -sided double -density 
OA SF-108600 $574.95 ea 2 tor $549.95 ea 

Shugart SA801R single -sided double- density 
MSF -10801 R $394.95 ea 2 for $399.95 ea 

Shugart SA851R double -sided double- density 
MSF- 10851R $554.95 ea 2 for $529.95 es 

Tendon TM848 -1 single -sided double -den thin -line 
MSF -558481 $379.95 ea 2 for $389.95 ea 

Tendon TM848 -2 double -sided double -den thin -line 
MSF -558482 $494.95 ea 2 for $484.95 ea 

Qume DT -8 double -sided double -density 
MSF -750080 $524.95 ea 2 for 5495.95 ea 

51/4" Disk Drives 
Tendon TM100 -1 single -sided double- density 48 TPI 
MSM- 551001 $219.95 ea 2 for $199.95 ea 

Shugart SA400L single -sided double -density 40 track 
MSM -104000 $234 95 ea 2 tor $224.95 ea 

Shugart SA455 hall -size double -sided 48 TPI 
MSM -104550 $349 95 ea 2 for $329.95 ea 

Shugart SA465 half -size docile-sided 96 TPI 
MSM- 104650 $399.95 ea 2 for $379.95 ea 

Tendon TM100 -2 double -sided double -density 48 TPI 
MSM -551002 $294 95 ea 2 for $269.95 ea 

Shugart SA450 double -sided double- density 35 track 
MSM -104500 $349.95 ea 2 for $329.95 es 

Tendon TM100 -3 single -sided double -density 96 TPI 
MSM -551003 $294 95 ea 2 for $269.95 ea 

Tandon TM100 -4 double -sided double -density 96 TPI 
MSM -551004 $394.95 ea 2 for $374.95 sa 

MPI B -51 single -sided double -density 40 track 
MSM -155100 $234.95 ea 2 for $224.95 ea 

MP/ B -52 double -sided double- density 40 track 
MSM -155200 $344.95 ea 2 tor $331.95 ea 

51/4" Cabinets with Power Supply 
END -000216 Single cab w /power supply $69.95 
END- 000226 Dual cab w /power supply $94.95 ruiiiiiu i g 

Place Orders Toll Free 
Continental U.S. Inside California 
800- 421 -5500 800- 262 -1710 
For Technical Inquires or Customer Service call: 

213 -973 -7707 SA nE 
Computer Products 

I4901 W. Rosecrans, Hawthorne, CA 90250 

' We accept cash. checks. credit cards. Or Purchase Orders 
from qualified firms & institutions. Minimum prepaid order $15 
California residents add 6' /r %tax. Export customers outside the 

IUS or Canada please add 10% to all prices. Pries and arallbelty 
subject to chrgemilho A notice. Shipping & handling charges 
via UPS Ground 509Áb. UPS Air $1.00/1b minimal l dirge$3.00 

t 

Dual Disk Sub -Systems 
Disk Sub -Systems - Jade 

Handsome metal cabinet with proportionally balanced air 
flow system, rugged dual drive power supply. power cable 
kit, power switch, line cord, fuse holder, cooling fan, never - 
mar rubber feet, all necessary hardware to mount 2 -8" disk 
drives, power supply, and fan, does not include signal cable 

Duel IF Sub -Assembly Cabinet 
END -000420 Bare cabinet $49.95 
END -000421 Cabinet kit $199.95 
END -000431 A 6 T $249.95 

8" Sub -Systems - Single Sided, Double Density 
END -000423 Kit w/2 FD100 -8Ds $650.00 
END -000424 A 6 T w/2 F0100-8Ds $695.00 
END -000433 Kif w/2 SA -801Rs $999.95 
END -000434 A 8 T w/2 SA -801Rs $1195.00 

8" Sub -Systems - Double Sided, Double Density 
END -000426 Kit w/2 DT -8s $1224.95 
END -000427 A I T w/2 DT -8s $1424.95 
END -000436 Kit w/2 SA -851Ra $1274.95 
END -000437 A d T w/2 SA -851Rs $1474.95 

8" Slimline Sub -Systems 
Dual Slimilne Sub -Systems - Jade 

Handsome vertical cabinet with scratch resistant baked 
enamel finish, proportionally balanced air flow system. quiet 
cooling fan, rugged dual drive power supply, power cables, 
power switch. line cord. fuse holder, cooling fan. all 
necessary hardware to mount 2 -8" slimline disk drives, does 
not include signal cable. 

Dual 8" Sllmllna Cabinet 
END -000820 Bare cabinet $59.95 
END -000822 A 6 T w/o drives $179.95 

Dual C' Sllmane Sub -Systems 
END- 000823 Kit w/2 TM848 -1 

END -000824 A 6 T w/2 TM848 -1 
END -000833 Kit w/2 TM848 -2 
END -000831 A d T w/2 TM848 -2 

$919.95 
$949.95 

$1149.95 
$1179.95 

Modems 

SIGNALMAN - Anchor 
Direct -connect automatic answer /originate selection, 300 
Baud full duplex, Bell 103. includes RS -232 cable, portable - 

perfect for Osborne or KayPro II 
IOM -5600A Signalman $59.95 

SMARTMODEM - Hayes 
Sophisticated direct -connect auto -answer /auto -dial 
modem, touch -tone or pulse dialing, RS -232C interface, 
programmable 
IOM -5400A Smartmodem $224.95 
I0K -1500A Hayes Chronograph $218.95 
IOM -2010A Micromodem II w /Term prgm $329.95 
1014-2012* Terminal program for MMII $89.95 
IOM -1100A Micromodem 100 $368.95 

1200 BAUD SMARTMODEM - Hayes 
1200 and 300 baud, all the features of the standard 
Smartmodem plus 1200 baud, 212 compatible. full or half 
duplex. 
IOM -5500A Smartmodem 1200 $599.95 

1200 BAUD SMART CAT - Novaton 
103/212 Smart Cat d 103 Smart Cat, 1200d 300 baud, built -in 
dialer, auto re -dial if busy, auto answer /disconnect, direct 
connect, LED readout displays mode, analog /digital loop - 
back self tests, usable with multi -line phones. 
10M -5241A 300 baud 103 Smart Cat $229.95 
IOM -5251A 1200 baud 212/103 Smart Cat $549.95 
IO1A-5261A 300 baud 103 J -Cat $129.95 

Circle 217 on Inquiry card. 

Printers on Sale 

W 
PRINTER PRICES SLASHED Ill 

High speed dot matrix printers with all the features of the 
higher -priced best -selling machines for a lot less money!!! 
100 CPS, 9 e 9 dot matrix with true lower case descenders, 
high -resolution bit image and block graphics. superscript 6 
subscript. underlining. backspacing, double strike and 
emphasized print modes, proportional space font, friction 
feed, tractor feed , and roll paper, 5. 6, 81/2, 10, 12, d 17 pitch, 
programable line spacing, FREE 2.3K butler, Epson pin and 
plug compatible, user replaceable print head, extended 6 

month factory warranty. 
PRM -66010 10" wide carriage $439.95 
PRM -66015 15" wide carriage $569.95 
PRA -66100 Apple card d cable 545.00 
PRA -66200 Serial interface card $69.95 

HIGH -SPEED, HIGH QUALITY - Okidata 
Mlcrollne 82A 80/132 column, 120 CPS. 9 x 9 dot matrix, 
friction feed, pin feed, adiustable tractor leed (optional). 
handles 4 part forms up to 9.5" wide, rear I bottom feed. 
paper tear bar. 100% duty cycle /200,000,000 character print 
head, bi- directional /logic seeking. both serial 8 parallel 
Interlaces Included, front panel switch d program control of 
10 different form lengths, uses inexpensive spool type 
ribbons, double width & condensed characters, true lower 
case descenders d graphics 
PRM -43082 with FREE tractor CALL 

Mlcrollne 83A 132/232 column. 120 CPS. forms up to 15" 
wide, removable tractor, plus all the features of the 82A. 
PRM -43083 with FREE tractor CALL 

Mlcrollne 84 132/232 column, Hi -speed 200 CPS, full dot 
graphics built in, plus all the features of the 83A. 
PRM -43084 Centronics parallel CALL 
PRM- 43i)85 Serial with 2K buffer CALL 

PRA -27081 Apple card $39.95 
PRA -27082 Apple cable $19.95 
PRA -27087 TRS -80 cable $24.95 
PRA -43081 2K hi speed serial card $149.95 
PRA -43082 Hi -res graphics ROMs 82A $49.95 
PRA -43083 Hi- graphics ROMs 83A $49.95 
PRA -43088 Tractor option for 82A $49.95 
PRA -43080 Extra ribbons pkg. of 2 $9.95 

8023 DOT MATRIX - NEC 
100 CPS, proportional spacing, hi- resolution graphics, 
correspondence quality printing, bi- directional tractor 8 
friction feed. 
NEC -8023A 8023 parallel $499.95 
NEC -8023 -01 8023 ribbon $11.95 

Letter Quality Printers 
LETTER QUALITY PRINTER - Jade 

Uses standard daisy wheels and ribbon cartridges, 16 CPS 
bi- directional printing. semi -automatic paper loader (single 
sheet or fan fold). 10/12/15 pitch. up to f6" paper, built -in 
noise suppression cover. 
PAD -11001 Centronics parallel 5899.95 
PRD -11002 RS -232C serial model $969.95 
PRA -11000 Tractor Option $119.95 

STARWRITER F -10 - C. Itoh 
New 40 CPS daisy wheel printer with full 15" carriage, uses 
standard Diablo print wheels and ribbons. both parallel and 
serial interfaces included. 
PRO -22010 Starwriter F -10 $1495.95 

TP -1 LETTER QUALITY - SCM 
12 CPS daisy wheel printer from Smith Corona. 
PRO -45101 Centronics parallel $645.95 
PRO -45102 RS -232C serial $648.95 

PRINTER PALS - F.M.J. Inc. 
Desk top printer stand and continuous form paper holder. 
PRA -99050 for MX -80. MX -80FT, Oki 82A. NEC $29.95 
PRA -99100 for MX -100, Oki 83A d 84 $34.95 
PRA -99700 for letter quality printers $49.95 
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Disk Drive 
for Apple II 

X269.95 
Apple Il Accessories 

APPLE DISK DRIVE - Apple Compatible 
Totally Apple compatible, 143,360 bytes per drive on DOS 
3.3, track 0 microswitch, high speed lead screw positioner. 
full one year factory warranty, half -track capability - reads all 
Apple software, plugs right in to Apple controller as second 
drive, DOS 3.3, 3.2.1, Pascal, 8 CP /M compatible. 
MSM -123200 Add -on Apple Drive $279.95 
MSM -123100 Controller w, DOS 3.3 $99.95 

16K RAM CARD - for Apple II 
Expand your Apple Il to 64K, use as language card, lull 1 year 
warranty. Why spend $175.00 ? 

MEX- 16700A Save over $115.00 $59.95 

Z -CARD for Apple II - A.L.S. 
Two computers in one, Z -80 8 6502, more than doubles the 
power and potential of your Apple, includes Z -80 CPU card 
CP /M 2.2 and complete manual set, Pascal compatible, 
utilities are menu -driven, one year warranty. 
CPX- 62600A A 8 T with CF /M 2.2 $169.95 

SMARTERM II - A.L.S. 
80 column x 24 line video card for Apple Il. addressable 25th 
status line, normal/inverse or high /low video. 128 ASCII 
characters, upper and lower case, 7 x 9 dot matrix with true 
descenders, standard data media terminal control codes. 
CP; M Pascal 8 Fortran compatible, 50/60 Hz, 40/80 column 
selection from keyboard 
IOV -2500A ALS Smarterm Il $179.95 

SERIAL I/O CARD - A.L.S. 
Full feature serial card for modems 8 printers, baud rates 
from 110 to 19.200. CTC /RTS 8 X -on /X -off protocols. auto 
line feed, RS -232C cable interface included. 
101 -1000A A 8 T $79.95 

MODEM CARD for APPLE - SSM 
Bettor than Hayes!! Better than Novation!! Direct connect 
ModemCard plugs directly into Apple - no external 
components. auto -dial. auto -answer. Bell 103 compatible, 
full and half duplex, touch -tone or pulse dialing generated 
on board, Micromodem Il software compatible. displays 
modem information on screen, audio monitoring of phone 
line, no serial port required, two year factory warranty, FREE 
Source Subarlption with purchase of Transend software. 
10M -3000A ModemCard $289.95 
SFA- 55770010M Transend 1 w /Source $79.95 
SFA- 55770020M Transend 2 w /Source $129.95 
SFA- 55770030M Transend 3 w /Source 5239.95 

2 MEGABYTES for Apple II 
Complete package includes Two 8" double -density disk 
drives. Vista double -density 8" disk controller, cabinet. 
power supply. 8 cables. DOS 3.2/3.3, CP /M 2.2. 8 Pascal 
compatible. 
1 MegaByte Package Kit $1495.00 
1 MegaByte Package A 8 T $1695.00 
2 MegaByte Package Kit $1795.00 
2 MegaByte Package A & T $1995.95 

EPROM Erasers 
ULTRA -VIOLET EPROM ERASERS 

Inexpensive erasers for industry or home. 
XME -3100A Spectronics w/o timer $69.50 
XME -3101A Spectronics with timer $94.50 
XME -3200A Economy model $39.95 SA 3cs E campuw. Products 

IBM PC Accessories 
ADD ON DISK DRIVE for IBM PC- Tandon 

Single sided or double sided, double density disk drives for 
IBM PC, these are exactly the same disk drives used by IBM 
at half the price 
MSM- 551001 TM100 -1 single sided $219.95 
MSM -551002 TM100 -2 double sided $294.95 

SERIAL I/O for IBM PC - Profit Systems 
Two asynchronous serial RS -232C I/O ports, real time clock - 
calendar, includes software 
IOI -8100A Card with 1 port . $159.95 
IOI -8101A Card with 2 ports $199.95 

SERIAL/PARALLEL for IBM PC - Profit Sys 
Two asynchronous serial RS -232C I O ports, one parallel 
printer I/0 port, real time clock- calender. includes software 
101 -8110A 1 serial 8 1 parallel $199.95 
IOI -8111A 2 serial & 1 parallel $229.95 

TASC MASTER for IBM PC - Profit Systems 
The Tasc Master is an intelligent parallel printer and dual 
port asynchronous communication adapter with built in 
buffer, two RS -232C I/O ports. parallel printer I/O port, 16K 
or 64K buffer, on -board CPU increases system throughput 
101 -8120A 1 serial /parallel /16K $329.95 
101 -8121A 1 serial /parallel /64K $399.95 
IOI -8122A 2 serial /parallel /16K $359.95 
101 -8123A 2 serial /parallel /64K $429.95 

EXTENDER CARD for IBM PC - Profit System 
All bus signals extended, signal names silk screened on top 
of board, gold -plated card edge, low noise 
TSX -300A IBM PC extender $45.00 

PROTOTYPING CARD for PC - Profit Systems 
Highly versatile wire -wrap or solder prototyping board for 
your IBM PC, large bread board area. power and ground 
planes to reduce noise, all holes are plated through. card is 

solder masked on both sides, all signals names are silk 
screened on both sides 
TSX -310A $59.95 

512K PC /RAM STACK - Hammond 
A high quality. high density memory expansion board for 
your PC. cool -quiet -reliable operation. full parity checking, 
unique stacking sockets, expandable from 256K to 512K, 
MDRIVE high speed RAMdisk software only $25.00 with 
board purchase 
MEX- 25600A 256K Assembled 8 tested $795.00 
MEX- 51200A 512K Assembled 8 tested $999.95 
MEX- 25600S MDRIVE disk emulator $25.00 

256K PC /RAM - Hammond Engineering 
User expandable from 64K to 256K, same high quality as 
RAM STACK above. designed to meet all your medium 
memory expansion requirements 
MEX- 64000A 64K Assembled 8 tested $299.95 
MEX- 128000A 128K Assembled 8 tested $399.95 
MEX- 192000A 192K Assembled 8 tested $499.95 
MEX- 256000A 256K Assembled 8 tested $569.95 

PC /SASI RAM - Hammond Engineering 
Three boards in one, 256K of RAM, RS -232C asynchronous 
serial interface, and a SASI (Shugart Associates Standard 
Interface) hard disk interface 
10X -6000A PC /SASI RAM $1095.00 

Circle 218 on inquiry card. 

Video Monitors 

HI -RES 12" GREEN SCREEN - Zenith 
15 MHz bandwith 700 lines /inch, P31 green phosphor. 
switchable 40 or 80 columns. small, light -weight 8 portable. 
VDM- 201201 List price $189.95 $115.95 

HI -RES GREEN MONITORS - NEC 
20 MHz bandwidth. P31 phosphor ultra -high resolution 
video monitor, high quality, extremely reliable. 
VDM -651200 Deluxe 12" $199.95 
VDM -651260 Economy 12" $149.95 
VDM -65092 Deluxe 9" 5179.95 

12" COLOR MONITOR - NEC 
High resolution color monitor with audio 

VDC- 651212 Color monitor $389.95 
NEC -1202D RGB color monitor $999.95 

12" COLOR MONITORS - Taxan 
18 MHz high resolution RGB color monitors fully compatible 

with Apple Il and IBM PC, unlimited colors available 
VDC- 821210 RGBvision I. 380 lines $389.95 
VDC -821220 RGBvision Il, 510 lines $589.95 
VDC -8221230 RGBvision Ill. 630 lines $689.95 
VDA- 821200 RGB card for Apple II $99.95 

COLOR MONITORS - Amdek 
Reasonably priced color video monitors. 

VDC -80130 13" Color I $379.95 
VDC- 801320 13" Color II $894.95 
IOV -2300A DVM board for Apple $199.95 

AMBER or GREEN MONITORS - Jade 
High resolution 18 MHz compact video monitors. 

VDM- 751210 12' Amber phosphor $149.95 
VDM- 751220 12" Green phosphor $139.95 
VDM- 750910 9" Amber phosphor $149.95 
VDM- 750920 9" Green phosphor $139.95 

Single Board Computer 
SUPERQUAD - Adv. Micro Digital 

Single board, standard size S -100 computer system, 4 MHz 
Z -BOA. single or double density disk controller for 51/4" or 8" 
drives. 64K RAM. extended addressing, up to 4K of EPROM. 
2 serial 8 2 parallel I 'O ports. real time interrupt clock, CP /M 
compatible. 
CPC- 30800A A 8 T $724.95 
IOX -4232A Serial I O adapter $29.95 

Z -80 STARTER KIT - SD Systems 
Complete Z -80 microcomputer with RAM. ROM, I /O. 
keyboard, display. kludge area. manual. 8 workbook. 
CPS- 30100K Kit with workbook $299.95 
CPS- 30100A A 8 T with workbook $489.95 

S -100 EPROM Boards 
PB -1 - SSM Microcomputer 

2708, 2716 EPROM board with on -board programmer. 
MEM- 99510K Kit with manual $154.95 
MEM- 99510A A 8 T with manual $219.95 

PROM -100 - SD Systems 
2708. 2716, 2732 EPROM programmer with software. 

MEM- 99520K Kit with software $189.95 
MEM- 99520A A 8 T with software $249.95 

S-100 MotherBoards 
ISO -BUS - Jade 

Silent, simple, and on sale - a better motherboard 
Slot (5Yí rP4') 

MBS-061B Bare board $22.95 
MBS -061K Kit $39.95 
MBS -061A A 8 T $69.95 

12 Slot (9s /f' r 8% ") 
MBS -1218 Bare board $34.95 
MBS -121K Kit $69.95 
MBS -121A A 8 T $109.95 

18 Slot (14 '/2" X 8s/. ") 
MBS-181B Bare board $54.95 
MBS -181K Kit $99.95 
MBS -181A A 8 T $149.95 

ACTIVE TERMINATOR - CompuPro 
A true mother's helper. 

TSX -100A A B T $59.45 
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New !!! CP /M Plus 3.0 
NEW CP /M 3.0 - Digital Research 

CP/M 3.0 is Digital Research's latest version of the industry 
standard disk operating system. It features many 
performance improvements such as intelligent record 
buffering, improved directory handling, "HELP" facility. 
time /date stamping of files and many more improvements. 
AND A TREMENDOUS INCREASE IN SPEED Ill, it is fully 
CP/M 2.2 compatible and requires no changes to your 
existing application software. Available only to Versa floppy 
Il owners with SBC -200 CPU's 

CP /M 2.2 compatible 
Easily customized 
Easier to learn and use 
High performance file system 
Time and date stamps on file 
Automatic disk log -in of removable media 
Support for 1 to 16 banks of RAM 
Supports up to 16 drives of 512 Megabytes each 
Up to ten times faster than CP /M 2.2 
Console I/O re- direction 
Easy to use system utilities with HELP facility 
Power batch facility 
Designed for application programmers 
Resident system extensions 
Sophisticated programmer utilities 
Designed with the business user In mind 

SFC- 55009057F CP/M 3.0 8" with manuals $200.00 
SFC- 55009057D CP /M 3.0 manual set $30.00 

S -100 Memory Boards 
256K RAMDISK - SD Systems 

ExpandoRAM Ill expandable from 64K to 256K using 64K x 1 

RAM chips, compatible with CP /M, MP /M, Oasis, 
Cromemco, 8 most other Z -80 based systems. functions as 
ultra -high speed disk drive when used with optional 
RAMDISK software. 
MEM- 65064A 64K A 8 T $474.95 
MEM- 65128A 128K A & T $574.95 
MEM- 65192A 192K A 8 T S674.95 
MEM- 65256A 256K A & T $774.95 
SFC- 55009000F RAMDISK sftwr CP /M 2.2 $44.95 
SFC- 55009000F RAMDISK with EXRAM 111 $24.95 

64K STATIC RAM - Jade 
Uses new 2K x 8 static RAMS. fully supports IEEE 696 24 bit 
extended addressing. 200ns RAMS. lower 32K or entire 
board phanlomable. 2716 EPROMs may be subbed for 
RAMS, any 2K segment of upper 8K may be disabled, low 
power typically less than 500ma. 
MEM-99152B Bare board $49.95 
MEM- 99152K Kit less RAM $99.95 
MEM- 32152K 32K kit $199.95 
MEM- 56152K 56K kit $289.95 
MEM- 64152K 64K kit $299.95 
Assembled 8 Tested add $50.00 

16K STATIC RAM - Mem Merchant 
4MHz to -power static RAM board. IEEE S -100, bank 
selectable, addressable in 4K blocks, disable -able in 1K 
segments extended addressing. 
MEM- 16171A 16K A & T $149.95 

S -100 Disk Controllers 
DISK 1 - CompuPro 

8" or 51" DMA disk controller, single or double density, 
single or double sided, 10 MHz. 
10D -1810A A & T $449.95 
IOD -1810C CSC $554.95 

VERSAFLOPPY II - SD Systems 
Double density disk controller for any combination of 51/4" 
and 8" single or double sided, analog phase -locked loop 
data separator. vectored interrupts. CP /M 2.2 & Oasis 
compatible. control /diagnostic software PROM included. 
IOD -1160A A 8 T with PROM $359.95 
SFC- 55009047F CP /M 3.0 with VF Il $99.95 

2242 DISK CONTROLLER - C.C.S. 
5':," or 8" double density disk controller with on -board boot 
loader ROM. free CP /M 2.2 & manual set. 
1OD -1300A A 8 T with CP /M 2.2 $399.95 

DOUBLE D - Jade 
High reliablity double density disk controller with on -board 
Z -80A. auxiliary printer port. IEEE S -100, can function in 
multi -user interrupt driven bus. 
10D -12008 Bare board 8 hdwr man $59.95 
10D -1200K Kit w /hdwr 8 sftwr man 5299.95 
IOD -1200A A 8 T w /hdwr & sftwr man $325.95 
SFC- 59002001F CP /M 2.2 with Double D $99.95 

New P/M Plus 
Version 3.0 

FREE !!!* 
Shopping for S -100 Boards? 
WE CAN BEAT ANY PRICE!! 

THREE BOARD SET - SD Systems THREE BOARD SET - CCS 

FREE CP /M 3.0 Save $800.00 

S -100 board set with 4 MHz Z -80A, 64K of RAM 
expandable to 256K. serial and parallel I/O ports, 
double -density disk controller for 51/4" and 8" disk 
drives. new and improved CP/M 3.0 manual set. system 
monitor, control and diagnostic software. Includes SD 
Systems SBC -200, 64K ExpandoRAM Ill, Versafloppy II, 
and FREE CPS M 3.0 - all boards are assembled & tested. 

1 

1 

1 

1 

FREE CP /M 2.2 Save 
5700.0 

Limited Quantity 
S -100 board set featuring high speed DMA CPU and disk 
controller, includes 4 MHz DMA Z -80A CPU, 64K of high 
speed RAM, 2 serial and 1 parallel I/O ports, double- density ' 
DMA disk controller for 5'/," or 8" drives. FREE CP /M 2.2 on 
8" disk with full manual set, all necessary diagnostic and I 
control software. Package consists of the new CCS 282C 
DMA CPU, new CCS DMA disk controller (not the old 2422), 
8 CCS 2065 64K RAM. and FREE CP /M 2.2 - all boards are 

64K Board Set with FREE CP /M 3.0 $1195.00 I assembled 6 tested with full factory warranty. 
L256K Board Set with FREE CP /M 3.0 $1395.00 SPECIAL PACKAGE PRICE Save over 8700.00 .. $694.95 

- - - - - - - - - - - - - - - - - - - - - - - - -dl 
1 

Call Jade Toll Free for Prices 
SD Systems, CCS, CompuPro, SSM Microcomputer, Memory Merchant 
Scion, Jade Computer, Dual Systems, Advanced Digital, Vector Graphics 

S -100 I/O Boards 
I /O -4 - SSM Microcomputer 

2 serial I O ports plus 2 parallel I/O ports. 
101 -1010B Bare board w /manual $35.00 
IOI -1010K Kit with manual $179.95 
101 -1010A A 8 T with manual $249.95 

I/O -5 - SSM Microcomputer 
Two serial B 3 parallel I/O ports, 110 -19.2K Baud 

101 -1015A A 8 T $289.95 

INTERFACER 4 - CompuPro 
3 serial. I parallel, 1 Centronics parallel. 
IOI -1840A A 8 T $314.95 
IOI -1840C CSC $414.95 

THE BUS PROBE - Jade 
Inexpensive S -100 Diagnostic Analyzer 

So your computer is down. And you don't have an 
oscilloscope. And you don't have a front panel... You're not 
alone - most computers have their occasional bad days. But 
without diagnostic equipment such as an oscilloscope 
(expensive!) or a front panel (expensive!). it can be very 
difficult to pinpoint the problem. Even if you have an 
extender board with a superfast logic probe, you can't see 
more than one signal at a time. You're stuck, right? 
Not anymore: Jade is proud to offer our cost -effective 

solution to the problems mentioned above.' THE BUS 
PROBE. 
Whether you're a hobbyist with a cantankerous kluge or a 
field technician with an anxious computer owner breathing 
down your neck, you'll find THE BUS PROBE speeds your 
repair time remarkably. Just plug in THE BUS PROBE and 
you'll be able to see all the IEEE S -100 signals in action. THE 
BUS PROBE allows you to see inputs. outputs. memory 
reads and writes, instruction fetches, DMA channels, 
vectored interrupts, 8 or 16 bit wide data transfers, plus the 
three bus supply voltages. 
TSX -2008 Bare board $59.95 
TSX -200K Kit $129.95 
TSX -200A A&T $159.95 

Circle 218 on inquiry card. 

S -100 CPU Boards 
SBC -200 - SD Systems 

4 MHz Z -80A CPU with serial B parallel I/O, 1K RAM, 8K 
ROM space. monitor PROM included. 
CPC- 30200A A 8 T $329.95 

THE BIG Z - Jade 
2 or 4 MHz switchable Z -80 CPU board with serial I'O. 
accomodates 2708, 2716, or 2732 EPROM, baud rates from 
75 to 9600 
CPU -302018 Bare board w /manual $35.00 
CPU- 30201K Kit with manual $149.95 
CPU- 30210A A 8 T with manual $199.95 

2810 Z -80 CPU - C.C.S. 
2 or 4 MHZ Z -80 CPU with serial O port 8 on- board monitor 
PROM. Iront panel compatible. 
CPU- 30400A A 8 T with PROM $289.95 

CPU -Z - CompuPro 
2 4 MHz Z80A CPU. 24 bit addressing. 

CPU- 30500A 2/4 MHz A 8 T $279.95 
CPU- 30500C 3.6 MHz CSC $374.95 

8085/8088 - CompuPro 
Both 8 8 16 bit CPUs, standard 8 bit S -100 bus, up to 8 MHz. 
accesses 16 Megabytes of memory. 
CPU- 20510A 6 MHz A B T $398.95 
CPU- 20510C 6/8 MHz CSC 5497.95 

S -100 Video Boards 
MICROANGELO - Scion 

Ultra- high -resolution 512 x 480,256 color or black 8 white S- 
100 video board 
IOV -1500A A 8 T $799.95 

1ittTA D E Computer Products 
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MICRO 
up.ip. SALES 

MADE IN U.S.A. BY AMERICANS * 

¡S-100-4 MINI'e 
Choose the System that fits your needs! 
A complete computer system ready to add 
on a terminal and printer. All Systems in- 
clude CP /MT software and system manual 
set. Full six -month parts and labor warranty 
excluding drives which carry the full O.E.M. 
manufacturers warranty. All S -100 -4 Sys- 
tems advertised are in stock assembled and 
Vested, available for immediate delivery. 

MINI FLOPPY 
Only $1395.00 

COMPLETE 
* with 48 TPI single sided 

double density 51/4" $1395.00 
* with 48 TPI double sided 

double density 51/4" $1495.00 
* with 96 TPI double sided 

double density 51/4" $1 650.00 
An inexpensive but powerful system featuring a 

4 slot S -100 bus chassis with the XOR S-100 
board set; 4 -MHZ Z -80 CPU * 64K dynamic 
memory * multi- sector mixed density disk con- 
troller * 2 -RS232 output ports in the rear for 
your terminal and printer * 3 eight -bit parallel 
ports on the CPU ready to add a cable and 
interface to your printer * All above systems 
are in stock * Includes CP /M' 2.2. 

CP /M is a trademark of Dlgdal Research 

DUAL DRIVE SUBSYSTEMS 

NNW 
HORIZONTAL OR VERTICAL 

Fully Assembled and Tested Units 
w /two Shugart 801R SS /DD $ 975.00 
w /two Shugart 851 R DS /DD 1 225.00 
w /two ()Lime DT -8 DS /DD 1 250.00 
w /two Tandon 848 -1 SS /DD 995.00 
w /two Tandon 848 -2 DS /DD 11 95.00 
Cabinet A & T w /Power Supply and Accs 235.00 
Cabinet Top and Bottom 69.50 

California 
Computer 
Systems 
SPECIAL! 

CCS SYSTEM 2410 . . $1995.00 
Includes CP /M` 22 2- Serial /1- Parallel Port 

DMA Disk Controller Hardware Vectored Interrupts 

2 -Real Time Clocks SupportsCP!MT.MP'M' OASIS 

CCS 2300 System, A & T ..1695.00 
2910 CPU . Only- 255.00 
2422 Disk Controller Only- 330.00 
2066 64K Only- 360.00 
2300A Mainframe NEW!! Only- 456.00 
CCS Apple Boards Call Toll Free For Prices 

HARD DISK 
Only $2995.00 

COMPLETE 
These S -100 -4 Systems may 
be very small in size (9 "H x 

9'/2"W x 18' "L) but look at the 
size of the ATASI 51/4" Win- 
chester hard disks we offer! 

4 models to choose from 
* Seagate 5 Megabyte System $2995.00 
* *3020 156 Megabyte' System - $3495.00 
* #3033 26 Megabyte' System $3995.00 
* #3046 36 Megabyte' System $4495.00 

The above systems include a 96 TPI double sided double density 5' <" 

floppy as standard The hard disk is controlled via Western Digital's 
controller for hard disks Other features are the same as system at left 

'Megabyte sizes mentioned above are the available storage space after 
formatting 

TAPE BACKUP' 
WITH HARD Only $4250.00 

DISK COMPLETE 

Now available through 
U.$ Micro Sales, the 
XOR IRWIN 510 5- 
100 -4 tape backup sys- 
tem with 10 megabytes 
of hard disk storage. 
Back up your hard disk 

on a mini -tape (we're talking 10 meg.) in 
less than 3'/2 minutes! The above system 
includes a 96 TPI DS /DD floppy drive and 
this system's modular design allows you 
to add a second floppy for only $395.00. *w XOR COMPATIBLE 

WORD PROCESSING 
& TEXT EDITING 

WordStar $275.00 
MailMerge 100.00 
SpellStar 1 75.00 
Random House Thesaurus 1 35.00 
TEX (Text Formatter) 90.00 
Mince (Text Editor) 145.00 
Scribble (Formatter) 145.00 

(Both Mince & Scribble) 245.00 
Random House Thesaurus 135.00 
Final Word (Word Processor) 265.00 
Peach Pack (4 Programs) 450.00 
Spell Guard 225.00 
WordMaster (Text Editor) 115.00 
The Word Plus (Spelling Checker) 130.00 

SOFTWARE * ** 
DATA APPLICATIONS 

dBASE II $595.00 
Ouickcode (Program Generator, Screen 

Builder for dBASE Il 250.00 
FMS -90 890.00 
FMS -80 -11 440.00 
DataStar (Data Entry & Ret ) 245.00 
CalcStar (Elec. Spreadsheet) 145.00 
BT -80 (Rec. Retreival) 175.00 
Access Manager (For B -Tree) 250.00 
SuperCalc 265.00 
Mailman (M /L Manager) 119.00 
NAD (M /L Manager) 90.00 
Recover (Lost Data Recovery) 65.00 

LANGUAGES 
MBasic -80 .. $290.00 
MBasic Compiler... 325.00 
CBasic 2 100.00 
CB -80 (Compiler) 455.00 
Fortran -80 375.00 
PL /I -80 (Language) 450.00 
Pascal MT+ (Language) 445.00 
Pascal MT+ (Compiler) 310.00 
Cobol -80 (Language) 585.00 
C Compiler (Language) 21 5.00 
ADA (Compiler) ... 265.00 
MAC (Macro Assem.) 85.00 
Macro -80 (Macro Assem.) 150.00 

Formats for XOR, NORTHSTAR, ALTOS, VECTOR GRAPHICS, Etc. 
COMMUNICATIONS 

Move -it $ 80.00 
Crosstalk 160.00 
BSTAM 149.00 
BSTMS 149.00 
Term II 150.00 

CP /M° HELPS 
ATI -CP /M Power 2.2 (Training) 75.00 
Supervyz 95.00 
CP+ (English Language Menus) 1 25.00 
Smart Key 50.00 
Smart Print 30.00 
ISIS (CP/M®) (Translator) 199.00 
Disk -Edit 90.00 

ACCOUNTING 
Peachtree - Series 4 

General Ledger 

Accounts Receivable.. 

Accounts Payable 

Inventory 

Payroll 

Peach Pak (G /L, A /R, A /P) 

Accounting Plus 

Structured Systems 

Medical 

Dental 

Master Tax (Plot 1040) 

Standard Tax (A 1040)... 

$395.00 
395.00 
395.00 
395.00 
395.00 
900.00 

CALL 
CALL 

845.00 
845.00 

1500.00 
550.00 

OTHER APPLICATIONS 
SuperSort $190.00 
M -Sort 170.00 
0 -Sort 89.00 
Disk Doctor 89.00 
Pearl 1 (Entry Lev. Prg. Gen.). 45.00 
Pearl 2 (Int. Prog. Gen) 250.00 
Pearl 3 (Advanced) 450.00 
ATI D.B Power (dBase II Training).. 75.00 
ATI SuperCalc (Training) 75.00 
ATI MBasic (Training) 75.00 
ATI WordStar (Training) 75.00 
DeSpool (Background Print Utility) 45.00 
ZSID (Debugger). 89.00 

Circle 420 on Inquiry card. 
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ú 1©O D c ,1TRI 0íi, ao on'yo Woc: 
* EAST Coast Call (815) 485 -4002 
* WEST Coast Call (714) 891 -2677 

OUT CDEBER U0ILL 
STATE OO o D 

TEAMS: YMe order. Please albs gnsonal check two weeks to clear 
í660 hehdlq . ....;.:':..... Res ocúç Fee. All orders stewed va U.P.S. unless 

INS CO.0. ardent ewer St r .00ngrYre a Cashère Check. *Ow products carry a MI 6 months pats rad labor warranty excluding 
diras. Millers and eanings which cant' the lui O.E.M. factory wrranly. PRICES SUBJECT TO CHANGE WITHOUT NOTICE. 

UNIVERSAL POWER SUPPLY\ 

$69.95 

For Big Board, Apple or Aim 65 

+5VDC @ 3 Amps 
+12VDC @ .750 Amps 
-12VDC @ .750Amps 
-5VDC @ .500 Amps 

Dimensions:4' x 4" x 11" 

DISK DRIVE POWER SUPPLY 
For 2 - 8" or 5" Drives 
+ 5VDC @ 4 Amps 
+24VDC @ 3 Amps - 5VDC @ 1 Amp 

AC Cables for 2 Drives $7.50 
Dimensions 4" x 4" x 11" $59.95 

S -100 POWER SUPPLY 
+8VDC @ 30 Amps 
+16VDC @ 6 Amps 

-16VDC @ 6 Amps 

PC Board Design 

Dimensions: 5" x 6" x 11" $89.50 

** * MICRO 
UP.W. SALES 

W MADE IN U.S.A. BY AMERICANS 

* EAST * 11 Edison Drive, New Lenox, Illinois 60451 
* WEST * 6182 Garden Grove Blvd., Westminster, CA 92683 

TERMINALS 
Televideo 910+ with green screen .$575 
T.V. 925 $739 T.V. 950 $945 
Adds Viewpoint Model 3A+ $519 
Zenith Z -19 $740 

PRINTERS 
Epson MX -80FT $549.00 
Epson MX -100FT $699.00 
Okidata 82A 80 column $465.00 
Okidata 83A 132 column $745.00 
C -ITOH Prowriter I $525.00 
I.D.S. Microprism Model 480 $565.00 

8" DISK DRIVES 
SA801 R 388.00 ea. Two for 379.00 ea. 
SA851R 535.00 ea. Two for 529.00 ea. 
DOME DT -8 540.00 ea. Two for 529.00 ea. 
Tandon 848 -1 395.00 ea. Two for 388.00 ea. 
Tandon 848 -2 525.00 ea. Two for 519.00 ea. 
Mitsubishi Model 2896 DS DD 475.00 ea. 

00 LJVIJOO 
by X0 

For test or systems applications 
Complete S-100 12 Slot Main- 
frame with Disk Drive Power Supply 
for 4 Drives 

SPECIFICATIONS 
Regulated 
+5V @ 5A 
+24V @ 3A 
-5V A 1A 

$225.00 Kit with 12 S-100 Bus Connectors 
$255.00 Assem. and Tested with 12 Bus Connector: 

$15.00 AC /DC Drive Cable Set for 2 Drives 
Dimensions 6" x 10" x 18" - Shipping Weight 25 lbs 

Unregulated 
+8V @ 30A 
±16V @ 6A 

41/8" 
Low Velocity 
Whisper' Fans 
Only $18.00 ea 
Finger Guards 

02.50 each S -100 MXO OR O 

CUSTOM VICE HOTLINE 1 -_1714) 898 -5525 

$1695.00 
* 4 Slot S -100 Bus * Inculdes CP,M' 2 2 and Man, 

* Two Separate Power Supplys * All Cables Provided 

* XOR S -100 Board Set * Dimensions only 9" x 9" x 18' 

S -100 -4 System Complete with: 
2- Tandon Thinline 8" (Model TM -848 -1 SS /DDI 

Part #S -1000 -40 $1695.00 
2- Tandon Thinline 8" (Model TM -848 -2 DS /DD) 

Part # S- 1000 -39 $1 950.00 

Now we are able to offer Mitsubishi thinline drives 
DSDD model 2896 for full 2.4 megabytes of formatted 
storage. All S -100 -4 systems with these drives will 
include a full 6 months parts and labor warranty in- 

the drives! Part #S- 1000 -34J 

Apple 8" Disk Controller Card $395.00 
ZVX4 Dual Density. Single 8 Double Sided - Auto Boot 

Disk 2 + 2 Single Density Single or Dual Sided 

VS V Á - 300.00 

Complete line of add on drives for Apple 
CALL TOLL FREE FOR PRICES 

Circle 420 on inquiry card. 

$1795.00 
TERMINAL 

* Feather Touch Capacitance Kybrd * 60 Key Standard ASCII 

*SOROC Type Screen Attribute Set * 8 Special Function Keys 

* Hall Intensity * 20 Screen Editing Keys 

COMPUTER 
* XOR S -100 Board Set * Includes CP /M' 22 

* Programmable Keyboard Set * 8 Slot S -100 Bus 

S -100 -8 System Complete With: 
Shugart 801R Subsystem* ( #S- 1000 -22) .. $2675.00 
Shugart 851R Subsystem* ( #S- 1000 -23) ... 2925.00 
Dume DT -8 Subsystem* ( #S- 1000 -24) 2950.00 
Shugart SA 400 Minis ( #S- 1000 -25) 2350.00 
Complete System. No Drives ( #S- 1000 -21) 1795.00 

'Available in Horizontal or Vertical Cabine! 

Ask about our Low Cost MODEM Software 
Hayes - MicroModern 100 Ser,Por 110/300 Baud $275.00 
Hayes - Smart Modem 300 Baud Orna Ans Director $250.00 
NOV. - DCAT 300 Baud Direct Con Ans /Orig 165.00 
NOV. - AUTOCAT Auto /Ans'Orig Direct Con 235.00 
NOV. -APPLECAT 300 /1200 Baud Dnect Con 350.00 
PMMI - MM103 300,600 Baud (S -100) 359.00 

r 
cpcp 
IN YOUR S-100 -12* 

Introducing a major breakthrough in technology... 
The removable cartridge disk called the Alpha - 
10.". 10 megabytes of removable storage space 
(14 meg unformatted) with the speed and reliabili- 
ty a Winchester offers. The complete system in- 
cludes the XOR Z -80 based 64K board set, the S1- 
MOD power supply /mother board, the Alpha-10- 
drive (w/ 3 cartridges), sitting alongside a Shugart 
851 DS /DD multi- sector floppy disk, CP /M' 2.2 
software and manuals, and we'll even throw in a 6 
month parts and labor exclusive warranty. 

( #S1000 -75) $3995.00 
If you already own an S-100-12 w/2 floppies buy 
an Alpha-10' upgrade package. Includes Alpha- 
1 0- cartridge drive, cartridge control board, S -100 
interface board w /all necessary cables, software 
and manuals. System price includes 3 10 meg 

cartridges. (#S- 1000 -80) $1995.00 
`Extra cartridges available( #M -2000 -51) . $50.00 
ALPHA- 'O - is a product manufactured by (OMEGA- CORP 

SEE US AT THE WEST COAST 
COMPUTER FAIRE! 

Civic Auditorium Brooks Hall, San Francisco 
March 18, 19,20, 1983 - Booths #1844 and *1846 
Don't miss out ... Be sure to call, write or 
visit us to get a 1983 Winter /Spring 

Catalog 

www.americanradiohistory.com
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ost Office Box 3097 B Torrance, California 90503 

9r FREE 
Plastic library case supplied with all 

diskettes purchased from California Digital 

X2495 

16K DYNAMIC 

1.95 
4116 150ns. 

64K DYNAMIC 

6.95 
4164 150ns. 

Ten bores 22 75 One hundred bores 21 50 

S9a9n 5i/4" DISKETTES 
WITH LIBRARY CASE 

$26.50 
Your Choice 

SCOTCH 
' MEMOREX 

VERBATIM 

Single Side Double Density 

Soft Sector 10 Sector 16 Sector 

2732 EPROM I' 

4.95 
450ns. i, 

fo; 
;- 

16K STATIC 

4.95 
6116 200ns 

2764 EPROM 
SALE $9.95 

SCOTCH 744D0 744D -10 7440 -16 26.50 

MEMOREX 3481 3483 3485 26.50 

VERBATIM 525-01 525-10 NA 26.50 

MAXELL MD1 MH1-10 MH1 -16 29.85 

DYSAN 104/1D 107/10 NA 45.00 

Double Side Double Density 

SCOTCH 745-0 745-10 745-16 42.50 

VERBATIM 550-01 550-10 NA 42.50 

MAXELL MD2-D MH2-100 MH2-16D 45.00 

DYSAN 104/2D 107/20 NA 49.50 

DYSAN 96 204/2D NA NA 59.50 

EIGHT INCH DISKETTES 

Sigle Side Single De Ley Single Side DOUble Oens4y 

SCOTCH 740.0 29.50 SCOTCH 741.0 39.00 

MEMOREX 3060 29.50 MEMOREX 3090 35.00 

DYSAN 3740/1 39.50 DYSAN 3740/D 57.50 

Thirty Two Bettor Double side Double Density 

SCOTCH 740-32 29.50 SCOTCH 743.0 47.50 

Met ̂ ` "5' MEMOREX 3114 39.50 lsesrn t.ul5 4e 295 

ä63.I rs' "' DYSAN 3740/20 65.00 
MOM ROM 

ASCII 
KEYBOARD 

$79 

DYNAMIC MEMORY 

40274K Mn.wc 25Uns 
. 116 15M1s. 16K 

1162011ns 18K 
4164 1501,5 64K 128 rehean 
41256 1501,5 256K 

CM-4027250 
CM-4116150 
CM-4116200 
CM-4164150 
CM-41256150 

1.31 32. IN. 
99 I85 I75 
95 195 1 n 

I75 65 50 
695 650 590 

Anels00 March 83 

STATIC MEMORY 
21L02200r1s 1KS1a1K 

21L02 450n4 I I(11a0c 
2112 450n 2011.10 
2114300/4 1K.4 
4044TM5450ns 414. 1 

5252300m aK.1 
6116P420042K.6 
6116 P3 150n5 2K 13 
616 7' 2167 10014 ISO 1 120 e51 

C9421L02200 
CM 21102450 
CM-2112450 
CM 2114300 
CM.4WU50 
CM 5257303 
CM 6116203 
CM 016150 
ICM-6167100 

1 49 
129 
299 

1 95 

3 49 
250 
495 
5 95 
8 95 

129 
5 

2 85 
185 
325 
225 
480 
5 75 

850 

15 

99 
75 
75 

2 99 
199 
465 
5 60 
790 

,. . 1:'s 
asw..+r- ...i-. r. 

MMMMMMMMMMM-- MMMiMMMMM - - -D 
MUMOMMMMMM -OMM 
M.M..... 111111111-11150 

; "08 45&4 1 1 4 a 8 
1716450ns 26.8 
2716TM5450ns To ro8a9e 
2732450rs 49.8 
2732350ns 4K.8 
2532450ns 4K.8 
2764 35014 814 n 

EPROMS 
CE end 
CE 2716 
CE2716TM5 
CE3732 
CE.273T]50 
CE.2532 
CE 2764 
! E 2 .6 

4 95 475 4 55 
495 475 4.55 
795 765 725 

95 475 4.55 
950 800 760 
1050 990 950 
1095 1050 995 

4. a,iaEn March. 83 

CONNIrCTORS r DB25P 
,., 

S -100 Gold 
$2.95 

GOLD EDGE CD\ \:. II. 

S-100 .125" cc ach 
Imeal .older 

centers 
82.95 

Inl.al r. wrap UT 3.95 
Sullins HI-Rel. .250' 4.50 
Sullins HI-Rel. WAX 5.35 
9.111n. /Altair .140' :.95 

.156 Center. (standard/ 
22/44 Klm E'elet 2.50 
36/72 Digital Group SI r ' 
36/72 1114e41 (:roup W'/W 6.60 
43/66 51o111ro44 6800 Sri 6.60 
43/86 Moto. 6800 W'/55 7.00 

10. 
82.50 
3.50 
4.00 
4.00 
4.50 

2.15 

6.13 
6.15 
6.05 

INTEGHA I iU CIRCUIT SOCKETS 
Low Pru,ile Wirt Wrap 
each 100. each 1001 

e pm 9.10 4.00 0.46 0.41 
14 pin .10 .09 .43 .41 
16 pin .12 .II .50 .45 
18 pm .15 .13 .68 .61 
24 pin .26 .24 .84 .87 
40 pin .42 .40 1.60 1.41 

$2.50 
Is type each 

P nselr $1.60 
5 female 2.25 

3IIP .hale 2.35 
11AI IS female 3.25 
DA hued 2/P 1.60 
01325P male 2.50 
UR255 (.male 3.35 
1313 hood 2/P 1.35 
D CalP male 4.20 
DC ITS (1.141e 6.00 
(IC howl 2R' 2.25 
0050F ns.d. 5.50 
O 0505 female 0.40 
13050 hood 2/P2.60 

10-24 
91.40 41.30 
2.00 1.00 
1.35 1.20 
2.15 2.00 
3.10 2.50 
1.35 1.30 
2.35 2.25 
3.15 3.0" 
1.15 1.0 
4.00 
5.75 
1.00 1.]U 
5.10 4.75 
8.80 8.00 
2.40 2.10 

Eight Inch Single Sided 
One Two Ten 

SHUGART SA801R 5395 385 375 

SIEMENS FDD100-8 259 259 225 

TANDON 848-1 SLIMLINE 379 369 359 
Eight Inch Double Sided 

SHUGART SA851R 525 495 475 

OUME DATA TRACK 8 525 495 475 

MITSUBISHI M2894-63 485 475 469 

OLIVETTI 802/851 369 359 349 

TANDON 848 -2 SLIMLINE 495 485 475 

SHUGART 860 THINLINE 569 549 539 

Five inch Single Sided 

SHUGART SA400 

TANDON TM 100 -1 

Five Inch Double Sided 

215 

209 

.209 

199 

199 

195 

SHUGART SA450 349 329 315 

TANDON TM 100.2 295 269 259 

TANDON 96TPI TM100 -4 369 355 350 

OLIVETTI 502 2/3 height 239 225 215 

Three Inch Rigid F oppy 

HITACHI -AMDEK call for pricing 

Five Inch Winchesters 

SEAGATE 506 6 Megabyte 759 725 695 

SEAGATE 512 12 Megabyte 995 960 960 

TANDON 603SE 14 Megabyte 995 960 895 

WESTERN DYNAX removable 995 960 950 

Upon rettest. all drives are supplied 
with power connectors and manual 

CENTR(XiICS 
3T-s0160 7.8.5 6.75 5.73 I 

I IS 
RIBBON CABLE CONNECTORS 
17/34 5' disk 4.85 4.15 J.: 

20/40 TRS -80 5.65 5.05 4.7!! 

23/50 0 disk 5.90 5.15 4. 

Each keyboard contains 81 high reliability Hall Effect keys. 
Outputs seven bit parallel ASCII MIC81505 3 Lbs. 

IaMil M 
Ow . .. ' 4++MM 

N 
. 6811 '971- Ilw 

HITEK 
KEYBOARD 

$24.95 

23" 
COMPOSITE 
MONITOR 

$159 

311111193 

0V Eight Inch Subsystem 
Two Siemens f00100 -8 disk drives with power supply, 

4" exhaust fan complete with al necessary power cables. 
Same as above Out with 

Shugan801R N502801 '1195 O$veni802 CA12801 '1250 
Shugart 851R MS02851 1450 Oume DT8 MSDBOT 1450 

ECLIPS 
100 

$695 

Ohm Welt keyboard 3s the same 0731 used by Lear Siegler 313 their 1113ddse one 
CRT terminals The keyboard features 58 unencoded metal on metal con- 
tacts IHIK-50) Matching numenc cluster with 15 keys is available Ior 59 95 
IHIK 151 Buy both of these units for only $2990 and saw $5001MIN -58151 

Ideal monitor 
for classroom 

demonstrations. 

me.lri 1 narg I. I 

...... ..' Í 

4J 

. nor,' 
a 

nest stn- "tx .. 
423 5.911 resed5 morn°, 4l a MOON/. pre 

1. 

5n25100699 $IMWYd 0011os31 vWe sq Ispmer0006r 111451 fmmonSCV WMes 591.03119 
: ¡e and IBM Anale 4 your mrrputer 411 31, second you are snem59 bow1,6019ans 5 eye 
deo 

3.523 35 Los 
535 

ar are open Oath. 4114 101 saNry Vb. be erck4.0 WOOd paro0 
. e Ia above 535 00 adAtona3 CAI ENC23 IS Lbs 

Shipping. First five pounds 53.OÚ. Each additional $.50. 
Foreign orders: 113% shipping. Excess will be refunded. 
California residents arld b'. ó sales tax. COD's discouraged. 
Open accounts extended to state supported educational institutions 
and . ompanies with a "strong" than & Bradstreet. 
Warehouse 1568 Inglewood Blvd. Visitors by appointment. 

INDUSTRIAL S -100 MAINFRA 
Suitable for hospital 200 industrial applications Constructed from 304 
brushed stainless steel 20000414/ 500 watt 10,60 power supply provides 

8 50115 at 30 Amps and _16 6d15414 Amps Supplied with standard 18 slot 
Faraday mother board AuxIlary switched AC receptacles The Eclipse 100 
Can be either table or rack mounted Provisions for internally mounting a ten 
megabyte Winchester disk drove 
The Eclipse t 00 is the perfect mainframe t0 3ll the 0007 left by the 
now defunct TEL Corporation EPS-100501bs 

TOLL FREE ORDER LINE 

(800)421-5041 
TECHNICAL & CALIFORNIA 

(213)679-9001 
www.americanradiohistory.com
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Post Office Box 3097 B Torrance, California 90503 

.4 uper Buy $239 
SIEMENS 

FDD100-8 
8" DISK DRIVE 

10 Drives 5209 100 Drives '175 

Canlorn ,i Jay -t.r enlly participated in the purchase of severs. InLusarrit a e-nerns FDD'Un, o tope} disk du yes 
These units are eloctronrcalty and physically similar to that of the Shugart 801R Any application that will accept the 
Shugart will work with the Siemens FDD 100-8 
All units are new and shipped in laclory sealed boxes Because of the xtrenlely low price we expect a quick sell out 
SEA -F 1 00B 17 lbs Manual and power connectors supplied free upon request Also available Two drive subsystem 
supplied in metal enclosure with power supply and exhaust tan 5750 O CAL- 7F1008 

MORROW 
DESIGNS 

MICRO DECISIO 

'MS 
Buy before month end and California Digital 
will supply, tree of any additional cost. 50 

Diskettes and a 51/4" Flip 8 File. 

Includes 511300 worth of free software 

Digital Research 2 2C M NorthStar Bazic 
MicroPro Wordstar Spelling Checker 
Electronic Spreadsheet Microsoft Basic 80 

The Morrow Micro Decision otters one of the best values in small business computers Standard 
features include 64K of RAM. 4MHz Z 80 CPU. two RS232 serial ports, dual density floppy disk 
controller capable of supporting four disk drives. and a 200 Kilobyte 5i-a" disk drive The unit Is 
powered by a low noise switching power supply. 
The low profile enclosure should blend in to most any office environment The Micro Decision Is 
delivered complete with CP /M 2.2 as well as Basic 80 and Wordstar. Available options Include a 
second disk drive and a video terminal MDS -MD1 18 lbs 

PRINTERS 
ECLIPSE 80fT 

MATRIX PRINTERS 
Star Garnir- rON,dOn &Sacioi 100 mar sec parwwa SIN Lilo 35905 
Star (Mewl SOFT *noon Ann. 500 COO. 297 00 
Okd.i.B2AeeW ApaxWl9'e meer 0111.920 a5900 
Qrdme830 Mewl i mil. rs pape. O11193Á 69500 
Olx lae4awialt wallet IS paper 0x1 -9vÁ 1091% 
OW. 2350 Mewl 350 chartsac 01(1.2]50 í99S110 
EpapAIX9KTwMi weint. e[ton A tract... EPS M000FT 51900 

CPS 
pe , 1 N C23AMeM*Wap 
1t. 

erS paphm NEC 60230 aÁ500 

Anal. 9501A high spaad*ergwica AD% 95010 t 2900 
Da1tlaW, 180 fn. epeOlm Cps lS DSLt 129500 
Ou ]030cw x. ieonawqu.wr 180 CAW sec Ore 7030 r535Op.. oe Pro... 8510pwake9'l paper PRO 85,0P 49500 
Ponweene510rapaw P14Oa510S 63900 
Pro raer 11 15 paw PRO 2P 750 00 
Pmorax P300N9h weedpr.Mar 3Othe Itm m.s 0 Ore PAW 450000 
Pnmrona PeOeueren.gn,peed600 ivlesDominate PT% P.M 615000 
Mannesinar, r in, inox.I,,na,sir<rirai al,. ar- í6500o 

WORD PROCESSING PRINTERS 

2J 900 
NEC3510 t5 sere /atl: 3s'_ t775 
OMIleo 63040 char/(. serra Dot 63o 22S0 &eewr,IRllor. eheel BTH HMS 95500 &orr HA I l ,erial menace Brn -se i s 9500 
Smell Corona TP -1 daisy wrleeiprnim sen. i 5CM TP15 65900 
Slanvrdw Fiuwial PRO F105 147500 
Slam., F toparaik. nip rain a'S00 

EPSON MX80 
RIBBONS $6.95 

MONITORS 
Zenon 2121 green phosphor 17 40/80 column switch OH 7121 11500 
BMC 12A green phosphor 15 Mn, composai video BAG 12v 
BMC 12EN green phpsDnor no uni high resolution BMC 12EN 
NEC 261201 green phosphor 18 MN composa video NEC 181201 
NEP J13t260 green phosphor commercial ade composa NEC into 
Motorola 73 open frame OP i while comae. video MOT BW9 
Color oia 12 open name si ktwhirer colis, noir syli boo* MOT RR'? 
Comae 9 open name requires nord sync 0 powtr supply CON PM 
icaoÌl 
NEC JC1201 composa color NECJC1201 3500 
NEC RGB monitor NEC 12020M 81500 
BMC 13 Composai video BAC- 140BCI 21300 
BMC 13' RGB color monitor BMC 140111514 32900 
BAC interlace card for Apple II for above RGB BAC -8188 149 00 
Comrex/Haachi 13 RG8 MO res monitor COM 6600 53900 
Comres /Hitachi i3 Composa color monter COLA 6500 39500 
Ands% color el Composr video AMD 100 31905 
8mdek coOr 02 nigh res 068 color monort AM) 200 13900 AmOehrnal r RGB ÁM0305 115131 

Direct Connect 

xiMODEMS 

13900 
16900 
1900 
159 00 
6900 
5900 

Hayes M,cromodem 100 5.105 modem HYS100 
Hayes Smart Model 85232 HYS -232 
Hayes Miciomo0em II Apple direct connect HYS -MM2 
Hayes Chronograph time A dale HYS- CHR232 

Novation Cat acoustic connect NOV CAT 
Navalion O Cat daecl connect via handset NOV -DCAI 
Novation 212 Aulocal Bell 2120 NOV -212 
Novation Auto Cat 103 NOV AUTO 

Universal 103LP direct connes line powered UDS46YP 
Universal 103,01 direct connect auto answer 005 103LPJ 

Universal 202 duel connect 1200 baud halt duplex UDS20210 
Universal 2121P direr connect 1210 baud full duplex 005.250P 

9nalman Mark 1 dried connect edit terminal cable SGL-MCI 

319 00 
22900 
279 00 
19900 

149 03 
16900 
59500 
219 00 

16900 
209m 
189 m 
450 m 
8903 

i 

TERMINALS 

Ampex 
Dialogue 

BO teem screen two page tunclron keys APX -DBOC 

Am p 80 amber screen two page function keys APX 0MA 
Ampex Dialogue BO green sumo Selector keyboard APX 1816 
Amp. Dialogue 31 amber Screen Seietnc keyboard APR -0010 
Ampex Touch Term screen command for data entry APX -110 

Wyse noro 8 ven split screen metal case deafen kesbd y5.100 
Televi den 9100 emuNlol I VI-910C 
Televideo 910 Plus block mode 181.9109 
televideo 9250 delrcnaOle keyboard 22 iinton keys 181.9175 
felevideo 950 graphic char .split screen 72 tunctions TV1-950 

IBM 3101.10 ueratcnable keyboard our IBM 3101 

/95 CO 

19500 
89503 
89503 

825 00 

595 00 
595 00 
/9503 
985 00 

1 195 00 

Zenon Z -I9 aeibgare 7tH -ire 76500 
Adds Viewpoint Al detalthable keyboard 800 -Ap1 49800 
Adds Viewpoint 02 ay cursor green screen ADD -VP2 59503 
Adds Viewpoint A3 emulae°, ADD VP3 

APPLE 
48K Plus 

;1089 
apL.NP 
APL-D5N1 
Api-0502 

XTN610 
XT061fA 

RAN-APL 1 

RAN APT? 

cí5 -oto 
ccs-7729 
GCS-7720 
CCS-7114 

GCS-7Q4 
CGS-7,40 
CCS '8'0. 

S -100 
BOARDS 

16 BIT MICROPROCESSORS 

FMB/ ny,dooia BDM Nay Owl 6 Ml 
m,10,0,5,r worn 

ABMs sa Co./pole motu two 
roate MOO 

1EC ems ar m Compter N m Sfei 02 

1.0041035 mas Doa Stows Lion. brie 

p 

o 
SINGLE BOARD COMPUTERS 

Way et te auuei*.,r, 
ne S 99 79500 

AMP/60 vO .o Mara Diai ',tint 6 5M /S000 
100' 5i'pa nove MEC165 

COtttt011et 67500 

e BIT MICROPROCESSORS 
Set -200 6e0mul !M 1 m CPU 24 MI ..termer 

worm Plow 
CCillo CMbnaCe ar 740 mar0000nlw 77500 
OMSK= SO sow. S8L700 ]b 

mamma.. 27511 
Mew.e_M4 Sr nap l -N 113 

0500 
re own flep 

C.501 
ro I N oils two RS232 

eon aLO 

FLOPPY DISK CONTROLLERS 
G0ToSel Gomm 0Sk0eaeve9 inyMC'tM 36011 
4050J2 IUioe Oars OsalpSernehCw OST 
Mm -oil Matoe Deagin Oak looker I swwa 

Owner 22500 
S NZ comma Cauaa Campai Nef weh Cw 003 

19e DOC toton Coeur,OS mima damply 
comittllei 1900 

luise fame Lento.. sirga minor 
rwma* 279M 

CPM OPERATING SYSTEM 
kICwR GxdtaAtS* 22, 0, Onk One Mi 

ri CRAW Dab it CPU M rot oink one i,, um. 
INN 

O 1 CwM Ciodbru®VM M lui upn.n.n' an/ 
worn 

26S CO 

M506200 

TAR-110 

APPLE BRAND PRODUCTS 
Apple Pius IBA RAM 
apple disk yeah controller Gatti 
Apple disk yedhuut Conitollei cad 

)(ITEM 
Xilen 10 Megabyte Gallium hard disk 
Ile RAM caid for AKA 11 

RANA SYSTEMS 
Apple add on disk drive wan 
Appai add on drive o t n. 

CALIFORNIA COMPUTER SYSTEMS 

MIN CPS 
MTN -MN 
MTN -STIA 
MIN-ROW 
MIN -ROMKIR 
MTN 8000 
MTN BS6 

MSFSi TORD 

MSF- 16ARAM 

VSA-AB00 
VSAVIS80 

MCI-CRIN. 

FDN-SwDRV 

SVA-221 
SVA m 
SVA-223 

Aencnronous Senil 
C barites Parallel Inlet l,. 
Apple Peale inlntace 
12X Ro0IProm Module 
Calendar, Clock Module 
Progtemmahle Timer 

MOUNTAIN COMPUTERS, INC. 

Clock 'Caieaaai 
5upenalker 50200 
Rom Plus with Ney5oal0 tata 
Rom Writer with toron socket 
.0i00 Converter 
x 10 Control Card lot 859 syrien 

MICRO SOFT 
Macrosolt 260 CPI) 
Maclosof 161( RAM - - 

VISTA 
Villa 8 conlrolln ..i 

V'Ito .. nn SO 

M k dr,ri 
FOURTH DIMENSION 

SORRENTO VALLEY ASSOC 
% rile denser 

den., 

ADVANCED BUSINESS TECH 

560 m 
495 0 

1995% 
6917 

525 Y' 
395 to 

T2SlX, 

950 
950. 

%' 

95 it 
95n% 

319 % 

169 ty 

i491y 
16901 
451y 

26901 
1491X 

2491e 

891x 

394 

360 OT 

360 
475 

HARD DISK CONTROLLER 
4105, 4*00 
pi OS. 

S-ate 506 
o ft icD0 Wester Doom erte TOM io1 S iib 

=:is PRIM 
.55 Pop 
.Sa 081 Yi.II 

MOO 
36 00 

STATIC MEMORY BOARDS 
CA, SM Cai.mrma D.via, S'at.; M e 16 Ct 

Cat aM 
GBI Rli 

Get AlD 

G81 R21 

CCS 1116 

161611 SM CO 

Gotosa Ram 1661 memoir 6,16 Ott 10000 
Onmw,1 Dam 17 Ma memoro I b1 

24 05 300 19600 
Gomovt memory Ram a p1 Liam a 

500 
Goámn Ram 21 í2M 6 "e nil ,u6c 

99 11 
Cori mea Camina 1116 189 Italic 

meo ser 

DYNAMIC MEMORY BOARDS 
GI 0256 Gasoil,. Dgia' 2589 rotais manor, 

to 8900 
5051x3 SOSisiem.L.OardO.am NOW Oyoama $00 
CCS 2665 Canto, sialompnneaSSss tynaxro Á5m 
VW OMB61 Mew, remnr 5vuems 0508630 ralpia 

945 02 

INTERFACE BOARDS 

kh'.in. D..r9^ MnnOn.t l .niM 
eel. 

reeMa xt<P I 2.erMi poö MM 

n.G,sMpAkm. 

woe lprYb 
Gem. 

MM GeeeMlam 1eo S MnA pats MM 
WmpatreeracaFe eer.6 moat as ISCO 

CM4-rqqwr aal W t.ee 2390) 
CA.4.Conpulw ¡ sow paaNMoo CMgCarepa H 

MOO 

SPECIAL FUNCTION BOARDS 

tin Ut f,mae ibrk /Mimi. snarl 
Ikon 
9h 

YMnn 5Axa .rweo eiagM. 

r..raasrn lmaaw nm. toad MISIm NrNP! A0,1mMnaare raihnmr !CO 
fammnxi Sr.imii rnppr.r mat 35pM 

wool i f.navu s,.u.aa iw1011 win 6231 
L1I riara.lnq 

32502 

11900 IE 

EPROM BOARDS ria, aik.ar.: 0,010. tone l,m I ern A.ke+r pem ,H. ya100 211.1 
SDSesWO IMpop.rrmer 260 . 

' 

, bpour SPA pM ppamna m lo 77M 195:1 
O9aM RMaqi A Epow ieM 150 m.a Ima me 

539011 

A00 
venn 
1Mu 

256K DYNAMIC 
MEMORY BOARD 

95 
1S6 nbello of memory woe M11 ew50mi RAM 

Oxet one megabyte of memory se. ow new 
756x dynamic RAM 0610$ 

1,10140001,on.oap 0469011111 

individual 151( block can be rMcard M any 
army thin a mega0Ile ORAN 

2i oil addressing and ohanlem ama UM., itt 

AB1T13REVN 

Shipping First five pounds $3.00. Each additional 5.50. 
Foreign orders, 10% shipping. Excess will be refunded. 
California residents add 6;% sales tax. COD's discouraged. 
Open accounts extended to state supported educational institutions 
and companies with a "strong" Dun At Bradstreet. 
Warehouse' 15608 Inglewood Blvd. Visitors b a ointment. 

TOLL FREE ORDER LINE 

(800)421-5041 
TECHNICAL & CALIFORNIA 

(213)679-9001 
www.americanradiohistory.com

www.americanradiohistory.com


14155 e Nu e SaM LC. 

15 M iSMe 1151IS55 

MM. .P4 PnM MM. 8144 MIN 1751 No ...PIN 11150 

5974009 14 19 5974729 11 29 5974149 15 59 

5974019 14 19 5974739 14 35 957116711 11 .5 
5974029 14 25 9.1747411 14 35 59741609 IS 69 

5974039 14 25 5974759 16 45 59711eIN 15 69 

597449 14 25 5974169 15 35 614741829 IS 69 

5874059 14 25 5574795 14 4 9 59741634 II 9 
5574065 14 29 59741011 14 9 597/16/9 11 9 
5971079 14 29 5974825 14 1 19 69741669 11 N 
5974089 14 25 5974539 16 59 94747884 11 19 

5971099 14 25 5574855 16 59 59747674 11 2 79 

5117110 14 25 5974859 14 35 511141709 11 29 

5971119 II 25 59746911 11 2 25 597/1729 21 4 95 

5971125 14 35 5974909 14 39 59117735 16 69 

5971139 14 35 5974919 14 59 59741745 IS 69 

5574149 11 49 51114929 14 39 59141759 15 69 

5971159 14 25 5974939 11 39 59141755 14 69 

51114179 14 25 5974949 14 9 59711776 14 69 

5974209 14 19 5471959 14 49 597/1799 14 1 49 

59142111 lI 35 59749672 15 49 5971190N 14 69 

5971229 14 45 5974979 IS ; 75 5974181N 24 195 

5974239 11 59 01 5117410 24 49 5974112N 15 89 

5914259 11 29 59741041 14 89 59741149 IS 195 

5974259 14 29 59741059 14 9 59711859 II 1 95 

5974274 4 25 95741075 14 is 59741909 IS 69 

5974289 14 49 947410511 4 .25 59741914 IS 69 

547475E /4 25 55741164 24 1.N 9711429 16 9 
5974329 14 .29 55741295 II 79 59741934 IS 69 

597478 14 25 5X717229 14 55 59741919 15 69 

5974389 14 29 5974723/1 19 49 SN71195N 4 69 

5974395 14 59 9471129 14 45 54741981 4 89 

5974401 14 19 55741245 14 45 97419114 14 9 
55744111 11 89 55749324 14 .49 917419N 24 1 19 

5974425 Is 45 9741369 14 .N 97419N 21 1 19 

5974430 II 99 $97 44444 19 .N 59742214 19 1 11 

5974449 11 9 59741429 16 2 95 59742519 IS 79 

5974459 18 N 59741474 24 2 95 $9742759 N 1 95 

5574469 II N $474144M 4 295 59742784 1S ro 
5974474 IS 54 511741559 IS 59 59742838 4 149 
597440 11 N 9741479 15 1 49 59742849 111 05 

59745011 14 19 51174141111 IS 1.19 59742/54 11 295 
59745114 14 .t9 N741504 24 1 19 5571369 59 55 

5974534 14 .4 514741594 15 59 511743669 111 55 

5974549 15 . .19 974152N 14 59 591436]4 1M 55 

5474949 4 25 9741578 IS 59 $9743644 IS 55 

974408 14 19 N741549 24 1 25 59743811 19 1.19 

5974709 14 29 $471159 1S 5o 59743935 11 1.49 

741500 14 25 7410192 16 

741501 
74182 

14 

11 
25 
25 41 '2 14 

7415193 11 
55 7415194 14 60 

711503 
74504 

14 
14 

25 
29 

741593 14 
741595 I/ 

55 7415195 14 
79 7415197 14 

741905 
741508 
711509 

14 
14 
4 

29 
29 
29 

741596 11 
7410107 14 

7415109 16 

9 7415221 11 
39 7415240 20 

39 741524' 20 
09 

9 
741510 
741511 

14 

14 
29 
35 

7415112 16 

7415113 14 
39 
39 

7415241 11 

7415243 11 

741912 
711513 

11 

4 
35 74 -5114 14 

7415122 16 
39 
49 

24LSI44 20 
24/ 10 

741514 
741515 

14 
14 35 

7415123 16 
7415125 11 49 

74_5.4' 
7475248 16 09 

741520 
741521 

14 
14 

29 
29 

7415126 14 

7415132 II 
4 
59 

7415249 16 
7415251 IS 

741922 
741526 

11 

14 29 
7415133 tf 

7415136 14 
59 

39 

7415253 IS 
7415157 11 59 

741527 
741528 

14 
4 

29 7415138 16 
7415139 16 

59 
59 

7415258 16 
7415260 14 

59 

/4-530 
741531 

14 

14 35 
7415151 16 
7415153 e 

59 
59 

7415266 1s 
7415273 N 1 69 

741533 
741037 

14 
14 

55 7415154 16 
7415155 16 

9 
69 

7410279 11 
7415290 IS 

69 

69 

741534 
741540 
741542 

14 
11 
14 

35 
29 
55 

7415156 16 

7415157 16 

7415156 16 

9 
69 
59 

7415290 4 
7413293 151 

7415292 14 
19 

89 
741547 
74154 

N 
IS 

75 
75 

7415160 11 

7415161 15 69 
7415352 4 
7415353 IS 

1 29 
I 2 

741549 
741551 

4 
4 

75 
25 

7415162 n 
7415163 le 

69 
09 

7415365 IS 
7415386 11 

19 

19 

741554 
761555 

4 
4 

25 
29 

7415164 4 
7115165 11 

69 
9 

7415361 11 
7415373 16 

49 
49 

741573 
741574 

1S 

15 

39 
39 

7415168 tI 

7415169 1.6 

1 19 

7 19 

7415373 71 
7415374 24 

I 29 

741575 
741576 

15 
14 

39 
39 

7415170 16 
76-5173 IS 

1 19 
69 

7415375 1/ 
741539 4 45 

741578 
741583 
741545 

14 
IS 
16 

39 
65 
N 

76-5174 15 
7415175 15 
)55181 24 

59 

2 9 
7415393 11 

7415399 15 
7415670 u 

1 19 

1 49 
1 49 

741596 
741590 

14 

11 
39 
55 

7415190 1S 
7415191 4 

89 
9 

811595 
511597 é 

149 
1 49 

74500 4 35 74S /PROMS 745243 11 249 
7492 
74503 

4 
4 

35 
.75 745124 16 2 95 

745244 N 
745251 11 

2 49 
1 19 

74504 4 .45 745133 16 745253 11 1 19 

74505 14 45 745134 4 10 745257 II I 19 

74008 14 79 745135 4 69 745158 16 119 
74509 
71510 

4 
4 

.79 
35 

745136 1/ 

745138 IS 
I 39 

89 

745260 16 

74529 11 

79 

1 95 

74511 4 35 745139 1S 9 745287' 16 195 
74515 14 35 745140 55 745266 te 1 95 

74520 14 35 745151 16 99 745373 20 2 49 

76522 
74530 

4 
4 

75 
35 

145153 16 

745157 IS 
99 

99 

743374 20 

745381 16 

2 41 
195 

74532 14 745158 16 9 745477 29 5 95 

74531 4 89 715160 16 2 49 715472 70 4 95 

74540 4 39 745174 16 99 745473' 25 4 95 

74551 14 35 745175 16 99 745474. 11 495 
/1564 
11565 

14 
4 

39 
39 

74$14 11 

74514 le 

1 49 

1 69 
745475 24 
74570 IS 

6 95 
295 

74574 14 55 745195 If 1 49 745571 IS 2 95 

1154 14 55 745196 11 1 49 745572 18 4 95 

745112 14 55 745240 29 2 25 74573-IS 4 95 
715173 11 55 745141 N 2 25 74590 30 2 69 

715114 11 55 745242 11 2 49 745941 N 2.49 

1630100 99 CA- LINEAR U3069 1 1N 
C430130 2 75 CA30009 18 3 25 1430969 IS 1 19 

04023M 3 25 CA3086 5 1677304 8 1 49 

[430350 5 95 CA341N 16 

,9 
t 49 1431405 6 N 

CA30397 1 35 CA30825 16 1 49 141600 95 

CA30465 14 89 16308372 IS 149 CA3401N 14 59 

C430599 4 3 15 C4.30865 4 69 CA1800N 14 3 95 

CD-CMOS 101099 15 7 95 
C4000 
CD4N1 

4 
4 

29 

.N 
C0506 IS 

00507 14 

119 
39 C440 +1 79 

1092 4 29 C44r 15 79 00508 24 3 95 
C04006 11 .9 004042 11 69 004510 16 89 
C0007 II 19 C0043 II 79 104511 15 B9 
CDION 
C0010 

16 

14 

.35 
39 

C04066 1P 

C0046 t6 

79 

B9 

C0512 15 

C4516 24 

89 

179 
004011 
CDIO12 

14 

14 

.21 

.16 
C0067 11 

C004 4 
89 

39 
104515 24 

115516 IS 
179 

99 
c40u 4 39 004045 IS 30 104518 15 9 
C04014 IS 79 C4050 IS 39 004519 11 39 
C94016 4 .30 C4051 4 79 C0520 11 79 
00016 
C4017 

14 

11 

39 

75 

C4052 IS 

C0053 15 

79 

ro 
C0526 IS 
C4528 4 

19 

19 

154016 IS 79 C0056 16 2 95 C4529 11 19 
C0079 16 39 CD1059 74 7 95 Ca513 IS 19 

10020 IS 75 10140 1/ 59 C4562 4 9 
C4021 4 74 C0096 14 39 C054 4 39 
C4022 1S 79 C0106E 11 39 104513 1/ 19 
C4023 4 21 101069 1 29 C4564 4 59 
C4024 4 9 C4070 39 [0724 16 19 
C4025 4 23 C010)1 11 29 C4721 15 19 
C0026 II 255 C04072 14 19 M11409 4 I 95 
CD021 IS 45 [4073 14 21 MC14410 II I 95 
C4028 11 59 001075 14 29 MC14411 21 1 95 
04029 11 79 04076 IS 79 4114412 14 I 95 
104030 11 39 CD4075 4 5114419 /6 95 
104034 11 1 95 CDI05/ 14 r MC1643 24 1 95 
X00035 

(5.505 
16 89 

004.54) 
C4081 II 
C493 u 

29 5114536 16 

5114511 4 
19 

19 

508 BYTE Feb2L5ary 1963 

MICROPROCESSOR CHIPS 
891 M. 81.4 4411 

2.Pre., 

PIN. 
DYNAMIC RAMS 

COP1102 N CPU 

2650 44 14PU 

047907600 N CPU -4 -90 610.%0:.1 Tamp Or I 

9-56502 44 MPU w/ Clock 1654 5ylm mom l 

4C8802CP 44 4701/Glair and RAM 
79510396 0 MPU -13. 071161011) 
795603972 0 49 CN1 SW 6e99691 25011 Ram, 
7425804066 N CPU (256 W409541 
711580705 N CPU 164 MN RAM) 
1958739 40 CPU w /5544 410re11519.er 
P50854 40 CPU 

-ZBO. 180A, Z5011, 044000 SERIES 
100 40 CPU I5K3410NX7/0C124M1 
I60C%C 28 Calmer 7o.o 0ík101 
0160061 40 DWI Asynchronous Rec /Trans 
086050 40 Pr6l Y1n1ory 6449, Circuit 
280 -710 40 Par5W I/O interim [0%77059 
280-510/0 N 591/ 0 llsdB and K4C84WW1 
189510/1 N Semi 110 (Laces 018K7 
28510/2 44 5.744170119[45 594111) 
08510/1 N 51( /0 
2804 N CPU 7MK]1NN-197NC- 114 87 
I606C7C N G40nt5 Tea Circuit 
I806.0AXT N 0456)yIKhraWS ReC /Trans 
1104'015A 45 Ovecl 955149 access Circuit 
0106710 M 757415110774e95C091794er 
1106.51190 N 5.1717170 (7413 and 6.C8 U94ded) 
186510/I 44 5.741170 (14040014281 
1804510/2 N 5.14477071954K 5790.) 
280.510/9 M Sox 1/0 
I606 N CPU (41346014-665N4 
2805 -C7C 28 Coun1M TOW 0700 
1504P10 M h1a6111 /Olmarlace Controller 

2802 40 CPU 
*NNW 
onSsg^981s9 

28030 49 
28036 40 Cana /Lma847 äñ91/0 Um? 

4 55 

1995 
9 95 
195 
595 
S 95 
5 91 

1 195 
1495 

5 95 - 
$4 95 
5 BS 

11 95 
15.95 

5.95 
1595 
15 95 
IS 95 
1595 
595 
55 

11.95 
17 95 
595 
1695 
16 95 
1695 
16 95 
11 95 
13.95 
139 

55 95 

2995 

7703 1S 

4027 16 
41164-2 IS 
411611-3 IS 
41165,4 16 
41649.150 16 
41649.2W 16 
555241 IS 
5116242 22 
595270 15 
555290 22 
5552902 /6 
MM5290,3 IS 
4952904 15 
4552963 16 

102441 1300ns 
408581 (260.M) 
18.364.11150s 
16.364411700.15 
16.384411250ns 

65 536.7 1150s 
65 536.112007s 
1024.1 I100%5 
2044161 (30449) 
409641 t254Ins 
4096.1 120014 
16 361.1 (75045 
16.384.712007 
16764.1I25001 
9,9241 120Ons 

RAMS 
650551 
450res) 
35071 
,507511 

50751 
45071 
450151 
150711 
200.191 

200711 
15Uns 
70991. 

7005) 
450nsi 
,5051 
50s1CMOS 

I50s14044 
15071 
2871C/105 
2110n5 
507513101 
25001 
25U71CMO5 
250141CMOS185011 
2507ICMOS16518) 
35r1s)9405 
97193110 
ó0%s) 
356913701 
50s10 
50710 

us) 
.5041 
550701509246 
50.; 

45051 
45041 
450,1)3 
15074) 
3500s) 

450510 
45076, 
39,71 

PROMO 
PROM 
PROM 
PROM 
7905 
7804 
7809 
PROM 
PROM 
P90157 
PROM 
PROM 
PROM 
PROM 
7905 
PROM 
PROM 
FROM 
PROM 
PROMO 
PROM? 
PROM 
PROM 
ROM 
ROM 
ROM 
ROM 

01 Calvet 
Read AMP 

Use (5111509 

99 
2.45 

119.S/1495 
I N-e/1295 
1 49.8/10 95 
7 95. 6/59 95 
] 49 8/5495 

49 8/195 
N-571.85 

514096 4 95 
2107 3 95 

1 89 8/14 95 
1 698/12 95 
749 8/1095 

199 

1101 IS 
2101 80 

2102 IS 
21102 IS 
2111 16 
2112 16 
2111 /1 
2111- 11 
21162 IS 
2114-2 IS 
2141.3 IS 
2117 18 
2146 18 
9951044 16 
71551495 IS 
5107 22 
545257 lI 
054116%3 11 
956116 4 24 
14561161P 14 
7189 IS 
71[920 22 
741921 15 
741979 18 
741930 15 
7451119 16 
745200 16 
7452116 16 
765289 11 
82510 16 

82525 IS 

STATIC 
25641 
256.4 
1024.1 
102441 
256.1 
25554 
1024.4 
1021.4 
r021.4 
024.1 

4096.1 
1096.1 
1021.1 
409.1 
107444 
256.1 
409641 
2016.3 
20449 
24558 
16.1 
25644 
25644 
1024.1 
1024.1 
7604 
25641 
25641 
7656 
70251 
16.4 

1 19 
8101 2 59 

9 
P 49 

6111 2 95 
5n5 2 95 

1 95 6113 95 
P 225 8/1595 

2258/1595 
P 2498/1795 

3 95 
4 95 
8 95 
3 95 
3 95 
1 95 
4 95 

CMOS 7 95 
6 95 

l P CMOS 1 95 
2 25 

CMOS (65511 3 95 
7 95 
7 95 
3 95 
1 95 
3 95 

93477 3 95 
2 25 

C 1931151 3 95 
C 11452991 2 25 

MC6900 
MC6802CP 
MC6B105D1 
14C6821 
MC6828 
MC43018 
MC6550 
MC6852 
14C6N8 
6106862 
MC68804 

MC68ó8 
506865272 
5C6866178 

6500/60000 SERIES 
40 MRS 
40 MPS 115 clock and RAM 

14 128.45utKRAM 
M P,2M41115 AdaDtIMC68201 
11 Pre m1lr,upl C011rd4r 
24 1021.8 011 ROM 1MC68A30 81 

24 61777nr0naisCown Adaplfr 
24 Synchronous 55941 054 Adaptor 
24 0-6000960v41MODEM 
24 2100025Modu4tx 
19 Quad 3.145 076 Pans ,4G81261 

49 
1.4711 16 

40 M61t1 71e95e Comm COnlydNr 
21 (70470447109 Comm III 

4 95 
7 95 
795 
495 

15 95 
1095 
49 
5 75 

995 
1295 
2 25 

6996 
24 95 

8 95 

902.4 2/ 

2706 24 
27065 14 
7552516 24 
7952532 24 

7952564 26 
7452716 24 
2716 24 
27161 24 

2732 24 
27580 24 
552764 28 
542764.3 28 

EPROMS 
2758 
io5ï: 6 
102459 

204558 
4096.8 
99219 
205845 
208.8 

4t409684.é 

101448 
61924 
8192.3 

2716 
NMC2532 

tape 

%94 5V 

C 16330 II 
7 5 16701 II 
T S 16331 II 
0 C 7630011 
7 S 7630911 
1 S 1634911 
0 C 16341 
7 S 10487529841 
0 C 16340) 

S (76725541 
D C 163051 
7 S 163051 
0 C 163521 
1 S 182513 
0 C 127518 
1 5 (27515 
7 S 127519 
0 C 127520 
7 5 (27521 

C 127511 
S aenase1) 

7 
7 5 76251417 
O C 152514) 
7 5 1525,85) 
0 C (925191 
T S 1525191) 

4 95 

iñ 
6 95 
9 95 

19 95 
195 

4 95 
6 95 
9 95 
2 95 

r6 95 

9 95 

149 
195 
1 95 
195 
5 95 
4 95 
4 95 
4 95 
4 95 
6 95 
2 95 
2 95 
4 95 

I 4 95 
2 95 
9 95 
2 95 
3 95 
3 95 

) 5 95 
995 

9 95 
9 95 
9 95 

19 95 
19 95 

5080A SERIES 
$9580600 M CPU 395 
7555501 M 5 7057onou1 Oasi 74780414 SORCI 14 95 

7950751 N 708 Byte RAM 16 64 Ill 13 95 
4582X06 30 259 D Pip Flop Tri -SUM 17403741 2 49 

078212 24 

r 

2 25 
a 

17454121 
1r, 079274 24 Pertly InIIIIUCont., 2 

DP8276 11 K- 0.014415405 Dow 2 25 

076224 15 Cao GWNma /Drmr 2 25 

DP8226 15 6uf NNW 2 25 

078228 29 System Cont /Bus Driver 17454281 3 49 

076238 25 Sown 0W111ea 77454381 4 49 

558243 24 t,0 F404nda a4Senn 595 
1155245 II 76.6!1 495658 E0cp01117419271 4 49 

958246 10 20'655 41566010 Encoder 77419231 4 95 
954247 78 Psp4Y Control. (74C917) 8 95 
558248 28 045595 Controller (74C9121 8 95 

9552509 40 Ash, Cam Derma. (179582507 10 95 

078 Nog Calm I /OIU9P31 4 49 

008157 
257 

118 1 Pop !Mental Tyner 695 
078255 55 Pap NI /011%1 449 
071257 10 Il OM L Ver 1 W 
078259 24 Pop 1n.n21.ah. 6 95 
079275 41 7149 1412147x6 29 95 
DP8215 40 61y Kay n1ry 114eda4 6 95 

008303 20 6II ir1-SIa49-44da41ham 395 

0,5 
,5:x.4 20 6.00 9 0/7810041 9401Hr 249 

20 8 -er0 Be 

NM tonal 
Ammer 2 49 

DP8370 70 B 74 71eed 4 95 

098370 70 Ocla la ned Periperal Dover 405 
50471 20 wo erlDMral Pmt 4 05 

MICROPROCESSOR MANUALS A DATA BOOKS 
M'ZB 7 50 
M-CDP1802 User Manual 7 50 
4.2850 User Manual 5 00 
149 9216..7059 BDa IOS Dpi Ills 
30031 1981 95 C405 Book 7625 pp I 6 95 
30002 7980 WI 7n1M4d 6409 1540 50 1 

8 95 

30003 1982 Na L7411 Book (1952 p9 1 
1 195 

30005 1981 947 T1118aoy* 162491 995 
6 95 30004 480 547 Mem 054 

19101.1 L. mew ApxKal 4 
I 

3917 1736 91 15 95 
30013 198116904 Boa I647 p91 795 
205610 19811060 Peripheral 35419% 1528 9 1 9 95 

745114 15 
745287 N 
745288 16 
745397 16 
745471 N 
745472 N 
745473 30 
745474 24 
745475 24 
745178 24 
745570 16 
745571 IS 
745572 116 

745573 II 
82523 16 

825115 24 
525123 4 
525126 11 

629129 15 
125130 16 
825185 I6 

01751619 44 
24 

058751649 IS 
04875189 IS 
D58751909 24 
0546751919 24 

PROM 
3246 
256.4 
32.8 
256.4 
25648 
5124 
572.8 
51218 
5124 
102458 
512.4 
512.4 
102444 
1024.4 

3248 
5124 
32.8 
25644 
25644 
512.4 
2018.4 
10244 
102448 
2048.4 
24854 
2048.4 
20448 

DATA ACQUISITION 
544. DC/ 
Floppy Disk 
751, 0/4 Corner. 
8.010 /A G41179r15 
8 at 140 COnve1.111581 
6 410 /A CamW. 
661 AI O Comer. 
751( ewe 

910 
50070 IS 
14114011117 IS 
5114088 IS 
*000404 N 
DA/0606 16 
4400089 25 
Á941014 49 

565 -w 195 
System 4 95 

10100807101) 2 49 
(04/06081.191 2 95 

3 49 

(0 784 Lin I 1 95 
l B'CI 444111 1 

4 49 
538 

CO N N ECTO RS+loPow#+wi* 
DB25 -D Subminiature (meets 145232) 

n Ne Mscre 470 Pre 
DF9P 9 Pm 1944 11 If 
0495 9 P,1 Saw 1 95 

04250 IS P,. Pup I 95 

0.15$ I5 Pin $441.1 795 

11825P 25 Pin Plug (Meets RS232) 2 69 

25 Pin Sockel (Meets RS232) 3 25 0625S 
05255 871 

01255 el, 
00)P 
00375 
711507 

07505 

OF 911 

OA 759 

D/25M 
DC379 

00500 
020418.2 

25 Pin 119n1 Ange Plug 

25 Pn 14111 A14 Sakx 
32PnRUg 
37 Pn Sa4er 
50PnPup 
50 P0 5.4 Y57 

-Accessories 
mesa tor OF 955141 Con7t1pr1 
hoed tor DA 15 5.111 Connectors 

95ed1w 55255.141 Csn701p61 
need 1o, 007 559N1 Connan7l 
0o40 7w 0050 554s Coni4c11,1 
11075.5 lei 1g Canna( toislom pangi 

4 95 

5 25 

4 95 

5 95 

5 95 

6 95 

SI 19 

I 19 

I 15 

I 39 

79 

79 

Solder Eyelet /Wire Wrap Edge Card 
Pee Ms Cell 50 0411,1 101 

15/3055 15/30 156 $445r E6507 SI sII 

1513598 11/36 156 Seer Foal 7 95 

221551E 12/44 156 54244. 68547 2 49 

88 /470 27/44 156 PC 95155 Ill4 1771 99 
5411851 59/450 125 9e0W 6y197 995 
22/44% 22/44 156 Wee Wrap Lever 3 4 95 

615315 22/4 15$ WW (7777m 9625. 034 751 3 95 

8.91.1 50/1N 125 Wes Wrap 11.511 795 
11-45.1 50/150 125 16e.047 15011 6 95 

RF Coaxial Connectors 
PM M D11pnpl.n 1,54 

PUSS U. Rug 1 89 

$0239 U9FPa7115454479 64 

7024 UHF 51741941 54581.. By 

05175 /4. UMF 55544,7794450159 44 

041/0 INC Plug 1 44 

U619 /U INC 2445 169 
U030í /U PIC Angie 44p4, 2 45 

40750111 INC Pup 1 49 

46104/U NC Bulkhead 15.21554 59 

IC SOCKETS 
For Socket Required, See Column Alter The IC Parl No 

WIRE WRAP (GOLD) SOCKETS 
LEVEL 363 7.9 10 -99 1999 

LOW PROFILE (TIN) SOCKETS 
19 1119 10099 

19511 16 14 13 

14 Me LP 17 15 14 

1595 LP 19 11 16 

15 95 I7 26 74 23 

30 Me 1.1 30 27 25 

12 95 LA 31 25 25 

81 51 LP 3] 35 4 
N ea LP 40 37 35 

30 MM LP 46 42 19 

N Bs 1.P 49 N 4] - Npd4114(1 54,0410 Tin 1 Gold Also Amiable - 

8V1nWW 
10 pin WW 

16 pm WW 

róernWW 
18 pm WW 

20p1nAft 
22 W n W W 

21 pin WW 

18 pin WW 

36 Diu WW 

60 pin WW 

ap S 42 

65 62 59 

65 62 59 

69 65 61 

09 05 ]9 
09 OS 4 
25 4 115 
29 23 1 IS 
59 50 I 15 

55 75 169 
69 1 71 

h'IUaPen 
I I I a :e-1I[L, 

M M P4 F5641 
70451R 21 M0S Precision TIn4, 
7015EV/KII 21 109w5106 Chip. 611 
flaws N 95 P9r1A/DILCD2ne1 
7106EV/64 45 .11440 89e4.01541 
7107171. 45 hCNN 4/01LEDDrmI 
7107EV/K5 N C. COCA Bawd .01sD49 
7116CP IS 15 149IA/010009 610 
71I7171 49 Ye NO A/01E0 Ps OLD 

120,I05 0w Ba04ry V94In944a 
1205195 21 505 1E0 5141:9610/7454. 
7205091K11 N 51o9wa1ch Clap. VI. 
7204137E 15 one Generator 

77%/54 /MI. 16 one 6508141« Chip 6T1 

72015PD 14 sp141e Conn.. 
7207*E111Art 14 10 Caviler CND K1L 

720410 21 Seven Wade Counter 

7291P5 S lock Novato, 
7215176 21 Func CMO55tepea1chC6T 
7215E1/KI 24 Fuec Stopwatch Chip .4t1 
7216441 25 Digit Una C40mer C A 

7215001 N 015K 5 CNN.. C 
72142% M NM FM0 C40mW C C 

7717121 N MOILED 044005'7 Gamier C 

72170741 N 0194 LED Up/041n Cousin C C 

7224171 N CD 4`0 OW U9 CNN/ Diu 

72264131 N DlptU,w Loumer 
7226AEV7xM N F170109 Coolly Cfl'P 671 

724026 1 505 BP 7109 11rw/COUnv 
7242114 405 00900 by-256 RC 71100 

72504E 1 M05 BCD Pop 59rv/COahW 
726011E 1 INS BCD Prop t.1v/Cpunv 
755511A MOS 5551 Wv 
7555170 1 PROS 556 TimW 

16118PA 405 Op Amp Comparalo, 
76128P5 
762150P5 
781CCPE 1 

76411C70 1 

7612CCP0 1 

76450P5 
6038CCPD 1 

8U15008E 1 

106911 e/°7 
5212C7A 2 

130006 16031XT 

M0509Ar7pFA1 Goo 
CM050uM094Camp 

1105 III 
0ud 

pp 
OpMnp 505 Cool 

yCy44M48D1sS14a4Oÿ 
WM 

YY1..15046941l9104 
MOWING 1.09591556 Amp 
W0511091-GAP Von Rol Pode 
811151/1601505 
V94 1149711eraa 

7409 11 35 
7492 11 35 
71C4 11 29 
71106 11 35 
74110 14 35 
74111 14 59 
74C20 14 35 

74130 14 35 
74132 14 39 
14C42 11 1 39 
71G4 1B 195 

iiCii ii 6 
74C85 19 1 95 
/418 14 39 

74189 11 5 95 
7090 14 7 19 
4' 3 14 119 

PI. 
14 95 

19 95 

9 95 

N 95 
11 95 

29 95 

6 95 

5 95 

t 15 

12 95 

9S 

4 95 

5 I5 
7 95 

15 95 

3 95 
13 95 

14 95 
29 95 
74 95 
19 95 

10 95 
11 95 
10 95 
29 95 
74 95 

4 95 

2 25 

6DO 
5 25 
1 45 

2 20 

SMV 215 
SMV 2 95 
SMV 3 95 

10MV 5 35 
10MV 7 50 
10149 750 

2 95 
3 95 

16 9 
2 50 
2 95 
2 95 

Book (13660 ....449151 
74C -C /MOS 

74010/ 
741151 
740154 
741157 
141160 
741161 
741162 
740163 
741164 
741173 
741174 
740175 
741192 
740193 
741195 

14 
IS 

16 
19 
15 
IS 
1S 
11 

IS 
15 
1S 

IS 
IS 
IS 

85 
245 
3 49 
225 
1 19 
1 19 
1.19 
1.19 
1,II 

1.19 
1 19 
I55 
19 
19 

41221 16 195 
41240 30 1 95 
41244 N 1 95 
44373 M 2A9 
10374 N 2 N 
415101 14 .$5 
41901 14 $5 
4006 14 59 
41911 M 5 95 
41912 25 8 95 
40915 IS 1 19 
/p17 M 595 
40402 II 4 49 
40927 5 1 95 
41925 16 5 95 
40926 18 5 95 
NC95 IS 
NC91 14 

39 
39 

PROD Cl' 74HC High Speed CMOS 
/4nL0i 14 75 7111C138 16 49 7441243 14 1 79 

14M,01 IS 75 7141139 11 49 7141251 11 I 19 

741411.101 14 75 74111147 11 19 7400266 14 99 

744106 14 75 74141151 15 19 1501250 14 4 95 

7411110 14 75 74110157 15 19 7441373 N 3 95 

751120 14 75 744C160 IM 79 7401374 N 3 95 
716C27 14 75 7414C161 16 79 7401537 28 3 95 

744174 14 99 740C164 14 79 746C531 15 3 95 
74815 16 9 1401174 16 39 74014075 14 75 

1411188 14 9 76141175 11 )9 744C1539 IS 2 95 
7411C19 4 I 39 7400242 11 79 74414543 IS 4 9 
714C104 N UnxF11M.d 4 Nieman WNW NM 5.3015 W S. 

:'Programmable Array Logic (PALS) 

510.00 Minimum Order - U.S. Funds Only 
California Residents Add óIh % Sales Tax 
Postage - Add 5% plus $1.50 Insurance 
Send S.A.S.E. for Monthly Sales Flyer! 

Spec Sheets - 30c each 
Send $1.00 Postage for your 
FREE 1983 JAMECO CATALOG 
Prices Subject to Change 

GNP ameco 
Discounts 

aW111r, 
905 51. 

auks 
ELECTRONICS NONA 

1355 SHOREWAY ROAD, BELMONT, CA 94002 
2)83 PHONE ORDERS WELCOME - (415) 5928097 Telex: 176043 

Man O,dwr DecP14s WalOwdw. 

Pal 5S 436 FSWII= 055 
7411011 30 Octal 7071001 19 0- 0% Gare Array í619h Output) 55 95 

PA11214 N Mu 12'IMm 4N0'01 Gate Arrak 1199n OurpN1 5 95 

PAL 404 25 Ono 14-input 45D06 Gale Mray ,Melt 061551) 595 
P11101 N 0[4110.1101 AND4 -Inven Gate Array (law NOWII 5 95 

7111216 N 4..12.17001 ANO091m. Gate Array flow 0110111) 595 
7011414 N Quad 14-Input ISO.04.Inv., 721. Array how 3615Uí) 5 95 

P41761.8 29 Octal 16.7%005 AND -OR, impel Gate Array 11.4w Output) 995 
7411698 N 21516 170411R4{65181190.011 Gale Array 9 95 

061164 N Nu 18 -Input R8pf. 49009 Gate Array 9 95 

7111614 N Quad 16.110411 Reps. AND -OR Gate Array 9 95 

30012 1902 NATIONAL PAL Data Book (1769.) ..$5.95 
T1011cP 
7L072CP 
7107419 
TLNICP 
1105217 
7108114 1 

1530119 
153020 
153044 
143054 
11530174 
1530504 I 
153094 
1.113101% 1 

1.5311C72 S 

153776 
LM3111 
143116 
1.11131811 5 

15319 14 

153200.5 
1.53294 12 

1M3201-15 
1532015 
L53207-12 
110207.15 
153230 
143259 4 
153371 
147384 
153395 4 
143404.5 
1Y340 l2 

79 

9 
1 95 

59 
I19 
19 

35 

19 
1 95 

9 
N 

125 
175 

69 
2 49 
1 19 

3 95 

95 

9 
7 35 
135 
1 35 

9 
89 
9 

5 95 
59 

19 
695 

9 
135 

35 

LINEAR 
153101.15 
1M340T-5 
LM310T12 
1.143407 15 

153489 14 

143506 
16359 5 

10750 S 

1.53701 4 
L4373M 14 

1937711 14 

1.53801 14 

1113815 14 

1113129 14 

35 

79 

9 
6 95 
1 10 

1 10 

1 49 
395 

95 

/9 
1 39 

153644 4 1 79 

L5386x3 5 9 
I1491C1 16 2 95 
71498P I 1 19 

NE5704 14 4 95 

NE5294 4 2 95 

NE5314 5 2 95 

5E5360 8 95 
9E6400 4 95 

11E5446 4 2 95 
965504 4 195 
9E5554 B 35 

1.45565 14 59 

14E56111 IS 2 95 

14569 14 I 19 

15566111 1 1 49 

15567V 5 59 

NE57N 
15703111 
1.57095 
15119 
157119 
157739 
1.97339 
1.57399 
LM741CM 
157479 
147465 
1.513105 
1.11145801 
141449 
1151494 
141590 
IMINM 
1151591 
lM1MM 
152521 
15315911 
1.113110014 

1M390504 6 1 19 

55390911 4 9 
1539149 4 3 49 

553919 111 3 49 

L43919 4 309 
11051704 4 1.26 
11415196 1 1 95 
1C180348 MI 3 95 
1513094 6 119 
LM1360072 19 119 
MON 10041.4111.1 

IS 3 95 

S 1 19 

14 19 
4 N 
4 79 

14 55 

4 19 
4 195 
5 35 

14 .9 
6 .59 
4 1N 
5 59 

11 69 

II N 
14 I9 
30 155 
M 1.95 
/4 2 95 

1 49 

IS 1 59 
11 59 

Digitalker° 
DT1050 - Applications: Teaching aids, 
appliances, clocks, automotive, tslecommunice- 
dons, language transIatlona, etc. 
The 071050 II standard 0101TALKER kit encoded 41,16 137 58947.15 
and useful words. 2 tones. and 5 0111104%1 silence d07.í)0%4. TN 
words and tones 951 been assigned 0110781M addresses, making 11 

Possible to output ample words or words conralenaNd Into phrases 
or ententes. TN "voice" Output of InS 031050 Is highly In. 

í.11191.1e.1414 voice Female and 6770) dren a.oices can be synINW2 
ed TN vocabulary Is 0604877 so that It 4 appllcab* to many pro. 
ducts and markets 
The 041050 con515te 0I Speech Professor Chlp, MM5I14 (46p1n1 
and Iwo 721 Speech ROMs 15552145581 and IA /9521645552 I26pUn) 
along with Master Word Ilse .nd recommended 406.41410 
diegram on (he BeellCIIion shsel. 

DT1050 DigitalkerTM $34.95 ea. 

DT1057 - Expands the 0T1050 vocabulary 
from 137 to over 260 words. Incl. 2 ROMs and specs. 

0T1057 $24.95 ea. 

Circle 219 on inquiry card. 

www.americanradiohistory.com

www.americanradiohistory.com


JOYSTICKS 
JSA (2)... $6.95 /pair 

PADDLES 
J S P (2) ...$4.95/pair 

TV GAME SWITCH 
Switches TV to video game 
or computer operation 
Used on Atari. 

TGS1 ... $2.95 ea. 

JOYSTICKS 
JS -SK 

5K Linear 
Taper Pots 

JS.100K 
T100K 

Lineal 
aper Pots 

JS -150K 150K Linear 
Taper Pots 

JVC -40 
40K (2) Video Con. 

J5 5K !Pictured) troller in Case 54.95 

JS KNOB Knob for JS5K,100K,150K $99 ea. 
JVC KNOB Knob for JVC -40. 599ee. 

$5.25 

54.95 

$4.75 

POWER SUPPLY +5VDC @ 1 AMP REGULATED Transecrmn Tech 
Output 5VDC a IA in. 3003Cí n9 Meet 115VAC 6011z Zn Ibl k/bIgel ...enclosed 

ea . 6 Sr r 3 sand black p cad Mend ro s r'I,"H WI 3 a1 Oeta she. Ial 
Pan No PS51194 $19.95 each 

POWER SUPPLY +5VDC /CI AMP REGULATED a lattici.. 
t ut 

I 

C 

ón kl W )enY 

31.0 OCC.SIdi 40Ú01a401 30VACIna amp inputlltVAC 

1/1 x4 :I'i ëi rerz Le:d °red 
mV pow cid 

Part No P54070 $24.95 each 

POWER SUPPLY +5VDC (ro 3 AMP REGULATED D.mmn 
Input 115VAC. 4144061 Ompu1 SVOC Adlml,ble i l imp SVOL i 7 5 amp AMe tsb4 ca 
rant904 51051. a HMS: 1MV ruts SMVp p- 7 mounting 15ae.. UL recognized Sue 4 W. 

L r 2.7/16'. e1. 2 as Data sheet included 

Pan No OPS -1 529.95 each 
POWER SUPPLY +5VDC C77 7.5 AMP. 12VOC ® 1.5 AMP SWITCHING 
Input 115VAC 50 -6010 g3 ale /230VAC. SRI, 14ame Fee .W. /psis pole mieot we 
dos 1115 /230VAC) Oap.l 5VDC /, 7 6 amp. Inlay 1 6 awp a t am. WO. It, W it 

134 -'0 s 301, "N Mn Sies 
Pan No PS94V0 1149.95 each 

POWER SUPPLY 4- Channel Switching Power Supply 
lemeaoc,Ner 10rm.cs.puter taaml on. equipment and Pram cIM. appa,twes In 

put lO t010AC 47 44084 Output 5VDC g 511, .5VDC car IA 12VDC it IA..12VOC ,, 1A 

Lia tee 0 1% eipp4 MlO P.O 4..M Na.' 1N Onrcurr.nl reelection PA 5V main out- 
put r IOU 

10 1% 
. I.1/rw r 446/111.9.1111.111. as 

Pan No FCS -604A $69.95 each 

POWER SUPPLY Adjustable Switching 4 -24VOC to 5 Amps 
Soi 4r4Y0c snot a SA 6VDC u 4 eA 9VOC r 4 IA 1r0OC n 3 3A. IIVOC u I M 24VDC 

z SA ONlrtlage Paean Input 115VAC 50 /1508t Output mute.. effete 00101 a 25-11 
4 2509. 2 25-H Wt 3 25 lbs 

JE224 KR $79.95 each 
JE22OA Aeonb40 a tested $99.95 each 

RADIO CONTROL CIRCUITS 

Tors. hobby trans. robots, Palm 
Burglar alarms IR dele link 
Remote elide protector contra 
Consume. remota data (Mks 
Energy saving, remotely switched lighting systems 

A Complete 6 channel digital encoder and RF transmitter. low Dower, 
el Irequency of 2rMM2 or 49MHZ, held strength of 10.000uV Meter 
at 3 meters 9V operation on chip RF oscill.lorihansmllter, on chip 
46 regulara. Up to 80144Hs carrier frequency operation. 

LMIB71N RC Encoder/Transmitter Chip ...$1.95 
A complete RF rece,veridec00er, and at either 27MHz. 49MHz or 
72MHz It provides 4 independent channels wen peed with L41871 
2 analog. 2 dig I operates from lout t 5V cells. Crystal conb011ed 

LM1872N RC ReceinerlDecoder Chip $2.49 
SRX1504 49.435MHz Crystal(LM1872N) 53.95 
SRx1505 49.890MHz Crystal (LM1871 N) 53.95 

NNW 
let,_L a 5a'W , lt' H 

MEP 
23°Ls516Wx1.18 H 

1804'1,514'W.1. 

MICRO SWITCH 69 -KEY KEYBOARD 
Data Entry Keyaard Encase Output It ton Paeahei ESC DIC Senceeg 35 Erect 04. pin Edge 
Cara Conned. Cease /an Cornais. Cimier he mantle 10 ASCII cede 

Pan No. KB69SD12 -2 (Fits into DTE -20 Enclosure) $19 95 each 

MICRO SWITCH 85 -KEY KEYBOARD 
word nocNlrnp Keened. 2e PM Ens Card Caftan supply Vamp 5VDC Ram Keyboard 
it Defer, AOdrM.. Key Pat *Curter fa wad prawns Nana 
Pan No. 855018 -1 1111. $29.95 each 

MICRO SWITCH 88 -KEY KEYBOARD (PARALLEL) 
Data Entry Keyboard usa in a 0.614 IMO nand MVpp9 Vane 5V. -121 Switcninp BM 
01.1 - teem Edo* Cad Comm.. Sehaseelic tended Use 6041 Encoder Clop 

Pan NO 885022 (Fits Into DTE -20 Enclosure) $69.95 each 

NIP HI -TEN 58 -KEY KEYBOARD 
SPSt misses 

beard 
.100au1. mena.. Mums Hummel prey keycap Keyboard is net mounted 

on en key it indovidua0y actes eel Used te reams Iwcem,mboa lac on 
Sinclair Alan ma TR5-IO computers 

Pan No. K -58 519.95 

TRS-80 to 16K, 32K, or 48K 
Model 1 = From 41( to 16K Requires (1) One KK 

Model 3 = From 4K to 48K Requires (3) Three Kits 
Color = From 4K 10 16K Requires (1) One KR 

M444l1 equipped won Enema Board up le use Twa KR. Ren al - One Ke Mounnd ter each 15K el Exam.. - 
TRS-16K3 200ns for Color & Model III 
TRS -16K4 250ns for Model I 

512.16 
$16.16 

TRS -80 Color 32K or 64K Conversion Kit 
KII Comes <Omelets with B each 164.2 (200ns) 54K dynamic RAMs 
and conversion documentation Converts TRS-80 color computer. 
with E- revision 0.110, and I.1 ROMS to 32K of memory. Minor 
modifications of 32K memory will allow IM use of all 64K of ter 
dynamic RAM. 

TRS.64K21200.61 164.95 

Digital Thermometer Kit 
Dual s 

e 
no 

r 

s - switch 
controls for lndoor/ouldool 
or dual monitoring - can be 
,,tended 10 500 leer Con 
llnuous LED 8' nl. display 
Ran.'. 40F to 199F, 40.0 

to 
Ì00C. Accuracy s 1 

al. Calibrte to, Fhrnneit /Celsius 
Simulated walnut cae. AC 

J E300 
wan adept., mcwa.d are 

$39.95 SX'L , Sy'H ,1, D. 

84 -Key Keyboard 

111,1114 
CA153A $69.95 

95 -Key Keyboard 

3111C 
CA154A $79.95 

CONTROL 
DATA 

Data Entry 
Keyboards 
R5232 Interface 

FT2 Snleded Base 

SPST Switcninp 
Momentary 

Cunt,ct 
Ky.weches 
30 Interlace 

Cable 
Attractive 

c..e 

104 -Key Keyboard 

CA148 $99.95 
80-Key Keyboard 

CA150C $89.95 
Color; keycaps: black, blue, red coder: black wlbeige base. 211/4 "x 9'4 302 ". 6lbs. 

BOOKS 
NATIONAL SEMICONDUCTOR - INTERSIL - INTEL 

30001 Na,Mnal CM05 Data Rook 119911 58.96 
ledo page.) 74C. CD4000, and ND Conveners 

30102 National Marla. Data Book (1950) sß.95 
1704 papes, OP. DS8000. DS3600. DSS700. etc 

30003 National Linear Data Rook 119521 511.95 
11376 papes, LM, LF, ADC. DAC. LH Senas 

30004 Nattanal Sels 50 - cossa Level Computer 119801 5.95 
/224 papes) 

30005 National TTL Logic Data Book (1951) 59.55 
1624 papes) 7400,LS,L,H.S. and DM8000 Sertes 

3000.8 Above (3) 30001,3,5 as set .$24.95 
300. National Memory Dan Seek 119501 .9946 

Iota pages, RAMS, ROM.. PROMS. EPr50645 SSrMS 
30009 Inlersll Dale Book (19831 59-95 

11356 pages) Comploto line 
30010 National Audio/Radio Handbook 11999 MI6 

1240 p.9es1 Pre Amps, AM. FM 6 FM Stereo, PeM *s 
30001 National Linear Application Handbook 11589 .1646 

1736 pages) Application Notes. Linear Briefs, Mc. 
30012 National PAL Data Book 119521 $5.95 

1176 pages) Data Seen, PAL Design 
30013 zing Data took 11993) 57.99 

(bel pages) Microprocessors and SuPP011001PS 
01.00 Intel Component Oats Book (1952) 15.95 

11405 pg I Full data shoats IOM Inters products Inol mem 
devices. microproc , POIDS 6 Ina /0111. products 

205610 Intel Peripheral Design Handbook (19911 
1828 pages) Full dot, sheets. application notes for Intel 
.IIpINrI device component. 

BUG BOXTM - 3o ie1wdul compartments 
stores a0 ..pion or 30 14 or 16 -mn DIPS Heavy du- 

sÌidee 6 locks 
I 

COHN mare. 
15.r numbers 

1.30 
Compartments e'. 1 x .75- .w5' deep Boa 

sus' 49' , 33 I.6' Weight 1.75 oz. 

BUG BOXTM 
Please specify color code. 181 Blue, ICI Red, (W) 
white, m Yellow 
PM Monaca Code OTY PRICE 
BOx-001.1 1 1 M 2.25 
eOx -0lol I 10 19.99 

ANTIATATIC 
B OX-001- 
5ax0101 IRS 10 2SN 

BUG CAGETM - 12 locations snore Bug Bons, 
Big Bug Boxe, or Bug Trays Modular and in. 
terluckrng Heavy duly rection molded plastic 

Eaoh age e t. s fi ion 1 ations 2 cages per 
Pin Cage s1 e. St/B' , 5- . 3.7/8- 4 colon 

Redlabia - ps,,. specify color code: IB1 Blue. (RI 
, 1W) Whin. IYI Yet.. 

Pun No./Color Code Prlq 
SOC-001.l 12 Cages ro t«. 5.4 511.9510111. 

B UG TRAYTM - SI «.s in Bug Cage Medea 
ensile 
45. SaI; Vertiúl 15 compartments :5' a 4.6' .11-2, 2, 

and Hor,zOnlal 18 compartments 4' S 3.95 a .61 
Ideal tor tools. Modwae. components. etc. Tray 

s 3.55 x 505 , 6 Black color only 
PART NO DESCRIPTION PRICE 
sT14-001 HprIOnlal Rug Tray 
5TV -001 V.nical Bug nay 
570.001 Open Bug Trey 
B Tx-003 lot each Bop Tray 131 

51.95 
1.95 
1.55 
4.95 

BUG BOXT* 
STORAGE 
SYSTEMS 

BUG cAOEic 150C-001 I with Bug 85.5. 

LSl BIG BUG BOXTM - Desi nad lo slops 
large IC's. Resistors. Capacitors and Diodes Divot. d IMO three compartments measuring 1 -. 4.15' x 
5' deep Throe vertical end three horuonlal 
dividers included Heavy duit injection masted 
01as100 Bo, sin: 4.9' 3.3' , .d' in Mersin 1.75 oz. 

LsI BIG BUG BOXTM 
Please pecify color code'. 031 Blue, ICI Red, M1 
ones.. I1 Yellow 
PART NO /COLOR CODE OTT PRICE 
54.x-001-( 1 t a 3.29 
51.10101 1 - 

10 4..79 
ANTI-STATIC 

eLO4301.l IAS. 1 s 4.29 
sLx -010.1 IAS.. 10 37.55 

BACK PACKTM - Sell ede.we labels for the 
back of ICs Snows exact internal logic In relall00 
to IC pins 532 lebels each package (Including 

plank abels 
in 

package 1 8. ta 16, 
2, 
several 

and o -pin IC, Comb. packagee 
C 

udes 
1.068 labels for TTL and CMOS ICI 
Microprocessor package cont.., 744 labels 

Pan No. o5.crlp0t0e 
BPT -012 nL 
RPC -012 CMOS ... 
8PM 4312 Combo 
epU.o12 Microprocessor 

514" MiniFloppy Disk Drive 
FOR TRAIN MODEL I (Industry Slendaod) 

Features single or double density Recording 
mode. FM single MFM double density. Power. 

12VDC1 _06V) I.6A mas. SVOCIsO.2591 0 8 moo Unit as plc. t left W0.5 et incl. 
se power 5upoly, c 

at 
30py data look 

mci WI 3.1 ibs Glzs. 514 'W a S D . 3s. '0 
Part No Limned O.anelte Pries 

FD200 $179.95 
Singl.slded, M Peen, 350K bytes capecuy 

0 
U l 6199.95 basa.4 35 bac. 4310 e y 

,AN 8" Floppy Disk Drive 

Single -Sided 
77 Tracks 
400/800K Bytes 
Capacity 
Industry Standard 

The F001001 5' Floppy PM pee (Industry Standard) 1951ur. 
single 

or 
double dens t Recorang mode FM single, MFM double 

density 251 OK 015505.0. single density: 500K bnabec. 
double densi. The FD01004 is damp. work with to anal. 
sided soli sectored IBM Diskette I, eq disk ca.ridge. Hard- 
sectored option available Power: 115123000C O 5040Hz. 2400C 

ës nt IlV yculB 5. L osoncudeAM Suppl. o, ables'S o. 
pictured 

4314. Weighs 1215.. Mc! 9600. mam.a1. 
Part*. Free 
FDD100 -8 Buy 1 for $289.95 each 
F00100 -8 Buy 2 for $259.95 each 
FDD100-8 Buy 10 for 8249.95 each 

2708.2718,2732 5 2784 EPROM Programmer 

JE664 EPROM PROGRAMMER 
BK TO 64K EPROMS - 24 AND 28 PIN PACKAGES 

Sell Contained - Requires No Additional Systems for Operation 

NÌ 

R . dia.5 end checks lei property EPROM, Emulates MOM. 
ret, ene by RS232C Computer 

lu des in SAM br keyboard taL -HdI MM tI.. .5 
EPROM [gleams EPSON, la seat. 5.larena. Cab EMOM, Mu le. 

IMIOMet Ian WYf e/ *6 IOW 
aim MM a:M P5005 

Canon 5/l'i . e%"n0d. 
3 -K V. 591 as. 

JE664 -A EPROM Programmer 5995.00 
Apse/Mee A tesla I Includes JM16A Mm -.., 

JE665 - RS232C INTERFACE OPTION - the /L9m. 05,320 .menace 
opthe mpemenis conoutei access 10 the JE661 s RAM Sa0o0 ..roan walla in 
8AS'C prods to 105 M Model I Level H Canputer Baud laie 9600 Wad 
1 q11 n bill odd panty Stop ens 1 One. may be adapte lo other computers 

JE664 -ARS EPROM Pm. a /4E60500W $1195.00 
001Mn000 ant Teed 11, 0GM JM l6A Madule 

EPROM JUMPER MODULES - The JE664. JUMPER MODULE IP rsone, 
ry Modu4, a qu9.11 Maul net BS- WI. JE565 ta propel programming pupas to 
the EPROM 6 configures EPROM SOC.., connections for IINt pan[ulr tinta 
Pan 
No. EPROM EPROM MANUFACTURER PRICE 

J5990 2206 050.61aorda Raton. Inlet Tl 214 95 
0016, 2716 16152516 Inner Motorla. Na1Hmal NEC. 1i 514 95 
J61166 TM52216 MNprda. TI ( 5,- 12.121 SI495 
J432A TMS2532 Morane ti .1495 
J4328 2732 AMO Cuptsu. NEC. Hitachi IMO 314 95 
05510 M0M68764 

aCM951764 Wotan 514 95 
JMMB 2701 inlet 514 95 
JMMC TMS2564 TI 514 95 

Universal _Computer Keyboard Enclosures 
Dr'Rank Desk Top Enclosures 

d.. la easy moat. 
Ian N 

lF ana pace In mote brow 
added 

o Siang rad /boron par41 to serra/ 

II; component 
lrye1350h10 

ne 000. 

: cdprl le peal parut Mhesen an. n1a0 lore 

IC Venta tope. WW1 panels la cooling Amoy 
u M S Rad constructun Prades unwM, ,PDloalranta 

Y silo -/ 05520105 rml10100ns included 

DTES Panel Width 7.5' $24.95 
DTE11 Panel Width 10.13' $27.95 
DIE-14 Panel Width 13.5' $29.95 
DIE-20 Panel Width 19.25' $34.95 

Custom 
JamPes3 

STANDARD DIP JUMPERS 
An lumpes caw low pro. dap piep wie 011,01 cry 
Pa 1a wend...not apawaliPe. 

Mostek DCIDC Converter 
EIS+5 VOLTS TO -9 VOLTS 

InOUt 511. Output: AV (mutated) a 3001Á. 
Printed clrcu0 mounting Bpeclllcarions Incl. 
DC10 1245 ea. or 21514.95 

Battery Checker 
Easy-to -use handheld battery 
checker tests AA, AAA, C, D, and 216 
batteries. A multi -colored meter 
shows it battery is good, weak or 
needs replacing. Size: 8v 'L x 2'/. "W 
x 1.7 /8 "H. 

BC-1 58.95 ea. 

JUMPER AND CABLE ASSEMBLIES 

WIG 1 et 

0a3 N 

U aae 
Dalila 
oM1l 
O.aN 
02.3.14 

1r Pr r 
N ar 
N 4Wr N' s.1a 
N serwr M' 3.45 
M ...raw tr I49 
n name e- 2.19 
re anew r 2.59 
o r IT 2.95 
is r 2r 3.25 

].s9 
n nth 

r r Or 2.09 
as -y.M W. 115 

N 
N r r 359 . 4.49 

s. . . 
_ 

. - rZatt Na 

at au 559 
9619 
9.99 

10-26 
10.16 

Orla 
Paar 
511a14e 

a.eatl 

.e41nN 
aR1Ae7 
119413.7 
Me1MN 
M41MM 

tl weed out Jr 
tl .00446 
NI ewawwm a 

STANDARD D525 SERIES CABLES 
how vac can odor 0925 P or S .oncla,s wth the 

awpb 
001 swam eat nap. rnu410.11 Imgtm C.a Sear. 

STANDARD CABLES 
Par. Ms. CON Lat/. Canons Ris 
0e204 4far 1 DOW 37.95 
D e9554 4 h 105259 8.49 
D e2ep4! 4het 20525, 13.49 
0025P 4S 4 het I 0825 1 Ite35s 13,75 
09//s4s OlNet .- 13.95 

Circle 219 on inquiry card. 

$10.00 Minimum Order - U.S. Funds Only 
Californie Residents Add 81/, % Sales Tax 
Postage - Add 5% plus 51.50 Insurance 
Send S.A.S.E. for Monthly Sales Flyer! 

Cell for 
Ouantlty 
Discounts 

Spec Sheets - 301 each 
Send $1.00 Postage for your 
FREE 1983 JAMECO CATALOG 
Prices Subject to Change 

Mail Order Electronics Worldwide ameco 7y7- 83.95 ryiS ELECTRONICS 
1355 SHOREWAY ROAD, BELMONT, CA 94002 

2163 PHONE ORDERS WELCOME - (415) 592 -8097 Telex: 176043 

UV -EPROM Eraser 
8 Chips - 51 Minutes 

1 Chip - 37 Minutes 

Erras 2709 2716. 2732. 275. 2516. 2532, 2564 Erases up to 8 chips 
wIMln 51 minutes (1 chip In 37 minutes). Malntel. constant posure 
distance of one inch. Special conductive loam liner eliminates steps 
buildup. Boll. in safety lock lo prevent UV exposure. Compact - only 
9.00' x 3-70- 2 60'. Complete with holding tray for 8 chips. 

UVS -11EL Replacement Bulb 616.95 

DE -4 UV -EPROM Eraser $79.95 

irj,Sprite -style Fan 
36cfm free air delivery 
3.125" sq. 1.665" depth 
10 yrs cont. duty at 20 °C 
115V 50160Hz 

cwwww PWS2107U sales kí12.* S 9.95 ea. 
PWS2107F New 51495 ea. 

Muffin -style Fan 
tree ate delivery 

468" sq. a o air depth. 
10 yrs. cont. duty at 20 °C 
Impedance protected, amblents to 70 "C 
115V 50160Hz 14W Wt 17 oz 

MU2A1U 
MU2A1N 

Cleeesel s 

Maw 
IeM9951Nea $9.95 ea 

514.95 ea 

Brill Masao 11163 509 
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Computer 
Products, 

Inc. VISIT OUR RETAIL STORE 

AND RECEIVE A 5 ", DISCOUNT' 

3250 KELLER STREBT, #9 SANTA CLARA, CA 95050 

16K APPLE*II 
RAM CARD 

BARE BOARD 
KIT 
ASSEMBLED 

'Apple is a trademerk ul Apple CornpUter, Inc. 

14.00 
39.90 
45.00 

INTERFACE 
8T26 1.65 
8T28 1.95 
8T95 .95 
8796 .95 
8T97 .95 
8T98 .95 
DM8131 2.90 
DP8304 2.25 
DS8836 1.25 

EPROMS 

1702 Ins 3.00 
2708 450ns 2.99 
2758 5V 450ns 9.75 
TMS 2516 5V 450ns 5.75 
2716 5V 450ns 3.49 
2716-1 5V 350ns 7.85 
TMS 2716 450ns 8.75 
2532 5V 450ns 7.85 
2732 5V 450ns 6.49 
2764 5V 450ns Call 
MC 68764 (5V 450ns) Call 

(24 pin) 
DYNAMIC RAMS 

TMS 4027 250ns 2.00 
MK 4108 200ns 1.75 
MM 5298 250ns 1.75 
4116-1 150ns 1.75 
4116-2 200ns 1.25 
4116-3 250ns 1.15 
2118 5V 15Ons Call 
MK 4816 5V 300ns Call 
4164-200 5V 200ns Cali 
4164-150 5V 15Ons Cali 

STATIC RAMS 

2101 
2102-1 
2102L-2 
2111 
2112 
2114 
2114 L-3 
2114 L-2 
2147 
TMS 4044-4 
TMS 4044-3 
TMS 4044-2 
MK 4118 
TMM 2016 
TMM2016 
TMM 2016 
HM6116-4 
HM6116-3 
HM6116-2 
Z-6132 

LP = 

RESISTORS 
1/4 WATT 5% CARBON FILM 
ALL STANDARD VALUES 

FROM 1 OHM TO 10 MEG OHM 
50 PCS. SAME VALUE .0200 

100 PCS. SAME VALUE .0150 
1000 PCS. SAME VALUE .0125 

We Will Beat 

Any Competitors' 
Prices! 

450ns 
450ns 
250ns LP 
450ns 
450ns 
450ns 
300ns LP 
200ns LP 
55ns 

450ns 
300ns 
200ns 
250ns 
200ns 
150ns 
100ns 
200ns 
150ns 
120ns 
300ns 

Low Power 

1.85 
.79 

1.55 
2.49 
2.69 
1.75 
1.85 
1.95 
8.95 
3.20 
3.50 
3.95 
9.75 
5.49 
6.49 
7.49 
Cali 
Call 
Can 
Cali 

6500 
I MHZ 

6504 6.90 
6505 7.65 
6507 9.90 
6520 4.35 
6522 7.95 
6532 9.95 
6545 19.95 
6551 11.75 

2 MHZ 
6502A 9.45 
6522A 10.95 
6532A 11.95 
6545A 27.95 
6551A 11.95 

3 MHZ 
6502B 11.95 

74LS00 SERIES UARTS 
74LS00 
74L501 
74 LS02 
74 L503 
74 LSO4 
74LS05 
74LS08 

.24 

.24 

.24 

.24 

.24 

.24 

.24 

74LS123 
74L5124 
74L5125 
74 LS 126 
74 LS 132 
74LS13ri 
74L5137 

.95 
2.90 

.95 

.79 
.75 
.49 
.95 

74LS253 
74L5257 
74LS258 
74 L5259 
74LS260 
74L5266 
74L5273 

80 
.80 
.80 

2.80 
.60 
.49 

1.60 

AY5 1014 
AY5 1013 
AV5 2376 
TR 1602 
1M 6402 
1M 6403 

5.85 
3.90 

10.95 
3.90 
7.85 
8.85 

74LS10 
74LS11 

.24 

.30 
74L5138 
74L5139 

.75 

.75 
74L5275 
74LS279 

3.25 
.49 LEDS 

74 LS 12 
74LS13 

.30 74 L5145 
74L5147 

1.10 
2.20 

74 L5280 
74L5283 

1.95 
.95 Jumbo Red 10 /1.00 

74 L514 
.40 

74 L5148 1.20 74 L5290 1.20 Jumbo Green 6/1.00 
74L515 

.89 

.30 74LS151 .75 74L5293 1.79 Jumbo Yellow 6/1.00 
74 L520 .24 74 LS 153 .75 74LS295 .99 
74LS21 
74 LS22 

.30 

.24 
74LS154 
74LS155 

1.75 
.89 

74LS298 
74 L5324 

.99 
1.75 DIP SWITCHES 

74 L526 .30 74L5156 .89 74LS352 1.49 4 Position .85 
74LS27 .24 74L5157 .75 74LS353 1.49 5 Position .90 
74 L528 .30 74 LS 158 .75 74LS363 1.49 6 Position .90 
74 L530 .24 74 LS 160 .95 74LS364 1.95 7 Position .90 
74L532 .36 74L5161 .95 74L5365 .89 8 Postion .95 
74L533 
74LS37 

.55 

.55 
74LS162 
74LS163 

.95 

.95 
74L5366 
74LS367 

.89 

.69 EXAR 74LS38 
74L540 

.35 74L5164 
74LS165 

.95 74LS368 
74L5373 

.69 
XR 2206 3.75 

74LS42 
.30 

74LS166 
.95 

1.95 74LS374 
.99 

1.69 XR 2207 3.75 
74L547 

.49 
74LS168 1.69 74L5377 1.40 X R 2208 3.90 

74LS48 
.75 

74LS169 1.69 74L5378 1.15 XR 2211 5.25 
74 L549 

.75 

.75 74 LS 170 1.69 74 LS3 79 1.35 XR 2240 3.25 
74L551 
74LS54 

.30 

.35 
74L5173 
74LS174 

.75 

.89 
74L5385 
74L5386 

1.89 
.59 RCA 

74L555 .35 74LS175 .89 74L5390 1.79 CA 3010 .95 
74LS63 1.20 74LS181 1.99 74LS393 1.79 CA 3013 1.99 
74LS73 .39 74LS189 9.50 74L5395 1.59 CA 3023 2.75 
74L574 .44 74LS190 .89 74LS399 1.59 CA 3035 2.49 
74LS75 .49 74LS191 .89 74L5424 2.89 CA 3039 1.25 
74 L576 .39 74 L5192 .89 74 LS44 7 .75 CA 3046 1.25 
74LS78 .49 74LS193 .89 74LS490 1.89 CA 3053 1.45 
/4L583 .75 74LS194 .89 74LS668 1.65 CA 3059 2.90 
/4LS85 .95 74LS195 .89 74LS669 1.85 CA 3060 2.90 
74L586 .39 74L5196 .79 74LS670 2.10 CA 3065 1.75 
74LS90 .65 74LS197 .79 74LS674 9.50 CA 3080 1.10 
74LS91 .79 74L5221 1.10 74LS682 2.99 CA 3081 1.65 
74LS92 .65 74LS240 .95 74LS683 2.39 CA 3082 1.65 
74L593 .59 74LS241 .95 74LS684 2.39 CA 3083 1.65 
74L595 .79 74LS242 1.79 74L5685 2.39 CA 3086 .80 
74LS96 74LS243 1.79 74LS688 2.39 CA 3089 2.90 
74L5107 

.79 

.39 74LS244 .95 74LS689 2.39 CA 3130 1.25 
74 L5109 .39 74LS245 1.89 CA 3140 1.15 
74 LS1 12 74 LS24 7 .79 81 LS95 1.65 CA 3146 1.75 
74 LS 1 13 

.39 
74 LS24 8 1.20 81 LS96 1.65 CA 3160 1.15 

74L5114 
.39 
.49 74LS249 .89 81 LS97 1.65 CA 3401 .59 

74LS122 .45 74 L5251 1.25 81 LS98 1.65 CA 3600 3.45 

CMOS 
4000 .25 4086 .90 74C89 
4001 .30 4093 .90 74C90 
4002 .30 4098 2.49 74C93 
4006 .90 4099 1.90 74C95 
4007 .25 4502 .90 74C107 
4008 .90 1503 .60 74C150 
4009 .45 .508 1.90 74C151 
4010 .45 4510 .90 74C154 
4011 .30 4511 .90 74C157 
4012 .30 4512 .90 74C160 
4013 .45 4514 1.20 74C161 
4014 .90 4515 2.20 74C162 
4015 .90 4516 1.50 74C163 
4016 45 4518 1.20 74C164 
4017 1.15 4519 1.20 74C165 
4018 .90 4520 1.20 74C173 
4019 .45 4522 1.20 74C174 
4020 .90 4526 1.20 74C175 
4021 .90 4527 1.90 74C192 
4022 1.10 4528 1.20 74C193 
4023 .35 4531 .90 74C195 
4024 .75 4532 1.90 74C200 
4025 .35 4538 1.90 74C221 
4026 1.60 4539 1.90 74C373 
4027 .60 4543 2.70 74C374 
4028 .75 4555 .90 74C901 
4029 .90 4556 .90 74C902 
4030 .45 4581 1.90 74C903 
4034 2.90 4582 1.90 74C905 
4035 .85 4584 .90 74C906 
4040 .90 4585 .90 74C907 
4041 1.20 74C908 
4042 .75 80007 .90 74C909 
4043 .75 80C95 .90 74C910 
4044 .75 80C96 .90 74C911 
4046 .90 80C97 .90 74C912 
4047 .90 80C98 1.15 74C914 
4049 .50 74C915 
4050 .50 74C00 .35 74C918 
4051 .90 74CO2 .35 74C920 
4053 .90 74C04 .35 74C921 
4060 1.39 74C08 .35 74C922 
4066 .75 74C10 .35 74C923 
4068 .39 74C14 1.50 74C925 
4069 .30 74C20 .35 74C926 
4070 .35 74C30 .35 74C927 
4071 .30 74C32 .50 74C928 
4072 .30 74C42 1.75 74C929 
4073 30 74C48 1.20 74C930 
4075 .30 74C73 .65 
4076 .90 74C74 .85 14409 
4078 .30 74C76 .80 14410 
4081 .30 74C83 1.95 14411 
4082 .30 74C85 1.95 14412 
4085 90 74C86 .95 14419 

4.50 
1.75 
1.75 
1.75 
1.00 
5.75 
2.25 
3.25 
1.75 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.25 
2.25 
2.25 
2.25 
2.25 
5.75 
2.25 
2.75 
2.75 
.80 
.85 
.85 

10.95 
.95 

1.00 
2.00 
2.75 
9.95 

10.00 
10.00 

1.95 
2.00 
2.75 

17.95 
15.95 
5.59 
5.95 
6.75 
7.95 
7.95 
7.95 

19.95 
19.95 

12.90 
12.90 
11.90 
12.90 
4.90 

DoKau Computer Products, Inc. 

03250 Keiler Street, #9 
Santa Clara, CA 95050 

1800) 538 -8800 
Calif Residents Local Phone 

16001 848 8008 408) 988 0697 

STORE HOURS. 
MON -FRI B 30 A. M. -6 00 P. M. 

SAT 10.00 A.M. -3 00 P.M. 

master charge 

TERMS Fur shipping include $2 00 for UPS 

Ground $3 00 for UPS Blue L abel Air $10 130 

minimum order Bay Area residents add 6%%, Sales 

Tax California residents add 6. Sales Tax Vie 

reserve the right to limit quantities and subst .rte 
manufacturer Prices subject to change without 
notice. Send SASE for complete Irst 

510 BYTE February 1983 
Circle 152 on inquiry card. 
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APPLE* II USERS 
DISK DRIVE! 

279.°° 
Includes metal cabinet 
Color matches Apple 
35 Tracks /single side 
Includes cable 
Use with Apple II Controller 

WITH CONTROLLER CARD - 359.95 
UPGRADE 

4116 - 200 ns 

8 /10.00 
2.5 MHZ 

Z80-CPU 
Z80-PIO 
Z80-CTC 
Z80-DMA 
Z80-DART 
Z80-S10/0 
Z80-SIO/1 
Z80-510/2 
Z80-510/9 

4.0 MHZ 
Z80A-CPU 
Z80A-PIO 
Z80A-CTC 

3.75 
4.95 
4.95 

16.95 
14.95 
17.95 
1/.95 
17.95 
16.95 

4.95 
4.95 
6.95 

Z80 
Z80A-DMA 
Z80A-DART 
Z80A-510/0 
Z80A-S10/1 
Z80A-510/2 
Z80A-510/9 

SERIES Z80B-CPU 
MHZ 

Z80B-PIO 
Z80B-CTC 

ZILOG 
Z6132 
Z8671 

25.95 
17.95 
21.95 
21.95 
21.95 
18.95 

16.95 
14.95 
14.95 

Call 
Call 

CLOCK 
CIRCUITS 

MM 5314 4.90 
MM 5369 3.90 
MM 5375 4.90 
MM 58167 8.90 
MM 58174 10.95 

MSM 5832 6.90 

9000 SERIES 
316 .95 
334 2.39 
368 3.69 
401 8.95 
501 .69 
502 1.39 
6502 1.79 

805T 
808T 
812T 
815T 
824T 
805K 
812K 
815K 
824K 

Computer 
Products, 

Inc. VISIT OUR RETAIL STORE 
AND RECEIVE A 5 DISCOUNT' 

3250 KELLER STREET, *9 SANTA CLARA, CA 95050 

Diskettes 
51 4 

ATHANA 
SS SD SOFT. 

ATHANA 
SS DD SOFT 

ATHANA 
DS DD SOFT 

23.95 

24.95 

31.95 

BULK 
SS DD SOFT 

$ 1.85 ea. 

R LL FR E 

(800) 538 -8800 
(800) 848 -8008 

(CALIFORNIA RESIDENTS) 
ALL MERCHANDISE IS 100% GUARANTEED 

MISC. 
11 C 90 
3242 
MC 3470 
MC 3480 
ULN 2003 
CA 3146 
2513-001 up 
2513-002 low 

12.95 
6.95 
7.95 
8.95 
5.95 
1.75 
9.69 
9.69 

VOLTAGE REGULATORS 
.75 7908T .85 
.75 7912T .85 

791ST .85 
7924T .95 
7905K 1.39 
7912K 1.39 
7915K 1.39 
7924K 1.39 

T = TO -220 
K =TO -3 

.75 

.75 

.85 
1.29 
1.29 
1.29 
1.29 

905T .85 

32.768 KHZ 
10 MHZ 
1.8432 
2.0 
2.097152 
2.45 76 
3.2768 
3.579545 
4.0 
5.0 
5.0688 

CRYSTALS 
1.90 5.185 3.90 
4.50 5.7143 3.90 
4.50 6.5536 3.90 
3.90 8.0 3.00 
3.90 10.0 3.00 
3.90 14.31818 3.90 
3.90 18.0 3.00 
3.00 18.432 3.00 
3.00 20.0 3.00 
3.00 22.1184 3.00 
3.90 32.0 3.90 

CONNECTORS 
RS232 Male 
RS232 Female 
RS232 Female Right Angle 
RS232 Hood 
30 pin Edge 
44 pin Edge 
50 pin Edge 
86 pin Edge 
100 pin ST 
100 pin W/W 

3.00 
3.50 
4.95 
1.20 
2.49 
2.49 
2.69 
3.90 
3.90 
4.90 

8000 

8035 6.95 8239 4.75 
8039 7.59 8243 4.75 
8080A 3.90 8250 14.90 
8085A 7.95 8251 4.50 
8088 34.95 8253 8.75 
8155 7.75 8253 -5 9.75 
8156 8.75 8255 4.50 
8185 29.00 8255 -5 5.20 
8741 39.00 8257 8.50 
8748 14.95 8259 6.85 
8755 29.95 8272 39.00 
8202 27.95 8275 29.00 
8205 3.45 8279 9.25 
8212 1.80 8279 -5 9.95 
8214 3.75 8282 6.50 
8216 1.75 8283 6.50 
8224 2.45 8284 5.50 
8226 1.80 8286 6.50 
8228 4.50 8287 6.50 
8237 19.00 8288 25.00 
8238 4.75 8289 49.00 

LINEAR 

LM301 .32 
LM308 .75 
LM309K 1.25 
LM311 .64 
LM317T 1.65 
LM317K 1.70 
LM318 1.49 
LM323K 3.75 
LM324 .59 
LM337K 3.90 
LM339 .79 
LM377 2.25 
LM380 1.25 
LM386 1.00 
LM555 .38 
LM556 .65 
LM565 .95 
LM566 1.45 
LM567 .99 
LM 723 .49 
LM733 .95 

LM /41 .29 
LM /47 .75 
LM/48 .49 
LM1310 2.45 
MC1330 1.69 
MC1350 1.25 
MCI358 1.69 
LM1414 1.49 
LM1458 .55 
LM1488 .95 
LM1489 .95 
LM1800 2.45 
LM1889 2.45 
LM3900 .59 
LM3909 .95 
LM3914 3.70 
LM3915 3.70 
LM3916 3.70 
75451 .35 
75452 .35 
75453 .35 

Disc 
Controllers 

1771 
1791 
1793 
1795 
1797 
1691 
UPD 765 

16.00 
27.95 
29.95 
49.95 
49.95 
17.95 
34.95 

I C Sockets 
8 PIN 

14 PIN 
16 PIN 
18 PIN 
20 PIN 
22 PIN 
24 PIN 
28 PIN 
40 PIN 

ST W/W 
.10 .49 
.12 .50 
.15 .57 
.20 .85 
.25 .99 
.25 1.30 
.25 1.40 
.35 1.50 
.40 1.80 

ST - Soldertail 
W/W = Wirewrap 

6800 
1 MHz 

6800 4.75 
6802 8.65 
6808 8.45 
6809 11.95 
6809 E 17.95 
6810 2.90 
6820 3.50 
6821 3.50 
6828 14.90 
6840 7.95 
6843 32.95 
6844 32.95 
6845 16.90 
6847 11.95 
6850 3.20 
6852 3.50 
6860 10.90 
6862 11.90 
6875 6.90 
6880 1.80 
6883 22.95 

2 MHz 
68600 10.00 
68802 21.95 
68B09 28.95 
68B09 E 29.90 
68810 7.90 
68821 12.00 
68B45 34.00 
68B50 12.00 

8 MHz 
68000 95.95 

Power Supplies 
MOUNTED ON PC BOARD 

MANUFACTURED BY CONVER 
+5 VOLT 4 AMP 

±12 VOLT 1 AMP 

34.95 
DoKau Computer Products, Inc. 

473250 Keller Street, #9 
Santa Clara, CA 95050 

(800) 538 -8800 
alit. Residents Local Phone 

:00) 8488008 (408) 988 -0697 

STORE HOURS: 
MON -FRI 8:30 A.M. -8:00 P.M. 

SAT 10:00 A.M. -3:00 P.M. 

master charge harge .. 

TERMS For shipping include $2 00 for UPS 
Ground. $3.00 for UPS Blue Label Air $10.00 
minimum order. Bay Area residents add 6',/,% Sales 
Tax. California residents add 6% Sales Tax. We 
reserve the right to limit quantities and substitute 
manufacturer. Prices subject to change without 
notice. Send SASE for complete list. 
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ADVANCED 
COMPUTER 

PRODUCT MICROPR« 

16K ApplerM Ramcard 
LIST 195 

ACP 

$5995 
Full 1 year warranty 

Top quality - gold fingers 
Expand Apple 1148K to 64K 

Compatible with Z -80 Softcard" 
Allows system to run with CP /M ", PASCAL 
DOS 3.3, CORAL, Visicalc, etc. 

Supplied with extra 16K RAM & has (2) LEDs 

32K STATIC RAM 

OM 
2 or4 MHz 

Expandable 
Uses 

21141's 

18K 4 MHz Kit 5159.95 
1 &9 4 MHz AST s 129.95 217.95 
32K 4 MHz Kit 
32K 4 MHz A6T 33900 
BARE BOARD 3995 
Bus Bd w /all pans leas mom. 99.95 

BARE BOARDS 
5-100 Sourd Board 
80804 CPU 
32K Static RAM (2114) 
81( EPROM (2708) 
2708/2716 EPROM 
ACP Proto Board 
Vector 8800 Proto 
Vector 8803 11 slot MB 
ACP Extender won connector 
13 Slot Mother Board (WMCI 
9 Slot Mother Board (WMC) 
8 Slot Mother Bd (Expandable) 
Floppy PCB (a' SHUGART) 
5100(4y5- 3B10)Sound Board 
Apple Sound Board 

$34.96 
3496 
34.95 
2496 
34.95 
2296 
2220 
29.95 
1896 
3296 
2996 
34 95 
3996 
34 95 
24 95 

64K CMOS RAM 
S100 (200nS) 

Uses 2716's 
$29900 or 6116's 

Assembled 6 Tested $399.00 

41( MV,7 1 LIV RAMS 

S 

290 
201.000 peon in 

stock - priced to move. 
e a as MK4027 except 1 mS 

refresh MK4015 4101 RAM. 

UV "EPROM" 
fiihERASER 

Model 
UVs-11E 
$79.95 

Holds 4 EPROM's 
ata time 

Model S -52T $325.00 

STEPPER MOTOR 

ACP 
PRICE 

$^95 
a. 

Operates by applying 
12VDC In one direc- 
tion and then revers- 
ing polarity (or sciusre 
wave). Uses 12VDC, 
Clock Wise Rotation, 
Rated 3 RPM at 4 
P.P.S. with a 5 degree 
stepping angle. 

10 for $39.95 

16K Memory 
Expansion Kits 
for Apple /TRS -80 

B pcs 4116 16K 

230 /250nS $ 1 2.95 specify computer 
CALL FOR VOLUME PRICING 

4K STATIC RAM 
ELL -OFF 
oto10/$9.90 

Same as TMS4044 
but designed spec6uly 

r Z-80 based systems. This 
is e tull-epec 41(x1 RAM. 450nS. 
Order P/N Zi1/2g61044 while silppylaela. 

"Dr" SUB CONNECTORS 

Unreal price 0037 
male. female 
Gold PC m 0un1 wnlh 

mounting holes 
Mfg AMP 

Specify 25 or 37 pins. 

BD, $2.50 0825 $1.95 

Astec RF Modulator 
for 

COLOR 

B/W 
P/N 1082 Channel 3 cr 4 S6 -95 

Zllog 
Z8 CPU 
with 
TINY 
BASIC 
Debug prog. $49.95 
Plus 6132 companion 

quasi -static RAM 29.95 

Stepper Motor 
NE.N USED IN 

DATA 
0VPRODUCTS 

PRINTER 
$1 9.95 . 

1200 BAUD MODEM IC 
Features: 

I 200 Baud 
40 Ptn 
Svolti Only 

SL1200 $129.00 

CONNECTORS 

DB25P (RS232) 
DB255 Female 
Hood 
Set with Hood. 541 
22/44 S/T. KIM 
43/86 S/T. MOT 
50 /100 S -100 Connector W/W 
50/100 S -100 Connector S/T 

$325 
3.75 
1.25 
7.50 
296 
8.50 
4.95 
3 95 

:HOC' S9yW 1 S14yS 6902P 1495 
L1882 D43 00 2901 9.90 8036 1495 
2210 995 29014 1496 6039 12 95 
760A 11 95 9900.1E 49.95 907394 34 95 
F-0 138601 1695 8502 996 9756 4995 
2550 1695 65020 18.96 679e 4996 
I902 9 75 .481 W 2995 MOO 09 30.00 
80004 75 6900 11 75 8086 46195 
no 14 95 139006 19 96 88000 129 95 

RAMS 
6118 /2016 57.95 2147 55.99 
6264-64K 505 411 599 
4116 -2 1.99 414 4.69 
4116-2 8/12.95 1101 99 
2101 3.99 1103 99 
2102 79 4027 4 69 
21L02'2 1.49 4044 3.99 
21102-4 1.29 4050 4.89 
2111 3.49 4080 4.69 
2112 3 49 4096 3.99 
2114 1.99 4115 1.49 
2114E -2 3.25 4200 7.95 
2114E-4 229 4402 1 99 
2125 6.89 5280 4.80 

8155 59.95 
8156 9.95 
8202 29.95 
8205 2 89 
8212 2.75 
8214 4.95 
8218 2.75 
8224 2.95 
8226 2.95 
8228 3.95 
8243 9 50 
8250 14 95 
8251 8 50 
8253 11 95 
8255 4 50 
8257 9.50 

,1]- Fg:C1Me 

SUPPORT 
8259 58.95 
8275 19.95 
5279 950 
8810 4.75 
6820 8.50 
8821 8.50 
8828 10.50 
6834 18.95 
6845 22.95 
8847 27.95 
6550 525 
6852 525 
6880 10 95 
6862 10.95 
8875 595 
6880 2.49 

5290 51 99 
5298 149 
6508 450 
8518 6.79 
6581 3.79 
6804 3.99 
6605 799 
9130 8.99 
9140 898 
93415 6.99 
93,625 6.99 

88047 S22.95 
68488 19.95 
48505 22.95 
8520 6.95 
8522 995 
6530 -X 2495 
6532 17.96 
6551 19.95 
Z80-P10 8.50 
Z804-PIO 9.50 
Z80 -CTC 8.50 
ZBOA-CTC 9.50 
Z80 -DMA 19.95 
Z804-DMA 27.95 
080-SIG 24.96 
Z604.510 29.95 

MOS PROMS 
2764 L8KxS1 TS 
2732141x91TS 
2716/2516;5V 

(2KA8) TS 
71482716. 5V. 12V 
2758,5V.1450581 

$89.96 
12.96 

7.96 
17.96 
3.50 

27061460151 55.75 
270611360.51 5.2S 
17024 5 75 
Ne.1520340 1450 
kA62040 996 

HI-TECH 
2513-00115M1Mpw 8950 

2513-005155 Lew 1095 

2513-A0M315VtLow 14 95 

11C066710 156 11911412 95 

MCM66740 Main Syem 1395 

MCMM750ApMCaere 1345 

1771-01 6 6 M1/e9Py 2495 
1711 WY Ftppy 2995 
1791-01 Stil Ft9py 
1791-02 StO Fop, 
1793 00. OS Feppy 
1797 0o. ps f Iwy 
1691 DOM Swum 
2143 Galt Gone 
8700 e Ml awry 
8791 10 at Bwy 
e703 1 NOS 
949088 M frw Cr. 
8750 3. OW Bc0 

1499189 MI 

140111.119 MI 

01001 0 MA 

M 95 

44 95 

44 95 

54 95 

1695 
la 95 

1350 

2200 
1350 

725 

1395 

3 95 

5 95 

5 95 

DACIA $995 
090100 995 
803$ Flotten Ganarwp 4 50 

41G1024 V00 295 
L566 KO 1 95 

x92206 Fetton Gtlab 5 25 

711502015V.125 ;95 
Ar5t0t315V.1201 95 

BV5t0t4U161215-14V1 895 

A1310154/1863 (55 195 
iM4402 795 
1114403 895 
2350 U501 

16716441.4 
MC14411 

4702 

MI 941 

C0M5016 
NM250 

A15-2376 

4153500 
MY5740AAC 

SOCKETS 

995 
24 95 

1195 
1495 

995 
1695 
1595 
13 75 

1315 
895 

lifipLOW PROFIIl 
SOCKETS (nil) 

8 On LP 
14 pin LP 
18 pin LP 
18 pin LP 
20 pin LP 
22 pMl LP 
24 pin LP 
28 pin LP 
40 pin LP 

1.24 25.49 50100 

.16 
20 
22 
.29 
34 
29 
38 
45 
60 

15 .14 
19 .18 

.21 .20 
28 27 
.32 .30 
.27 24 
37 as 
.44 .43 
59 .58 

31 WIREWRAP 
SOCKETS (GOLD) 

1 
-26 2549 50100 

8 pin WW 55 54 49 
10 pm WW (Tin) 85 83 5e 
14 pin WW 75 73 87 
16 pin WW e0 77 70 
18 pin WW 95 90 81 
20 pin WW 1 15 1.0B 99 
22 pin WW 1 45 1 35 1.23 
24 pin WW 135 1.26 114 
28 pin W W 180 153 1.38 
40 pin WvV 2.20 2.09 1.89 

78F405K $5.95 
7806 1 49 
7814.G. 1 49 
LM106AH 2.95 
LM30011 99 
LM301CN as 
LM304H 1.9B 
LM305H 1.89 
LM308H 3.25 
LM307CN 29 
LM308CN .98 
LM309K 1.49 
LM310CN 1.25 
LM311D/CN .89 
LM312H 1.75 
LM317T 1.70 
LN4318CN 1.49 
LM319N/H 1.25 
LM320K-xX 1.35 
LM320T-XX 139 
LM321140X4 1.25 
LM323K 4.196 

LM324N .96 
561337K 5.96 
LM338K 8.95 
LM339rd .135 

LA4340K-XX 1.75 
L66340T-XX 125 
LM34011-XX 125 
1.1434411 195 
LM308N 120 
LM360K 580 
LM358CN as 
LM360N 1.49 
LM372N 1.96 
LM376N 375 
LM377N 2.75 
LM380CWN 1.25 
LM381N 1.79 
LM383T 196 
LM386N 125 
LM387N 140 
LM390N 195 
NE531V/T 3.75 
NE555V .39 
NE556N .98 
NE5811 19.95 
NE586N/H 1.25 
NE58841/V 1.75 
NE587V/H 150 
NE592N 2.75 
1..M702H 1.99 
LM709N/H .29 
LM71014/14 .75 
LM711N/H 19 
LM715N 195 
LM723N/H 85 
LM733N/H .98 
LM739N 1.15 
LM741CNM .33 
LM741CN-14 .19 
LM747N/H .75 
LM748N/H .39 
LM760CN 295 
LM1310N 1.90 
MC1330 1.95 
MC1360 1 95 
MC1358 1.75 

74500 s 39 
74502 .43 
74503 45 
74504 52 
74505 52 
74508 49 
74509 .48 
74510 42 
74511 .42 
74515 42 
74520 42 
74522 42 
74530 42 
74532 .49 
74538 1.19 
74540 40 
74551 42 
74584 48 
74586 46 
74574 99 
74388 72 
745112 72 
745113 72 
745114 72 

LM1414N $1.90 
LM1456CN/N 49 
MC1488N .8B 
MC1489N .99 

LM1498N .89 
LM1558N 1.50 
L61182061 .95 
LM1850N .95 
LNI 889N 
LM2111N 
LM2900N 
LM2801 N 
LA12917N 
CA3013T 
CA3018T 
CA3021T 
CA3023T 
CA3035T 
C43n99T 
CA3D48N 
LM3053N 
CA3059N 
CA3060N 
CA3062N 
LM3065N 
CA3080T 
CA308IN 
CA3082N 
CA3083N 
CA3086N 
CA3089N 2.99 
CA3006N 3.49 
CA3097N 1.99 
CA3130T 1.30 
CA3140T 1.19 
CA3148N 2.49 
CA3160T 1.19 
CA3190N 1.95 
CA3410N 59 
MC3423N 1.49 
MC3460N 195 
SG3524N 395 
CA3600N 139 
LM3900N 59 
LM3905N 1.19 
LM3909N 98 
LM3914N 3.75 
4.143915N 195 
1.143918N 175 
RC413114 2.95 
RC4138N 1.10 
RC4151N 3.70 
RC4194T1( 4.95 
RC41951K 5.40 
ULN2001 1.25 
L1LN2003 1.50 
SN75450N .59 
SN75451N 35 
SN75452N 49 
SN75453N 49 
5N754549 49 
SN75491N 89 
514754929 89 
5N75493N 89 
SN754945 89 
T1494CN 4 20 
TL498CP 1.65 

3.10 
1.75 

B9 
2.50 
2.95 
2.19 
1190 
3.48 
2.99 
275 
129 
1.29 
1.49 
3.19 
3.19 
495 
1.49 
1.29 
1.89 
1.89 
1.56 
80 

74S00 
745124 
745133 
745134 
745135 
745138 
745138 
745139 
745140 
745151 
74$153 
745157 
745158 
745180 
745174 
745175 
745188 
745194 
745196 
745196 
745240 
745241 
745242 
745243 

3.89 
54 
66 

115 
1 89 
129 
129 

73 
129 
1.29 
129 
129 
279 
1.49 
1.49 
2.89 
1.89 
189 
189 
2.75 
2.75 
290 
2.99 

745244 $2.99 
745251 1.35 
745253 135 
745257 129 
745258 1.29 
745260 75 
745280 279 
745287 299 
745288 255 
745373 3.10 
745374 3.10 
745387 275 
745471 716 
745472 7.95 
745473 796 
745474 996 
745475 9.95 
745570 515 
745571 5.75 
745572 8.95 
745573 8.95 
745940 290 
745941 290 

DIP 
SWITCHES 

2 Position 
4 Postdon 
5 Position 
8 Position 

5 99 
119 
1 29 
1.35 

7 Position 
8 Position 
9 Position 

10 PositlOn 

51.39 
1.49 

1 85 
1.89 

MUFFIN® FAN 
The dependable. low 
cost, largest selling fan 
for commercial cooling 
applications. 

105c1m free ad delivery 
4.68" 69 x 150 deep 
Weight 17 oz 

SPECIAL PURCHASE 

NE $9.50$$. 

PARALLEL ALPHA NUMERIC 
PRINTER 

19 Column Pnnter prints 16 numerical columns plus 3 
columns which have math, alpha and other n1901010ó. 

Each wheel has 12 positions with position 12 blank 
Position 11 on numerical columns have decimal point or e. Utilizes 2.75" 
wide adding machine tape and a dual color ink ribbon Input data parallel 
with four Mt BCD comparator circuit (schematic provided). Print rate. 3 lines 
per second. Operating voltage 22 -28VDC with typical cycle time of 

34omS. Size 6 /o W x 355 -H x Sea "Dp New. $9.95 ea. 3/527 
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SUPER IC CLOSEOUT SPECIALS 
LA.N2003 2/51.99 2146121 3/51 00 80304 CPU 2.95 
74156188 3/1.99 5162862 3.95 210295854 .75 
741_5377 2/1.99 745287 1.95 4060 RAM 1.49 
74L5241 2/1.99 2758 EPROM 2.95 87(300 CPU 14.95 
8259 8.95 74173/8710 5/1.99 745387 1.98 

6581 RAM 2.95 Z80A CPU 4.95 2708 EPROM 8/2995 
LM733CN 3/199 8522 6.95 741.593 3/1.00 
MC1414 3/199 8502 CPU 5.95 2114 8/14.50 
- CP /M trademark of DI tat Research. Apple trademark of Apple Computer 

5027 CRT 59.95 
11C24 6.95 
969423 2.89 
MM5320 5.99 
9131 RAM 1.99 
EMM4402 1.99 
1103 RAM 3/1.50 
$7008/0 2/16.95 

7400 $ .19 
7401 22 
7402 .22 
7403 .22 
7404 .22 
7406 .23 
7408 35 
7407 .35 
7408 
7409 
7410 
7411 
7412 29 
7413 39 
7414 .59 
7416 29 
7417 29 

28 
.23 
.22 
29 

7420 .22 
7421 .35 
7422 .29 
7423 .29 
7425 29 
7426 29 
7427 25 
7429 45 
7430 23 
7432 29 
7437 25 
7438 29 
7439 29 
7440 .19 
7441 .79 
7442 .57 
7443 .95 
7444 .95 
7445 .79 
7446 79 
7447 65 
7448 .79 
7450 .19 
7451 .19 
7463 .19 
7454 .19 
7459 .25 
7480 .23 
7470 .29 
7472 .29 
7473 .34 
7474 34 

7475 s 38 
7476 34 
7479 4.80 
7480 49 
7482 95 
7483 55 
7485 65 
7486 35 
7489 1 75 
7490 39 
7491 57 
7482 45 
7483 45 
7494 89 
7485 65 
7498 89 
7497 2.90 
74100 2.90 
74107 .32 
74109 37 
74116 1 95 
74121 29 
74122 39 
74123 59 
74125 39 
74128 44 

74181 5 .88 
74182 .89 
74183 87 
74184 .87 
74165 87 
74168 1.20 
74187 1.96 
74170 1.89 
74172 4.75 
74173 .79 
74174 .89 
74175 .85 
74178 .75 
74177 .75 
74179 1.34 
74180 .75 
74181 1.75 
74182 .75 
74184. 2.25 
74185 2.25 
74188 9.96 
74188 3.90 
74190 1.16 
74191 1 15 
74192 85 
74193 85 

74128 69 74194 85 
74132 .89 74195 .88 
74136 .75 74196 85 
74139 95 74197 85 
74141 79 74198 1.39 
74142 295 74199 1 39 
74143 2.95 74221 1.19 
74144 295 74251 .96 
74145 52 74273 1.06 
74147 1.95 74278 1.89 
74148 1.20 74279 .75 
74150 1.09 74283 1.40 
74151 67 74284 3.80 
74152 67 74285 3.90 
74153 .87 74290 1.25 
74154 1.19 74298 .95 
74155 .78 74385 .88 
74158 .78 74388 .68 
74157 .89 74387 88 
74158 165 74388 88 
74159 2 49 74390 1.45 
74180 88 74393 1.90 

74490 1 90 

74LS00 
7415005 26 
741501 28 
74/502 28 
741503 28 
741504 35 
741506 28 
741$08 28 
744.506 36 
74L510 .28 
741511 39 
744812 33 
74L513 47 
741.514 96 
74L515 33 
741520 26 
74/521 .33 
741522 33 
744626 33 
741527 33 
741528 33 
741630 26 
741.532 .33 
74/533 .55 
741.537 45 
741.538 38 
74/540 .28 
74/542 79 
741547 79 
74LS48 96 
741551 26 
741554 29 
741.566 29 
741573 45 
741574 42 
741575 59 
741578 45 
741.578 45 
74L5834 .79 
74L586 1.19 
74.586 45 
741.580 57 
741592 75 
74LSO3 75 
741.596 88 
741.596 .98 
7415107 45 
7415109 46 
7415112 43 

4000 5 .35 
4001 35 
4002 35 
4008 1 05 
4007 25 
4008 1 39 
4009 45 
4010 45 
4011 35 
4012 25 
4013 45 
4014 1 39 
4015 1.15 
4016 59 
4017 119 
4018 89 
4019 45 
4020 1 10 
4021 I 19 
4022 1 15 
4023 29 
4024 75 
4025 25 
4027 65 
4028 .85 
4029 1.29 
4030 .45 
4031 3.25 
4032 2.15 
4034 3.25 
4035 95 

741.5113 5 43 741524552 20 
7445114 43 7445247 1 10 
7415122 56 7415248 1.10 
744.5123 1.19 741.5249 1.19 
74/5 124 1.35 7415251 1.40 
74L5125 89 741.5253 1.40 
741.5126 52 7445257 85 
7415132 79 7445258 98 
74L5136 49 7415250 295 
74.5138 85 74/5280 65 
7415139 as 741.5281 249 
741_5145 1.25 7415288 59 
74L5148 1.49 7415273 175 
741.5151 79 741.5275 4.40 
7445153 79 747.5279 59 
741.5154 1.70 7415283 19 
741_5155 1.19 74/5200 99 
7415156 99 74/5293 96 
7415157 55 74/5295 10 
741_5158 75 741.5298 19 
7415180 106 7415324 75 
74L5161 1.15 7415347 95 
7415162 1.05 7415348 95 
74LS183 1.05 7415952 19 
744.5184 1 19 74L5363 19 
748.5166 89 741.5383 49 
74/5188 248 7415385 89 
74/5188 1.15 7415388 89 
741_5109 1.15 7 S36 69 
7415170 199 7415388 69 
7415173 89 744.5373 189 
74/5174 89 7415374 1 89 
7415175 .89 7415375 89 
7415 181 220 7415377 1.95 
7445190 1.15 7415385 1.95 
741.5191 1.15 7445388 85 
7445192 98 74/5330 195 
7415193 98 74LS303 1.85 
745194 1.15 7415356 1.70 
7415195 96 7415399 215 
7415198 .89 7415424 2.95 
7415197 89 741_5688 175 
74.5221 1 15 7415870 229 
7415240 1.89 811.595 189 
744_5242 1.89 811596 1.69 
7415243 1.89 811.597 189 
7415244 1 49 811598 t 69 

VOLUME PRICING 
CALL 

TOLL FREE CMOS 
4037 51 95 

1 29 
1 25 

95 

4040 
4041 
4042 
4043 
4044 
4048 
4047 
4048 
4049 
4050 
4051 
4052 
4053 
4055 
4058 
4350 
4060 
4038 
4089 
4070 
4071 
4072 
4073 
4075 
4078 
4077 
4078 
4081 
4082 
4085 

4089 $2 95 
4093 99 
4084 2 95 
4098 2.29 

55 4099 225 
.85 14406 12.95 

1.75 14409 12.95 
1.25 14410 1295 
.99 14412 12.95 
45 14415 895 
.69 14419 495 

1.10 4501 39 
1.10 4502 1 65 
1.10 4503 69 
3.95 4505 8.95 
2.95 4506 75 
9.25 4507 95 
1.39 4508 3.75 
.75 4510 1.19 
35 4511 1.19 
.49 4512 1.39 
35 4515 2.75 
.35 4516 1.45 
15 4518 119 
.36 4520 1.25 

129 4555 4.95 
35 4556 .89 
35 4566 2.25 
35 80C95 1.50 
15 00097 1 25 

1.95 

TOLL FREE Mall Order P 0. Bot 17329 Irvine. CA 92713 

800-854-8230 
TW)l 

Retail: 13108 E Edinger Santa Ana CA 92115 
1714) 558 -8813 

542 W fnmole. San Jose CA 95E1 
(4081 946-7010 

TERMS: MO Cashiers Check Bank tare Personal 
checks eow 2 weeks roe Pr«su,n9 100x610rlwrs 
Loons. and cretin card s waa. AMEX CB add 3i 
sence charge Add 3% sn,q *n9$ handun9 or 3250. 
ehchever Is greater Add 108 for torson orders or 
US Parcel Pool Include TMephone number NOCOOs 
Pr,ces $051001 to sharps wdnoul notice Some .Isms 
augact to ono. sale We reserve the rphl to substdule 
manufacturer Re,o Pores may vary 

Circle 9 on Inquiry card. 
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ADVANCED 
COMPUTER 

PRODUCTS 

VIAL OMPUrFP 

Vision 80 
as reviewed in 

May BYTE pg. 266 ;ate rai This is the widely discussed 
Cadillac 80 column card for the 

Apple II. The Vision 80 responds to more Apple text screen commands than 
any other board. It supports PASCAL, Mlcrosons Z80 Softcard and can be 
used as an intelligent terminal. 
List Price.... $395.00 Special Low Price.... $269.00 
The Vision 80 can also be used in conjunction with the Vision 40 (allows 
enhanced character sets) and the Vision 20 for lower case. 

UNBEATABLE 
MEMORY ADD -ON PRICES! 
VISTA 578K Expandable In 64K Increments 

Inc w /256K populated tttes. only $699 
w /512K populated NpOr P19dge. only 999 
w /576K populated only 1099 

VISTA/SUPERCALC /SUPERCACHE" 
192K with IBM SUPERCALC, Serial, Parallel Clock 459 

MICROSOFT RAMCARD 
64K w /RAMDRIVE (expandable) 399 
256K w /RAMDRIVE 699 

AST MEMORY CARD 
64K EXPANDABLE 299 
256Kw /PARITY 595 

AST "COMBO CARD" 
MEMORY, ASYNCH COMM PARALLEL 

64K SP - 399 
256K SP 749 

INTERFACE CARDS 
AST ADVANCED COMMUNICATIONS 

2 RS232 PORTS 199 
BABY BLUE Z80 CARD 499 

PROTOTYPE CARD 69 
EXTENDER CARD 29 
DISK DRIVES - ADD-IN (Compatible) 239 
EPSON ADD -ON PRINTER 429 
SU PR' MOD V RF MODULATOR 49 
EPSON TO IBM CABLE 49 

EPSON COEX 

OTRONR i 

s p` 
`q930G 

GPS p`- 

OTAONA FaTTqCHE 

NOW AVAILABLE 

FREE 
IBM PC Catalog 

ADealer 

Truly Portable 18 lb, 
Includes. CP /M-. 

Wordstar-plus' easy 80 
Valet & Chalon 

Includes. (2) Double 
Denary, Double Sided thin 
drives, 380K Bytes each 

ACP PRICE $ CALL 

KAYCOMP 
Full 9" Green Screen 
CP /M Based 
Portable Business 
Computer 

Complete w /CP /M 22 M BASIC. Magic Work- 
sheet. Selec Word Processing. and Teach 

ACP Price only $1795 

AATARI 
1111/1111/ ;11111111 l l l 1! I I I IU , I I 

1111111 
MODEL 
800 with 16K 
B03 with 48K 
800 with 32K + 128K 
810 Disk Drive 
825 Printer 
830 Acoustic Modem 
B50 Interface Module 
Atan Visicelc 
Atari PAC-MAN 
Microtek 16K RAM 
Mcrotek 32K RAM 
Amon 128K RAM 
400 with 16K 

LIST 
51080 00 

1280 00 

600.00 
999.00 
199.00 
21995 
200.00 

ACP 
f CALL 
549.00 

CALL 
469.95 
699.95 
159.95 
189.95 
169.00 

CALL 
99 00 75.00 

199.00 149.00 
CALL 

39995 329.95 

51/4' DISK DRIVES 

Apple Il 
Compatible 

Disk Drive 
Totally compatible to Apple Drives. 

Only $269°° 
Controller $99.00 

Just plug in and run. 

Computer Company 

Add 8" Disk Drives 
To Your Apple I I 

Up To 2.4 Megabyte! 
Now "TRIMLINE V1 100" with 

Tandon Thinline DS DD Drives. 
Tendon Dual OS DD $1895.00 
Chime Dual DS DO 1699.00 
Shugart Dual 8018 1295.00 

Vista Quartet 
- Equivalent 

to 
4 

Apple 
Drives 

Tim (»I SSW 9199.00 
SA400 SS00 228.00 
'MI 00-2 DSOD 266.00 
TM100-3 SSDO 266.00 
TM100-4 DSDO 374.00 
5.51 SSW 224.96 
B-52 DSC° 334.96 
8.91 5500 294.00 
B-92 MOO 459.95 

51/4 Cabinets with Power Supply 
Single cabinet w /power supply .. 589.96 
Dual cabinet w/powersupply 94.95 

COEX 80-FT 

MX80 9429.00 
MXBOFT 529.00 
MxtooF.r 725.00 
Apple I/O w /cable 54.95 
Serial I/O w /utile 95.00 
Serial I/O w /2k 8 cable .. 129.00 
Grapl Tu 89.00 
Printer Pal (P801 29.95 
Printer Pal (P100). 39.95 

Cu Itoh 

Best of all, the price . . 

$34900 
Optional COEX Interface Card 
to Apple $39.95 

® 
OKIDATA 

8 DISK DRIVES 
BA801R SSW 9386.00 
BA551R D600 525.00 
TM848-1 5500 369.00 
TM848.2 DSOD 499.00 
DT.B DSOD 499.00 
FDD1008 SSW 199.00 
F130200-8 13500 399.00 
V1000 CasNPnwrSuppy 375.00 
Dual 8" PowerSuppy 699.00 

APPLE System Saver FAN 

Surge Suppressor Fart 
Double Outlet Receptacle s79" 
ñ SANYCI 

STARWRITER F -10 
40 CPS Daisy Wheel 91473 

PRO -WRITER 8510A 
120 CPS Dot Matrix Parallel 599 

DIABLO 630 

120 cps 
Logic 

seeking 
Double 

width a 
condensed _ print Font 

seletion char- 
acter pitch 8 Ile spacmg program cont- 
rollable Bi- directional pnntmg 

82A 120 cps w /tractor 9499.00 
83A 120 cps 13B oceans 740.00 
84A.P 200 opa 138 oat 999.00 
84A-S Seral w2K Buffer 1199.00 
Apple Card 49.95 
Apple Cable 19.95 
Seria Card w2K 129.95 
Graplkcs ROM (82.0/53.0) 75.00 

FCC CLASS 2 APPROVED 
MODEL LIST ACP 
4509 9' Bne S21011169 
5109Cx B"ekeen 220 179 

12' 5/W 250 219 
8012Cx 1a Greer 260 229 
8013 ,3Color 470 422 
8113 13-A08 995 889 

NEW Down a DIM 
20,21r B/W 145 139 
2tt2t2 "Green 189 155 

n-RAt- i6R. -i US/ Computer Products 

SANYO 
EQUIVALENT 

MODEL LIST ACP 
R I 9" Green $199 r'1 59 
R II 12" Green 199 149 
Pi III 12" Orange 249 199 

NEC 8023 TERMINALS 
IDS PAPER TIGER 

Dot Resolution Srap- 
Ncs9 -wire tag 

Lowercase 
decernc1 
Oder1SO 50nal, 

Bi-directional, 
logic seeking 8 

character my es 80-132 col Hures 
dot graph.cs Proportional spacing 

Text Justitcation 
LIST ACP 

Prism 80 5899 9 699 
IOS Paper Tiger 560G 1395 1090 
Prism 132 (color( 1995 1875 

Circle 9 on Inquiry card. 

144 x 180 dots/ Proxxtiansl spec - 
ing Lower case desumders tá9 dot 
matrix 8 char. sixes 5 unto. alphabets 

Greek character set Graphs symbols 
r00 c5aBkdactiwal logo seeking 
AOMstable tractors* Sings-sneer Inchon 

teed vemca 8 horirontal tabling 

NEC 8023 List 5795 ACP $549 

TELEVIDEO 
9100 8599 
920C 789 
925C 749 
950 969 

SOROC 
10 120 9595 
1) 130 595 
10140 999 

TOLL FREE 

800 -854 -8230 
nvx 

910-595 -1565 

only .. . 

$69900 
C1ppla compute 

/. dnalzed Dealer 

ON DISK FOR APPLE 
SAVE UP TO 40% OFF 

ACP 
Visicalc 3.3 9189 
Supercalo 189 
Vial Trend/Vlei Plat 235 
Viet Der 199 
Vis, File 199 
Visi Rot 159 
Desk top Plan eWM 199 
Vial Schedule 219 
Vii Term 79 
Zak 34 
Versa Fenn. 2B7 
dBese II AshlanTate. 430 
Wordstar 365 
Mail Merge 180 
Spell Star 180 
Deta Star 189 
Cab Star 99 
Super Sort 170 
Spelguard ISO 
DB Master (ravel 153 
De Utility 69 
PFS IVIII 85 
Report II /III 65 
Locksmith 40. 74 
Accounting Plus 1195 
Microcouner 229 
Microtelegreph 229 
Magic Window II 00 

(43 HEWLETT 
PACKARD 

CALCULATORS 
HP41C Prog. Scienhflc $189 
HP41CV w/2.2K Memory 256 
HP41 Memory Module 28 
HP41 Quad RAM 83 
HP41 Card Reader. 189 
HP41 Printer 292 
HP41 Optical Wand 99 
HP -IL Interface Loop 119 
HP1 1 C Advanced Scientific 119 
HP12C Financial 129 
HP34C Frog. Scientdic 112 
HP38C Frog. Business 116 

UST ACP 
Apple II Rua w /48K $1530.00 9999.00 
Apple II Rus w /64K 1729.00 1049.00 
Apple II System Specal w /64K 

280 Card Vision 80 2519.00 1499.00 
Apple III w/ 128K 3495.00 2695.00 
Apple Ill w /256K 429500 2995.00 
ProFrle Hard Usk Dnro 349900 2005.00 
Vista Apple III Timecard 195.00 169.00 

"Apple Products Available In -etw Only' 

APPLE HARDWARE 
LIST 

APpe II Oak II w /Ceetrot r $645.03 
Apple II Oak 11 w/o 52500 
Apple Fanny System 2495.00 
Prototype Card 24.00 
IEEE -488 Interlace 450.00 
Extended Warranty- 1 yr 22500 
Super Serial Card 195.00 
Larqua9e Card 196.00 
Graphic Tablet w/10 795.00 

"Awleble In-More Orli 

ACP 
9449.00 

389.00 
CALL 
21.95 

375.00 
199.00 
174.95 
149.95 
696.00 

MORE HARDWARE 
MICROSOFT 

Z80 Softcard 
16K Romtara 
The Premium Package 

SSM 
AlO.II 4 Function Ser®Y 

Parallel 
AO Senal/Parallel 

KEYBOARD COMPANY 
Numeric Keypad 
Apple Il Joystick 
Apple I1 Handcontrollers 

PROMETHEUS 
VERSAbox Spoopeutr 
VERSACerd Four -irrt 
AUTO-DOC diagnostics 

VISTA COMPUTER CO. 
Vision 80 80x24 Card 
Vision 4040 cot 

0x491ce 
Vision 20 Lo use ROM 
5803 8 DS DD 
Ouartet Disk Ornee 
Duet Dak Drive 
Solo Disk Drive 
40 Char Type-ahead 
Wild Card 

VIDE% 
Videoterm E0,24 Card 345.00 
Keyboard Enhancer II 149.00 
Soft Swech 3500 
Function Strip Keys 7500 

PRACTICAL PERIPHERALS 
18K Microotffer 259.00 
32KMcrobuffer 29900 
Snapshot Option 6902 

VOTRAX 
Type d Tee Speech 

SCOTT INSTRUMENTS 
Voice Recog"rn VETS° 

CORVUS 
5 Mb Herd DSk 

10 kE Hard Disk 
20 Mb Hard Dsk 

ORANGE MICRO 
The Grappler VO (Rust 

SATURN SYSTEMS 
32K RAM Card 23900 
64K RAM Card 42500 
128K RAM Card 59900 

NOVATION 
Apple-Cat II 389 00 

HAVES MICROCOMPUTER 
Heyes Chronograph 24900 
MKrornodem II 34900 
Smartncdem 299.00 

MOUNTAIN COMPUTER 
CPS Multlunctdn 
RAM Rus 
Expansion Chasse 
Mac System 
100000 Day Clock 
Tra Cbck 
A/D lake D/A 
Stderta9esr 
Infra StO Controller 
ROM Rus 
Keyboard Filter ROM 
COpy ROM 
ROM Writer 

MIR ENTERPRISES 
Sup norm 80x24 Card 
Std,Switcher 6 Amp 

Power Supply 
Surft-Mod II RF 

Modulator 
Apple Fan 

ALS 
Tra CP /M Rte Z90 card 
Srnarterrn 60x24 Card 
The Swamp.* Package 

LIST 
5395 00 

19500 
099.00 

ACP 
9249.00 

89.00 
579.00 

225.00 179.00 
195.00 165.00 

149.95 
49.95 
29.95 

249.00 
199.00 
127.00 

39500 

199.00 
2995 

59503 

49.96 
129.95 

124.95 
44.50 
25.95 

199.00 
166.00 
117.00 

149.00 
25.00 

399.00 
699.00 
499.00 
269.00 

35.00 
113.00 

270.00 
129.00 

30.00 
69.00 

220.00 
233.00 

59.00 

375.00 339.00 

799.00 675.00 

375000 2495.00 
5350.00 2595.00 
645000 3095.00 

19500 129.95 

239.00 
18903 
75000 
39600 
37500 
25002 
33003 
19903 
20003 
15500 
5500 
56.03 

17500 

189.00 
355.00 
505.00 

329.00 

229.00 
280.00 
229.00 

189.00 
139.00 
699.00 
335.00 
325.00 
249.00 
299.00 
1M.00 
176.00 
120.00 
44.00 
44.00 

169.00 

395.00 279.00 

295.00 239.00 

69.00 49.00 
5500 43.00 

399.00 290.00 
34900 279.00 
69900 549.00 

16K RAM CARD 

11110 
Apple Il 16K 
Compatible with 

Z00 Sottcard-` ... PASCAL CP /M" 
Full 1 year Warranty. Top Quality by COEX 

LOW $5995 
PRICE 

Also from COEX NEW EPSON 
Parallel Interface for Apple. 

With cable $39.95 
Mall Order. P.O. Box 17329 Irvine, CA 92713 

Retail: I310B E. Edinger. Santa Ana CA 927105 
17141 558 -8813 

542 W. Trimble. San Jose, CA 9531 
14081 948 -7010 

TERMS: MO. Cashier's Check Bank Wire Persona. 
Checks allow 2 weeks for procesang Include Drive,. 
License end cr ear card es vise AMEX CB add 3, 

charge Add 3A shipping 8 handling or $2 so 
which er is greater Add 10% for foreign orders o, 
US Parcel Post. Include Telephone number NOCOOo 
Prices suáecno change without nonce Some reno, 
aibtect to ono, sale We reserve the right 105. 914WWe 
manufacturer Role once, rnay vxry 
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EPROM ERASERS 
Timer 

Capacity Intensity 
Chip (uW /Cm') 

PE -14 6 5,200 83.00 
PE -14T X 6 5,200 119.00 
PE -24T X 9 6,700 175.00 
PL -265T X 20 6,700 255.00 
PR -125T X 16 15,000 349.00 
PR -320 X 32 15,000 595.0 

FUNCTION 
GENERATORS 

MC4024 3.95 
LM566 1.49 
XR2206 3.75 
8038 3.95. 

4164 6 4 K 
OONSMIC 

$625 

ALL MERCHANDISE 100' GUARANTEED! 

STATIC RAMS 
2101 256 x 4 (450ns) 1.95 
5101 256 x 4 (4500s) (cmos) 3.95 
2102-1 1024 x 1 (450ns) .89 
2102L-4 1024 x 1 (450ns) (LP) 1.29 
2102L-2 1024 x 1 (2500s) (LP) 1.69 
2111 256 x 4 (450ns) 2.99 
2112 256 x 4 (450ns) 2.99 
2114 1024 x 4 (450ns) 8/14.95 
2114L-4 1024 x 4 (450ns) (LP) 8/15.25 
2114L-3 1024 x 4 (300ns)(LP) 8/15.45 
2114L-2 1024 x 4 (200ns) (LP) 8/15.95 
2147 4096 x 1 (55ns) 4.95 
TMS4044-4 4096 x 1 (450ns) 3.49 
TMS4044-3 4096 x 1 (300ns) 3.99 
TMS4044-2 4096 x 1 (200ns) 4.49 
MK4118 1024 x 8 (250n5) 9.95 
TMM2016-200 2048 x 8 (200ns) 
TMM2016-150 2048 x 8 (150ns) 
TMM2016-100 2048 x 8 (100ns) 
HM6116-4 2048 x 8 (200ns) (cmos) 
HM6116-3 2048 x 8 (150ns) (cmos) 
HM6116-2 2048 x 8 (120ns) (cmos) 
HM6116LP-4 2048 x 8 (200ns) (cmos)(LP) 
HM6116LP-3 2048 x 8 (150ns) (cmos)(LP) 
HM6116LP-2 2048 x 8 (120ns) (cmos)(LP) 
Z-6132 4096 x 8 (300ns) (Ostat) 

LP Low Power Oslat Ouasi -Static 

4.15 
4.95 
6.15 
4.95 
5.95 
8.95 
6.95 
8.95 

10.95 
34.95 

DYNAMIC RAMS 
TMS4027 4096 x 1 (250ns) 
UPD411 4096 x 1 (300ns) 
MM5280 4096 x 1 (300ns) 
MK4108 8192 s 1 (200ns) 
MM5298 8192 x 1 (250ns) 
4116-300 16384 x 1 (300ns) 
4116-250 16384 x 1 (250ns) 
4116-200 16384 x 1 (200ns) 
4116-150 16384 x 1 (150ns) 
4116-120 16384 x 1 (120ns) 
2118 16384 x 1 (150n3) (5v) 
4164-200 65536 x 1 (200ns) (5v) 
4164-150 65536 x 1 (150ns)(5v) 

5V single 5 volt supply 

1.99 
3.00 
3.00 
1.95 
1.85 

8/11.75 
8 /11.95 
8/13.95 
8/15.95 
8/29.95 

4.95 
6.25 
7.25 

EPROMS 
1702 256 x 8 (lus) 4.50 
2708 1024 s 8 (450ns) 3.95 
2758 1024 x 8 (450ns)(5v) 5.95 
2716 2048 s 8 (450ns)(5v) 3.95 
2716-1 2048 s 8 (350ns)(5v) 6.25 
TMS2516 2048 s 8 (450ns)(5v) 5.50 
TMS2716 2048 x 8 (450ns) 7.95 
TMS2532 4096 x 8 (450ns)(5v) 7.95 
2732 4096 x 8 (450ns)(5v) 4.95 
2732-250 4096 x 8 (250ns)(5v) 12.95 
2732-200 4096 x 8 (200ns)(5v) 15.95 
2764 8192 x 8 (450ns)(5v) 16.95 
2764-250 8192 x 8 (250ns)(5v) 16.95 
2764-200 8192 x 8 (200ns)(5v) 24.95 
TMS2564 8192 s 8 (450ns)(5v) 24.95 
MC68764 8192 x 8 (450ns)(5v)(24 pin) 39.95 

5v Single 5 Volt Supply 

DISC 1 
CONTROLLERS 
1771 
1791 

16.95 
29.95 

1793 38.95 
1795 54.95 
1797 54.95 
6843 34.95 
8272 39.95 
UPD765 39.95 
1691 18.95 
2143 18.95 

INTERFACE 
8726 1.69 
8728 2.49 
8795 .99 
8796 .99 
8797 .99 
8798 .99 
DM8131 2.95 
DP8304 2.29 
DS8835 1.99 
DS8836 .99 

MISC. 
3242 7.95 
3341 4.95 
MC3470 4.95 
MC3480 9 00 
11C90 13.95 
95H90 7.95 
2513 -001 UP 9.95 
2513 -002 LOW 9.95 

SOUND CHIPS 
76477 3.95 
76489 8.95 
AY3 -8910 12.95 
MC3340 1.49 

CRT 
CONTROLLERS 
6845 14.95 
68B45 35.95 
HD46505SP 15.95 
6847 12.25 
MC1372 6.95 
68047 24.95 
8275 29.95 
7220 99.95 
CRT5027 39.95 
CRT5037 49.95 
TMS9918A 39.95 
DP8350 49.95 

BIT -RATE 
GENERATORS 
MC14411 11.95 
BR1941 11.95 
4702 12.95 
COM5016 16.95 
COM8116 10.95 
MM5307 10.95 

UARTS 
AY3 -1014 6.95 
AY5 -1013 3.95 
AY3 -1015 6.95 
PT1472 9.95 
TR1602 3.95 
2350 9.95 
2651 8.95 
TMS6011 5.95 
IM6402 7.95 
1M6403 8.95 
INS8250 14.95 

KEYBOARD 
CHIPS 

AY5 -2376 11.95 
AY5 -3600 11.95 

CLOCK 
CIRCUITS 

MM5314 4.95 
MM5369 3.95 
MM5375 4.95 
MM58167 8.95 
MM58174 11.95 
MSM5832 6.95, 

TMM2O1 6 2K200NS IC 
$415 

CALL US FOR VOLUME QUOTES 

Z-80 
2.5 Mhz 

Z80-CPU 
Z80-CTC 
Z80-DART 
Z80-DMA 
Z80-PIO 
Z80-510'0 
Z80-S10,1 
Z80-S10.2 
Z80-SIO 9 

3.95 
5.95 

15.25 
17.50 

5.75 
18.50 
18.50 
18.50 
16.95 

4.0 Mhz 
280A-CPU 6.00 
780A-CTC 8.65 
280A-DART 18.75 
280A-DMA 27.50 
280A-P10 6.00 
Z80A-510/0 22.50 
Z80A-S10/1 22.50 
Z80A-SI0/2 22.50 
Z80A-S10/9 19.95 

6.0 Mhz 
280B-CPU 17.95 
280B-CTC 15.50 
280B-PIO 15.50 

ZILOG 
26132 34.95 

.8671 39.95 

CRYSTALS 
32.768 khz 

1.0 mhz 
1.8432 
2.0 
2.097152 
2.4576 
3.2768 
3.579535 
4.0 
5.0 
5.0688 
5.185 
5.7143 
6.0 
6.144 
6.5536 
8.0 

10.738635 
14.31818 
15.0 
16.0 
17.430 
18.0 
18.432 
20.0 
22.1184 
320 

1.95 
4.95 
4.95 
3.95 
3.95 
3.95 
3.95 
3.95 
3.95 
3.95 
3.95 
3.95 
3.95 
3.95 
3.95 
3.95 
3.95 
3.95 
3.95 
3.95 
3.95 
3.95 
3.95 
3.95 
3.95 
3.95 
3.95 

DATA 
ACQUISITION 
ADC0800 15.55 
ADC0804 3.49 
ADC0809 4.49 
ADC0817 9.95 
DAC0800 4.95 
D A C0806 1.95 
DAC0808 2.95 
DAC1020 8.25 
DAC1022 5.95 
MC1408L6 1.95 
MC1408L8 2.95 

JDR MICRODEVICES, INC. 
1224 S. Bascom Avenue 

San Jose, CA 95128 
800 -538 -5000 800 -662 -6279 (CA) 

(408) 995 -5430 Telex 171 -110 
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8000 1 
8035 5.95 
8039 
INS -8060 
INS -8073 
8080 
8085 
8085A -2 
8086 
8087 
8088 
8089 
8155 
8156 
8185 
8185 -2 
8741 
8748 

`8755 

695 
17.95 
24.95 

3.95 
5.95 

11.95 
29.95 
CALL 
39.95 
89.95 

7.95 
8.95 

29.95 
39.95 
39.95 
29.95 
32.00 

8200 
8202 29.95 _ 

8203 39.95 
8205 3.50 
8212 1.80 
8214 3.85 
8216 1.75 
8224 2.25 
8226 1.80 
8228 3.49 
8237 19.95 
8238 4.49 
8243 4.45 
8250 10.95 
8251 4.49 
8253 6.95 
8253 -5 7.95 
8255 4.49 
8255 -5 5.25 
8257 7.95 
8257 -5 8.95 
8259 6.90 
8259 -5 7.50 
8271 39.95 
8272 39.95 
8275 29.95 
8279 8.95 
8279 -5 10.00 
8282 6.50 
8283 6.50 
8284 5.50 
8286 6.50 
8287 6.50 
8288 25.00 
8289 49.95 

INTERSIL 
ICL7103 9.50 
1CL7106 9.95 
1CL7107 12.95 
ICL7660 2.95 
ICL8038 3.95 
ICM7207A 5.59 
ICM7208 15.95 

VISIT OUR 

6800 
68000 59.95 
6800 4.95 
6802 7.95 
6808 13.90 
6809E 19.95 
6809 12.95 
6810 2.95 
6820 4.95 
6821 3.25 
6828 14.95 
6840 12.95 
6843 34.95 
6844 25.95 
6845 14.95 
6847 12.25 
6850 3.45 
6852 5.75 
6860 9.95 
6862 11.95 
6875 6.95 
6880 2.25 
6883 24.95 
68047 24.95 
68488 19.95 

6800 1 M HZ 

68B00 10.95 
68B02 22.25 
68B09E 29.95 
68809 29.95-, 
68810 7.95 
68821 12.95 
68845 35.95 
68B50 12.95 

68800 2 MHZ 

6500 
1 MHZ 

6502 5.95 
6504 6.95 
6505 8.95 
6507 9.95 
6520 4.35 
6522 8.75 
6532 11.25 
6545 22.50 
6551 11.85 

2 MHZ 
6502A 9.95 
6522A 11.70 
6532A 12.40 
6545A 28.50 
6551A 12.95 

3 MHZ 
6502B 14.95 

EXAR 
XR 2206 3 75 

XR 2207 385 
XR 2208 3 90 
XR 2211 5 25 
XR 2240 3.25 

9000 SERIES 
9316 1 00 
9334 2 50 
9368 3 95 
9401 9 95 
9601 75 
9602 1.50 
96S02 1.95 

- NEW HOURS - 
M-W-F, 9 -5 

RETAIL STORE T- Th.,9 -9 Sat.11 -3 
PLEASE USE YOUR CUSTOMER NUMBER WHEN ORDERING 

TERMS For shipping include $2 for UPS Ground or 53 for UPS Blue 
Label Air Items over S pounds require additional shipping charges 
Foreign orders. include sufficient amount for shipping There is a 510 
minimum order Bay Area and Los Angeles Counties add 6'.- Sales 
Tax. Other California residents add 6. Sales Tax We reserve the 
right lo substitute manufacturer Not responsible for typographical 
errors. Prices are subject to change without notice We will match or 
beat any competitor s price provided d is not below our cost 

Circle 220 on inquiry card. 
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rcONNECTORS' 
RS232 MALE 2.95 
RS232 FEMALE 3.50 

RS232 FEMALE 
RIGHT ANGLE 5.25 

RS232 HOOD 1.25 

S-100 ST 3.95 

,5 -100 WW 4.9_5A 

.90 

.90 

.95 
95A 

.45 

.50 

.65 
2.95 
2.95 

.60 
1.75 
1.20 
1.35 

.55 

.65 

.55 
1.25 

.75 

.65 

.55 
1.65 

.85 

.69 

.85 

.69 

.85 

.85 
1.00 
2.95 
1.65 
5.95 

.75 

.89 

.89 

.89 

.75 
1.15 
1.75 

.75 
2.25 

.75 
2.00 
2.00 

18.50 
1.15 
1.15 

.79 

.79 

.85 

.85 

.79 
75 

1.35 
1.35 
1.35 
1.35 
1.25 
1.85 
1.95 

.75 
2.25 
1.35 
1.95 
1.25 

.75 
2.00 
3.75 
3.75 

.95 

.75 

.85 
2.25 

.65 

.65 

.65 

.65 
2.20 
1.75 
1.35 
3.15 

.85 
2.55J 

2716 lbK E PROMS $39EACH 
ALL MERCHANDISE 100°/o GUARANTEED! 

74LS00 
74LS00 .24 74LS86 .39 74LS169 
74L501 .25 74LS90 .55 74LS170 
74LS02 .25 74LS91 .89 74L5173 
74LS03 .25 74LS92 .55 74LS174 
74L504 .24 74LS93 .55 74LS175 
74LS05 .25 74LS95 75 74L5181 
74LS08 .28 74LS96 89 74LS189 
74LS09 .29 74LS107 .39 74LS190 
74L 510 .25 74LS109 39 74LS191 
74LS11 .35 74LS112 39 74LS192 
74LS12 .35 74LS113 .39 74LS193 
74LS13 .45 74LS114 39 74LS194 
74LS14 .59 74LS122 .45 74LS195 
74LS15 .35 74LS123 .79 74LS196 
74LS20 .25 74LS124 2.90 74LS197 
74LS21 .29 74LS125 49 74LS221 
74LS22 .25 74LS126 49 74LS240 
74LS26 .29 74LS132 59 74LS241 
74LS27 .29 74LS133 .59 74LS242 
74L528 .35 74LS136 .39 74LS243 
74LS30 .25 74LS137 99 74LS244 
74LS32 .29 74LS138 .55 74LS245 
74LS33 .55 74LS139 55 74LS247 
74LS37 .35 74LS145 1.20 74LS248 
74LS38 .35 74LS147 2.49 74LS249 
74LS40 .25 74LS148 1.35 74LS251 
74L542 .49 74LS151 .55 74LS253 
74LS47 .75 74LS153 .55 74LS257 
74LS48 .75 74L 5154 1.90 74LS258 
74LS49 .75 74LS155 69 74LS259 
74LS51 .25 74LS156 .69 74L S260 
74LS54 .29 74LS157 .65 74LS266 
74LS55 .29 74LS158 .59 74LS273 
74LS63 1.25 74LS160 69 74LS275 
74LS73 .39 74LS161 65 74L5279 
74LS74 .35 74LS162 69 74LS280 
74LS75 .39 74LS163 .65 74LS283 
74LS76 .39 74LS164 .69 74LS290 
74LS78 .49 74LS165 95 74LS293 
74LS83 .60 74LS166 1.95 74LS295 
74LS85 .69 74LS168 1.75 74LS298 

74LS299 

Prices Slashed! 
74S00 

74500 .32 74S163 1.95 
74S02 .35 74S168 3.95 
74S03 .35 745169 3.95 
74504 .35 745174 .95 
74505 .35 745175 .95 
74508 .35 745181 3.95 
74S09 .40 745182 2.95 
74510 .35 745188 1.95 
74511 .35 745189 6.95 
74515 .35 745194 1.49 
74S20 .35 745195 1.49 
74522 .35 745196 1.49 
74530 .35 74S197 1.49 
74532 .40 745201 6.95 
74S37 .88 745225 7.95 
74538 .85 745240 2.20 
74540 .35 745241 2.20 
74551 .35 74S244 2.20 
74564 .40 745251 .95 
74S65 .40 745253 .95 
74S74 .50 745257 .95 
74S85 1.99 745258 .95 
74S86 .50 745260 .79 
74S112 .50 74S274 19.95 
74S113 .50 745275 19.95 
745114 .55 74S280 1.95 
745124 2.75 745287 1.90 
745132 1.24 74S288 1.9C 
745133 .45 745289 6.89 
745134 .50 745301 6.95 
745135 .89 74S373 2.45 
745138 .85 745374 2.45 
745139 .85 745381 7.95 
74S140 .55 74S387 1.95 
74S151 .95 745412 2.98 
745153 .95 74S471 4.95 
745157 .95 745472 4.95 
74S158 .95 74S474 4.95 
745161 1.95 745482 15.25 
745162 1.95 745570 2.95 

745571 2.95 

Circle 220 on Inquiry card. 

1.75 
1.49 

.69 

.55 

.55 
2.15 
8.95 

.89 

.89 

.79 

.79 
69 
69 
.79 
.79 
.89 
.95 
99 
99 
.99 
.99 

1.49 
.75 
.99 
.99 
.59 
.59 
.59 
.59 

2.75 
.59 
.55 

1.49 
3.35 

49 
1.98 

69 
.89 
.89 
.99 
89 

1.75 

MasterCard 

74LS323 
74LS324 
74LS352 
74LS353 
7415363 
74LS364 
74LS365 
74LS366 
74LS367 
74LS368 
74LS373 
74LS374 
74LS377 
74LS378 
74LS379 
74LS385 
74LS386 
74L S390 
74LS393 
74LS395 
74LS399 
74L 5424 
74LS447 
74L S490 
74L S624 
74LS668 
74LS669 
74LS670 
74L5674 
74L 5682 
74LS683 
74LS684 
74L S685 
74LS688 
74LS689 
74L S783 
81LS95 

3.50 
1.75 
1.29 
1.29 
1.35 
1.95 

49 
.49 
.45 
.45 
.99 
.99 

1.39 
1.18 
1.35 
1.90 

.45 
1.19 
1.19 
1.19 
1.49 
2.95 

.37 
1.95 
3.99 
1.69 
1.89 
1.49 
9.65 
3.20 
3.20 
3.20 
3.20 
2.40 
3.20 

24.95 
1.49 

81LS96 1.49 
81LS97 1.49 
81LS98 1.49 
25LS2521 2.80 
25LS2569 4.25 

2732 i2K EPROMS $49EÁCH 
CALL US FOR VOLUME QUOTES 

lc SOCKETS, 
1 -99 100 

8 pin ST .13 .11 
14 per ST .15 .12 
16 pin ST .17 .13 
18 pin ST .20 .18 
20 pin ST .29 .27 
22 pin ST .30 .27 
24 pin ST .30 .27 
28 pin ST .40 .32 
40 pin ST .49 .39 
64 pm ST 4.25 call 

ST SOLDERTAIL 
8 pin WW .59 .49 

14 pin WW .69 .52 
16 pin WW .69 .58 
18 pin WW .99 .90 
20 pin WW 1.09 .98 
22 pin WW 1.39 1.28 
24 pin WW 1.49 1.35 
28 pin WW 1.69 1.49 
40 pm WW 1.99 1.80 

WW WIREWRAP 
16 pin ZIF 6.75 call 
24 pin ZIF 9.95 call 
28 pin ZIF 10.95 call 

ZIF TEXTOOL 
(Zero Insertion Force)) 

r DIP 
SWITCHES 

4 POSITION .85 
5 POSITION 
6 POSITION 
7 POSITION 
8 POSITION 

ORDER TOLL FREE 
800 -538 -5000 
800 -662 -6279 

(CALIFORNIA RESIDENTS) 

IF YOU CAN FIND A PRICE L OWE 
ELSEWHERE, LET US KNOW AND 
WE I L MEET OH BEAT 1 HEIR FRIC E' 

(SEE I FHMS BELOW 

* Computer managed inventory - 
virtually no back orders! 

* Very competitive prices! 
* Friendly staff! 
* Fast service - most orders 

shipped within 24 hours! 

LED DISPLAYS , 
HP 5082 -7760 .6" CC 1.29 
MAN 72 .3" CA .99 
MAN 74 .3" CC .99 
FND -357 (359) .375" CC 1.25 
FND -500 (503) .5" CC 1.49 ,ND -507 (510) .5" CA 1.494 

LED LAMPS 
1 -99 100 -up 

Jumbo 
Red .10 .09 

Jumbo 
Green .18 .15 

Jumbo 
Yellow .18 .15 

< 1982 JDR MICRODEVICES. INC 

7400 
7400 
7401 
7402 
7403 
7404 
7405 
7406 
7407 
7408 
7409 
7410 
7411 
7412 
7413 
7414 
7416 
7417 
7420 
7421 
7422 
7423 
7425 
7426 
7427 
7428 
7430 
7432 
7433 
7437 
7438 
7440 
7442 
7443 
7444 
7445 
7446 
7447 
7448 
7450 
7451 
7453 
7454 
7460 
7470 
7472 
7473 
7474 
7475 
7476 
7480 
7481 
7482 
7483 
7485 
7486 
7489 
7490 
7491 

17492 
7493 
7494 
7495 
7496 
7497 
74100 
74107 
74109 
74110 
74111 
74116 
74120 
74121 
74122 
74123 
74125 

' 74126 
74128 

.19 74132 

.19 74136 
74141 
74142 
74143 
74145 
74147 
74148 
74150 
74151 
74152 
74153 
74154 
74155 
74156 
74157 
74159 
74160 
74161 
74162 
74163 
74164 
74165 
74166 
74167 
74170 
74172 
74173 
74174 
74175 
74176 
74177 
74178 
74179 
74180 
74181 
74182 
74184 
74185 
74186 
74190 
74191 
74192 
74193 
74194 
74195 
74196 
74197 
74198 
74199 
74221 
74246 
74247 
74248 
74249 
74251 
74259 
74265 
74273 
74276 
74279 
74283 
74284 
74285 
74290 
74293 
74298 
74351 
74365 
74366 
74367 
74368 
74376 
74390 
74393 
74425 
74426 
74490 

.19 

.19 

.19 

.25 

.29 

.29 

.24 
.19 
.19 
.25 
.30 
.35 
49 
25 
.25 
.19 
35 
.35 
.29 
.29 
.29 
.29 
.45 
.19 
.29 
.45 
.29 
.29 
19 
49 
.65 
69 
69 
69 
69 
.69 
.19 
23 

.23 
.23 
.23 
.35 
.29 
.34 
.33 
.45 
.35 
.59 

1.10 
.95 
50 

.59 

.35 
2.15 

.35 

.40 

.50 

.35 
65 
.55 
.70 

2.75 
1.75 

.30 

.45 

.45 

.55 
1.55 
1.20 

.29 
45 
.49 
.45 
.45 
.55 

r CMOS 
4000 
4001 
4002 
4006 
4007 
4008 
4009 
4010 
4011 
4012 
4013 
4014 
4015 
4016 
4017 
4018 
4019 
4020 
4021 
4022 
4023 
4024 
4025 
4026 
4027 
4028 
4029 
4030 
4034 
4035 
4040 
4041 
4042 
4043 
4044 
4046 
4047 
4049 
4050 
4051 
4053 
4060 
4066 
4068 
4069 
4070 
4071 
4072 
4073 
4075 
4076 
4078 
4081 
4082 
4085 
4086 
4093 
4098 
4099 
14409 
14410 
14411 
14412 
14419 
14433 
4502 
4503 
4508 
4510 

14511 
4512 
4514 
4515 
4516 
4518 
4519 
4520 
4522 

.29 4527 1.95 

.25 4528 1.19 

.25 4531 .95 

.89 4532 1.95 

.29 4538 1.95 

.95 4539 1.95 

.39 4541 2.64 

.45 4543 1.19 

.25 4553 5.79 

.25 4555 .95 

.38 4556 .95 

.79 4581 1.95 

.39 4582 1.95 

.39 4584 .75 

.69 4585 .75 

.79 4702 12.95 

.39 74C00 .35 

.75 74CO2 .35 

.79 74C04 .35 

.79 74C08 .35 

.29 74C10 .35 

.65 74C14 .59 

.29 74C20 .35 
1.65 74C30 .35 
.45 74C32 .39 
.69 74C42 1.29 
.79 74C48 1.99 
.39 74C73 .65 

1.95 74C74 .65 
.85 74C76 .80 
.75 74C83 1.95 
.75 74C85 1.95 
.69 74C86 .39 
.85 74C89 4.50 
.79 74C90 1.19 
.85 74C93 1.75 
.95 74C95 .99 
.35 74C107 .89 
.35 74C150 5.75 
.79 74C151 2.25 
.79 74C154 3.25 
.89 74C157 1.75 
.39 74C160 1.19 
.39 74C161 1.19 
.29 74C152 1.19 
.35 74C163 1.19 
.29 74C164 1.39 
.29 74C165 2.00 
.29 74C173 .79 
.29 74C174 1.19 
.79 74C175 1.19 
.29 74C192 1.49 
.29 74C193 1.49 
.29 74C195 1.39 
.95 74C200 5.75 
.95 74C221 1.75 
.49 74C373 2.45 

2.49 74C374 2.45 
1.95 74C901 .39 

12.95 74C902 .85 
12.95 74C903 .85 
11.95 74C905 10.95 
12.95 74C906 .95 
7.95 74C907 1.00 
4.18 74C908 2.00 
.95 74C909 2.75 
.65 74C911 8.95 

1.95 74C912 8.95 
.85 74C914 1.95 
.85 74C915 1.19 
.85 74C918 2.75 

1.25 74C920 17.95 
1.79 74C921 15.95 
1.55 74C922 4.49 
.89 74C923 4.95 
.39 74C925 5.95 
.79 74C926 7.95 

1.25 74C928 7.95 
45 26 1.25 74C929 19.95 

TRANSISTORS DIODES 
PN2222 NPN SWITCH TO-92 
PN2907 PNP SWITCH TO-92 
2N2222 NPN SWITCH TO-18 
2N2907 PNP SWITCH TO-18 
2N3055 NPN POWER TO-3 
3055T NPN POWER TO-220 
2N3904 NPN SWITCH TO-92 
2N3906 NPN SWITCH TO-92 
IN4148 (IN914) SWITCHING 
IN4004 RECTIFIER 

10 /1.00 
10/1.25 

.25 

.25 

.79 

.69 
10,'1.00 
10/1.00 
25/1.00 
10/1.00 

100/8.99 
100/10.99 
50/10.99 
50/10.99 
10/6.99 
10/5.99 

100/8.99 
100/8.99 

1000/35.00 
100/8.99 
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LINEAR RCA 
LM301 .34 LM348 .99 NE564 2.95 LU 1496 .85 CA 3023 2.75 CA 3082 
LM301H .79 LM350K 4.95 LM565 .99 LM1558H 3.10 CA 3039 1.29 CA 3083 
LM307 .45 LM350T 4.60 LM566 1.49 LM 1800 2.37 CA 3046 1.25 CA 3086 
LM308 .69 LM358 .69 LM567 .89 LM1812 8.25 CA 3059 2.90 CA 3089 
LM308H 1.15 1M359 1.79 NE570 3.95 0.11830 3.50 CA 3060 2.90 CA 3096 
LM309H 1.95 LM376 375 NE571 2.95 LM1871 5.49 CA 3065 1.75 CA 3130 
LM309K 1.25 LM377 1.95 NE592 2.75 LM 1872 5.49 CA 3080 1.10 CA 3140 
LM310 1.75 LM378 2.50 LM703 .89 LU 1877 3.25 CA 3081 1.65 CA 3146 
LM311 .64 1M379 4.50 LM709 .59 LM 1889 1.95 CA 3160 

LM311H .89 LM380 .89 LM710 .75 LM 1896 1.75 
LM312H 
LM317K 

1.75 
3.95 

LM380N-8 
LM381 

1.10 
1.80 

LM711 
LM723 

.79 

.49 
LM2877 
LM2878 

2.05 
2.25 TI 

LM317T 1.19 LM382 1.60 LM723H .55 LU 2900 .85 TL494 4.20 75365 
LM318 1.49 LM383 1.95 LM733 .98 LM2901 1.00 TL496 1.65 75450 
LM318H 1.59 LM384 1.95 LM741 .35 LM3900 .59 TL497 3.25 75451 
LM319H 1.90 LM386 .89 LM741N-14 .35 LM3905 1.25 75107 1.49 75452 
LM319 1.25 LM387 1.40 LM741H .40 LM3909 .98 75110 1.95 75453 

LM320 (see 7900) LM389 1.35 LM747 .69 LM3911 2.25 75150 1.95 75454 

LM322 1.65 
LM323K 4.95 
LM324 .59 

LM390 
LM392 
LM394H 

1.95 
.69 

4.60 

LM748 
LM1014 
LM1303 

.59 
1.19 
1.95 

LM3914 
LM3915 
LM3916 

3.95 
3.95 
3.95 

75154 
75188 
75189 

1.95 
1.25 
1.25 

75491 
75492 
75493 
75494 

LM329 .65 LM399H 5.00 LM1310 1.49 MC4024 3.95 
LM331 3.95 NE531 2.95 MC1330 1.69 MC4044 4.50 
LM334 1.19 NE536 6.00 MC1349 1.89 RC4136 1.25 
LM335 
LM336 

1.40 
1.75 

NE555 
NE556 

.34 

.65 
MC1350 
MC1358 

1.19 
1.69 

RC4151 
LM4250 

3.95 
1.75 BI FET 

LM337K 3.95 NE558 1.50 MC1372 6.95 LM4500 3.25 TL071 .79 TL084 
LM3377 1.95 NE555 .34 LM1414 1.59 LU 13080 1.29 TL072 1.19 LF347 
LM338K 6.95 NE556 .65 LM1458 .59 LU 13600 1.49 TL074 2.19 LF351 
LM339 .99 NE558 1.50 LM1488 .69 LU 13700 1.49 TL081 .79 LF353 
LM340 (see 7800) NE561 24.95 LM1489 .69 TL082 1.19 LF355 

TL083 1.19 LF356 
LF357 

H TO -5 CAN T TO -220 K - TO-3 

1.65 
1.55 
.80 

2.99 
3.49 
1.30 
1.15 
1.85 
1.19 

1.95 
.59 
.39 
.39 
.39 
.39 
.79 
.79 
.89 
.89 

2.19 
2.19 

.60 
1.00 
1.10 
1.10 
1.40 

CONTACTS 
SINGLE COLOR COLOR CODED 

r 10' 1' 10 

10 .50 4.40 83 7 30 
20 .65 5.70 1.25 11.00 

26 .75 6.60 1.32 11.60 

34 .98 8.60 1.65 14.50 
40 1 32 11.60 1.92 16.80 
50 1.38 12.10 2.50 22.00 

WE HAVE THE 
COMPLETE LINE 

OF IDC AND 
D- SUBMINIATURE 

CONNECTORS 

78087 
7812T 
781ST 
7824T 

7805K 
7812K 
7815K 
7824K 

78L05 
78L12 
78L15 

VOLTAGE 
REGULATORS 

.89 

.89 

.89 

.89 

1.39 
1.39 
1.39 
1.39 

.69 

.69 

.69 

78H05K 9.95 
78H12K 9.95 

T - TO-220 
L TO-92 

7905T 
7908T 
7912T 
7915T 
7924T 

7905K 
7912K 
7915K 
7924K 

79L05 
79L12 
79L15 

.99 

.99 

.99 

.99 

.99 

1.49 

1.49 

1.49 

1.49 

.79 

.79 

.79 

LM323K 4.95 
UA78S40 1.95 

K - TO-3 

DISK DRIVES 
TANDON 

TM100 -1 5'. FOR IBM) SS /DD 229.00 
TM100 -2 5'." (FOR IBM) DS /DD 295.00 

SHUGART 
SA 400L 5." (40 TRACK) SS/DD 199.95 

SIEMENS 
FD100 -8 8" SS /DD 

(801 REPLACEMENT) 259.00 
PERTEC 

FD -200 s. SS/DD 179.95 
LFN -250 s . DS /DD 199.9/ 

WIREWRAP CARDS 
FR -4 Epoxy Glass Laminate 

With Gold Plated Contact Fingers 

S -100 BUSS 
P100 -1 Bare - No Foil Pads 15.95 
P100 -2 Horizontal BUSS 22.95 
P100 -3 Vertical BUSS 22.95 
P100 -4 Single Foil Pads Per Hole 23.95 

APPLE 
P500 -1 Bare - No Foil Pads 15.95 
P500 -3 Horizontal BUSS 22.95 
P500 -4 Single Foil Pads Per Hole 23.95 

IBM 
IBM -PR BUSS Lines + Pads 

GENERAL PURPOSE 
22/44 PIN ( .156" SPACING) 

P441 -3 Vertical BUSS, 4.5" x 6" 13.95 
P442 -3 Vertical BUSS, 4 5" x 9" 14.95 

36/72 PIN (.1" SPACING) 

L. 

P721 -3 Vertical BUSS, 4.5" x 6" 13.95 
722 -3 Vertical BUSS, 4.5" x 9" 14.95) 

BEST SELLING 
BOOKS 

OSBORNE /MC CRAW -HILL 
Apple II Users Guide 16.95 
CRT Controller's Handbook 9,95 
68000 Assembly Language 

Programming 16.99 
CBASIC User Guide 15.00 

SYBEX 
Your Your First Computer 8.95 
The CP /M Handbook 14.95 
The PASCAL Handbook 18.95 
Microprocessor Interfacing 

Techniques 17.95 

CABINET FOR 51/4" 
DISK DRIVE 

* COLOR MATCHES APPLE 
* FITS SHUGART 

SPECIAL - $29.95 

BYPASS CAPS 
.01 OF DISC 100/6.00 
.1 OF DISC 100/8.00 

L.1 OF MONOLITHIC 100/15.00 

r MICROCOMPUTER 1 
HARDWARE HANDBOOK 

FROM ELCOMP - $14.95 
Over 800 pages of manufacturers data 
sheets on most commonly used IC's. 
Includes. 
* TTL - 74/74LS and 74F 
* CMOS 
* Voltage Regulators 
* Memory - RAM, ROM, EPROM 
* CPU's - 6800, 6500, Z80, 8080, 

8085, 8086/8 
* MPU support & interface - 6800, 

L 6500, Z80, 8200, etc. 

55.00 

0 JDR MICRODEVICES, INC. 
1224 S Bascom Avenue 

San Jose. CA 95128 
800 -538 -5000 800 -662 -6279 (CA) 

(408) 995 -5430 Telex 171 -110 
, 1982 JDR MICRODEVICES. INC. 
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WE NOW STOCK A 
COMPLETE LINE OF 

DISC, ELECTROLYTIC, 
MONOLITHIC AND 

TANTALUM CAPACITORS 

r RESISTORS 1 
'/4 WATT 5 °% CARBON FILM ALL 

STANDARD VALUES 
FROM 1 OHM TO 10 MEG OHM 
50 PCS. SAME VALUE .025 EA. 

100 PCS. SAME VALUE .02 EA. 
`000 PCS. SAME VALUE .015 EA.4 

VISIT OUR 
RETAIL STORE 

-- NEW HOURS - 
M-W-F. 9 -5 

T-Th.. 9-9 Sat. 11 -3 
PLEASE USE YOUR CUSTOMER NUMBER WHEN ORDERING 

TERMS For shipping include 52 for UPS Ground or 53 'or UPS Bice 
Label Air Items over 5 pounds require additional shipping charges 
Foreign orders include sufficient amount for shipping There is a $10 
minimum order Bay Area and Los Angeles Counties add 6 Sales 
Tax Other California residents add 6 Sales Tax We reserve the 
right to substitute manufacturer Not responsible for typographical 
errors Prices are subject to change without notice We will match or 
beat any competitor s price provided it is not below our cost 

Circle 221 on inquiry card. 
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r51/4" DISKETTES' 
ATHANA ss SD SOFT ... 24.95 
MEMOREX SS SD SOFT 26.95 
VERBATIM SS DD SOFT 29.95 
VERBATIM 10 SECT HARD 29.95 

NASHUA 
TOP QUALITY - LOW PRICE! 
Single Sided, Single Density 
Soft Sectored with Hub Ring 

$19.95 Box of to 4 

rJDR 16K RAMCARD, 
For Apple II* 

* Expand your 48K Apple to 64K 
* Fully compatible with Apple 

Language System - Use in 
place of Apple Language card 

* Provides extra memory for 
Visicalc'" 

* Run PASCAL, FORTRAN, 
Integer Basic with appropriate 
software 

* Highest quality card features: 
gold edge connector, sockets 
for all IC's 

NOW WITH 2 YEAR WARRANTY 
ASSEMBLED & TESTED $4495 
WITH WARRANTY 

KIT - INCLUDES ALL 
$ 40 95 PARTS & INSTRUCTIONS 

BARE PC CARD $1495 
'WITH INSTRUCTIONS 

$16900 
$11900 

533500j 

4116 16K DYNAMIC RAMS 250NS ó/$1 1957 
ALL MERCHANDISE 1000/o GUARANTEED! CALL US FOR VOLUME QUOTES 

1,104 VIEWMAX 80 
A Full Function 80 column card 
for Apple II* - Compare these 
features with any other: 

* 7x9 dot matrix; Upper and 
lower case with true 
descenders 

* Soft Video switch 
* Inverse video characters 
* Shift key support 
* Fully compatible with Apple* 

DOS, CP /M *, PASCAL, and 
most popular word 
processors 

* 2 YEAR WARRANTY 

$21995 

JDR COOLING FAN 
FOR YOUR APPLE II 

* Easy installation - no 
modification of Apple 
required 

* Eliminates overheating 
problems 

* Switch on front controls fan, 
Apple, and extra outlet 

* Rotron whisper fan is the 
quietest, most reliable on the 
market 

$6995 

OKIDATA PRINTERS 
* 120 cps, 9x9 Dot Matrix 
* 50% faster than EPSON 
* Parallel and Serial interfaces 

are standard 
ML-82A $47950 

ML-83A $69995 
ML -84 PARALLEL ... $1 05900 

CALL FOR PRICES ON 82A TRACTOR OPTION 
AND 82A, 83A GRAPHICS OPTION. CABLES 
AND INTERFACE CARDS AVAILABLE 

r DISK DRIVE 
* Fully Apple* compatible 
* 35 Track - Will read half 

tracks! 
* Use with our controller 

(call for price) or with 
your Apple controller 

* Price includes case and 
cable - ready to plug in 

* Attractive cabinet 
matches Apple drive 

* 90 -Day Warranty 

$29995 

ORDER TOLL FREE 
800 -538 -5000 
800 -662 -6279 

(CALIFORNIA RESIDENTS) 

IF YOU CAN FIND A PRICE LOWER 
ELSEWHERE. LET US KNOW AND 
WELL MEET OR BEAT THEIR PRICE' 

SFF TFRMS BFL )W 

* Computer managed inventory - 
virtually no back orders! 

* Very competitive prices! 
* Friendly staff! 
* Fast service - most orders 

shipped within 24 hours! 

POWER SUPPLY $3995 
MOUNTED ON PC BOARD 

MANUFACTURED BY CONVER 
+5 VOLT 4 AMP 

±12 VOLT 1 AMP 

'APPLE IS A TRADEMARK OF APPLE COMPUTER. INC. 

Circle 221 on inquiry card. 

r MONITORS 7 
GREEN PHOSPHOR 

NEC JB1201M 

ZENITH ZVM -121 

COLOR 

`AMDEK COLOR 1 

NEWPORT 
PROSTICK 

* Professional Quality 
Atari -Type Joystick 

* Extremely Rugged - Actual 
Arcade game Joystick 

* All parts are replaceable 
* 6 Month Warranty 

$3100 EA $5995 

SPECIAL THANKS TO 
MARC AND AL FOR 
THEIR HARD WORK 
AND DEDICATION 

1982 JDR MICRODEVICES INC. 
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Palomar: 
first word 
in savings, 
final word 

for 
service! 

Depend on Palomar for great backup: 
(1) Expert technical advice. (2) Fast 

response on orders. (3) In -house 
service. (4) Guaranteed satisfaction. 

FRANKUN SPECIAL 

Save 28% 
Franklin Ace 1000 "'. .. S1.330.00 Taxan 12" 

TEAC Super 5 Disk Drive Green Screen 169.00 

with Controller . 495.00 Diskettes 35.00 

Gemini 10 499.00 Diskette Case 5.00 

Genie Graphics Card .. 159.00 S2:&9Q760 

Add $200 for Apple II 48K NOW -51,945 °° 

PRINTERS 
COMREX 
Comriter CR -1C CALL 
Tractor Feed 89.00 

EPSON 
ASAP 2K Serial 5900 
Comrex 4K Buffer 139.00 
Microbuffer -16K Parallel 139.00 
Microbuffer -8K Serial 139.00 

NEC 
3510 RO Serial 
3520 KSR Serial 
3530 RO Parallel 
3550 RO IBM 
7710 RO Serial 
7730 RO Parallel 
8023 -A Dot Matrix 
Bi-Directional Tractor (3500) 
Cut Sheet Guide (3500) 
Envelope Handler (3500) 
Horizontal Tractor (7700) 
Bi-Directional Tractor (7700) 
Friction Attachment (7700) 

NOVELL 
Image 800 

MODEMS 

151500 
2100.00 
1750.00 
1880.00 
2465.00 
2465.00 

549.00 
230.00 
9000 

270.00 
15000 
345.00 
35.00 

999.00 

HAYES 
Micromodem II (Apple II) 299.00 
Micromodem II With Terminal 

Program 315.00 
Micromodem 100 (S- 100) 349.00 
Smartmodem (RS -232) 225.00 
Chronograph (RS -232) 195.00 
Terminal Program 75.00 

UDS 
103 LP Direct 175.00 
103 JLP Auto Answer 20900 
202 SLP 1200 BAUD 255.00 
212 LP 46900 

SUPPUES 

OKIDATA 
Microline 82 -A 519.00 
Microline 83 -A 775.00 
Microlme 84 -S 1250.00 
Microline 84 -P 1150.00 
2K Parallel Interface 129.00 
Forms Tractor (82 -A) 55.00 

OLYMPIA 
ES 100 KRO 999 00 
ES 100 79900 
Serial/Parallel Interface 25000 
CCS Apple Serial Card 13500 

SMITH CORONA 
TP -I ..___ 64900 

STAR MICRONICS 
Gemini 10 CALL 
Gemini 15 CALL 

TEC 
PMC 8510 Parallel 475.00 
ITOH 8510 -A Parallel 499.00 
ITOH 8510 -A Serial 650.00 
ITOH 1550 Parallel 750.00 
ITOH 1550 Serial 78900 
ITOH F -10 -40 1535.00 
ItOH F -10 -55 1875.00 

NOVATION 
CAT (Acoustic) 149.00 

D -CAT 16500 
Auto CAT (3001 215.00 
212 Auto CAT 599.00 
Apple CAT II 299.00 
212 Apple CAT 61500 
Expansion Module 35.00 
Handset 2700 
Firmware ROM 2700 

Order Toll -Free! 

PRINTWHEELS 
Comrex 
NEC (Thimble) 
Olympia)Whisperdisc) 
Smith Corona 

18.00 
14.95 
30.00 

4.95 

VERBATIM 
5!'í' SSDD 

5v." DSOD 
v. 5 
- 

SSOO 
5' /." DSOO 

Many items are not listed. Please call our 800 number if 
you don't see what you're looking for. 
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APPLE 
HARDWARE 
App. II Plus 
ALS 2 Card 
ALS Z Card. with Supetcalc 
CGS EEL Card 

CCs Analog Neal card 
CGS 126 Riga PROM Module 
CGS Programmable Inc 
Cannes Clack Card 
CPS MWlihrclom Card 
Echo n Option SMtnesraer 
EOP AC Surge Proleclor 
EDP MI WI filter 
Ewendaport 6 Ports Wwh Speaker 
Hayes WcrprRdem II 

M.1roneer II 166 

M.croWNer II 326 
Mimosa° 280 Sottcad 
Mature IER Ran Card 
Hornet. Parallel Punier Card 
lemma Graphics Card 
Mr,Olek Grapl.cs Card- 160 

Mountain Conpultr Romwmer 
Moon,. Computer Ramais 13261 

MK Serial Printer Cam 
MRR Super Van 
Noyahon Apse Cat 
Noval.on Expansion Mo0ure 
NovalOn Handsel 
Nrn.00 bey Pad 

Paynar Lower Case Adapters 
O16111. I61 
New IRe, 71 

SIB 641( Expansion Cart 
SIB 1286 Memoy Card 
System Sayer fan Outlets Switch 
TG Gan. Paddles 
TG Joy Sticks 
7G Select.A.Pot 
Order 80 Colman Card 
0,0e. Emancer rl IRev 7, 

Orde. fraction Ship 

CALL 
DISK DRIVES 
Corona 5M13 Wmcnesle, CALL 

SYSTEMS A UTILITIES 
Apple Mechem 2100 

21900 
76900 

Corona 10MB Winchester 
Cher II With Conlydner Cam 

CALL 
CALL Utility City 

1800 
2100 

17500 Microsci A35 Wnh Controller Card 37500 5AM 99 00 

10500 
10900 

007050 Controller Card 
Rara Disk pive 

9900 
35900 

Apple 5o11 Compir 
Baso Comps 

135 00 
29900 

10500 
6900 

Nana Controller 
TEAC Super 5 051 Drive 

109 CO 

29900 

Tee atti., 
Zoom Graphics 

59 00 
3500 

17900 TEAC Super 5 Controller Cud 8900 GAMES 
17500 Temp. 01 Anna. 29 00 
4900 Dalnimos d Ryn 15 00 
7900 
5500 

SOFTWARE Moloc s loser 
Rescue at Rigel 

151x1 

2100 
29900 BUSINESS I01,13,Pak IRyn 00.100 Reel 39 0 
21900 
24500 

d Base II 

The none Accountant 
53900 

55 00 
Crush Gamble and DRAW 
Dragon s Eye 

21 00 

1900 
265 00 Senn. Speller 9900 Chop filler 25 00 

7900 PES 9900 Agee Pans 2100 
6900 P S Report 6900 Arcade Mamme 35 00 

10900 PT 5 Graph 9903 She Blazer 2500 
18500 
145 00 

Super Cale 
D B Master 

23500 
179 00 

Serpentine 
Raster Blaster 

2500 
2100 

179 CO DB Master Uhlaty Pak al 7900 Oea4l.ne 35 00 

8900 
4000 

DB Master Uhnly Pak s2 
5 

7900 
205 00 

Storno.. 
Zara 1 

29 00 
29 00 

29900 Leon Pan it 20500 ZOM II 29 00 

35 00 
2700 

V.s.Trend P101 

ViskTerm 
24900 
6500 

?Mk III 

Snack Attack 
2900 
2100 

15000 amDer 205 00 Prism 1500 

2900 

vast ale 

valSCnedule 
20500 
24900 

Cast. Wollenste.n 
Robot Wars 

2t00 
29 00 

1900 
239 00 

Letter Pertecl 
Dala Petted 

109 00 
7500 

Three Mlle Island 
f,o99. 

29 00 
25 00 

.39900 Supmlext 40 56 70 9900 Gannon Ball Blot 2500 
7900 PERSONAL & HOME Warp p110ye, 21 00 

29 00 Algebra I 29 00 Andex 2100 
4500 
4500 

Algebra II 

CommMaln Ann Sam 
29 00 
39 00 

Autobahn 
BaMws 

21 00 

25 00 

27900 CompuSpell.Reg Dala Dase. 2100 Bar On 2100 
12500 
6500 

CanpeRead 
SA! WOW /MK* Stun Robben 

2100 
25 00 

Palomar offers a Complete selection of Apple Hardware and Software. 

IBM 
HARDWARE 
IBM PC 

Amdek Color II RGB Monitor 
Amdek 3" Dual Disk Drive 
Corona 5MB Winchester 
Corona 10MB Winchester 

CALL 
799 00 
785 00 

CALL 
CALL 

M 8 R SuperModi5 59.00 
Percom Add On DiskDrive (Dual) __450.00 
PMC Disk Drive 19900 
ST8 I/O Printer Interface (4 Ports) 22500 
STB 64K I/O Memory Card 47900 
Tandon TM 100 -1 Disk Drive 219.00 
Tandon TM 100 -2 Disk Drive 
TG Joysticks 
Tech Adam 8 Eve Paddles 

64K Kn (9 64K x 1 Chips) 

64K RAM Card 

299 00 
4900 
29 00 

119.00 

19900 

S- 1 00 HARDWARE 

Tandon TM 100 -1 Disk Drive _ 219.00 
Tandon TM 100 -2 Disk Drive 299.00 
CCS Disk Controller -CPM 2.2 375.00 
CCS 16K Static Ram Module 259.00 
CCS 32K Static Ram Module 439.00 
CCS 2 Serial Port + 2Parallel 31500 
Comrex Clock Card 119.00 
Hayes Micromodem 100 349.00 

ACCESSORIES 

SOFTWARE 
BUSINESS 
d Base II 499.00 
Denver Accounting System 549.00 
Easy Filer 295.00 
Easy Planner 145.00 
Easy Writer II 25900 
VisiCalc 205.00 
HOME it PERSONAL 
The Home Acccount + 109.00 
Money Decisions 145.00 
Mathmagic 65.00 
Graphmagic 65.00 
GAMES 
Temple of Apsllai 29.00 
Zork Ill 2900 
Galactic Attack 29.00 

CP / M SOFTWARE 

CCS CP /M Control Program 2 2 

CCS CP /M Macro Assembler 
CCS CP /M Symb lnstr. Debug 
CCS CP /M Text Formatter 
Hayes Terminal Program (8 ") 
Microsoft Fortran 80 18 ") 
Microsoft Basic Compiler (8 ") 
Microsoft Basic 80 (8 ") 

129.00 
7900 
65.00 
65.00 
22.00 

385.00 
299 00 
269.00 

CABLES CENTRONICS 
Centronics /Centronics 25.00 
Centronics /Atari 30.00 
Centronics /IBM 30.00 
Centronics /Osborne 30 00 
Centronics /S- 100 30.00 
Centronics /TRS I, Ill 30 00 

RS -232 
4 Wire, M /M,M /F -10 FT 

9 Wire. M /M,M /F -10 FT 

12 Wire, M /M,M /F -10 FT 

25 Wire. M /M.M /F -10 FT 

MANY MORE CABLES AVAILABLE 
OUR 800az. 

OMEN` 

m MI... nm- Minna. 

-1M NM 14-M .MY 
,.M...e.Ml lMn. 4Y.w[l 

SWIM OVUM. 1.11111.* 41[11 .y.lawy; 
11.146-1. .111,11111 Y eln,a .- "MS .. 

J 

PERSONAL COMPUTERS 
ALTOS 
ACS 8000 -2 

ACS 8000 -15 

APPLE 
Apple II Plus 
Disk II D D S 3 

Disk II 

BASIS 
108 -0003 (64K) 
108 -0004 (128K) 

FRANKLIN 
ACE 1000 (64K) 
ACE 10, Disk Drive 

OSBORNE 
319900 Osborne I Portable. Includes $200 
4399.00 Extras 1795.00 

KAYCOMP 
CALL Kaypro Portable, Includes á250 
CALL Extras 1795.00 
CALL TELEVIDEO 

TS 802 3119.00 
1895.00 TS 806 5735.00 
1995.00 TS 816 10365.00 

CALL 
CALL to your satisfaction. 

Palomar is pledged 

MONITORS 
COMREX U.S.I. 
CR 5500 -12" Green 155.00 9" Green Screen 119.00 
CR 6500 -13" Composite 315.00 9" Amber Screen 155.00 
CR 6600 -13" RGB 429.00 12" Green Screen 155.00 

AMDEK 12" Amber Screen 175.00 

Video 300 -12" Green 165.00 TAXAN 
Color I -13" Color Composite .365.00 KG 12N -12" Green CALL 
Color II -Hi Res RGB ...799.00 KA 12N -12" Amber CALL 
Color Ill -Lo Res RGB _ 469.00 RGB Vision 1 -12" RGB CALL 
RGB Apple II Card 165.00 RGB Vision II -12" RGB CALL 

lam: Palomar makes buying easy .. 

ORDER TOLL -FREE! Call 

-237 -3333 
In California call 800- 338 -5555 

Telex 697120 -150 
1800 TERMS OF SALE: Cash. Check. money order. bank wire transfer. credit card. or purchase orders 

20 .00 from qualified firms and institutions Please include telephone number with order and expiration 

21.00 date on credit card orders California residents add 6% sales tax Advertised prices are for 
P5 00 prepaid orders F 0 B shipping point Add 3% or S3 00 minimum for shipping in the U S Pricing 

CALL and availability subject to change without notice Address written orders to 

910 -105 W. San Marcos Blvd., Dept. B -2, San Marcos, CA 92069 

Circle 326 on inquiry card. 

PALOMAR 
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PRIORITY ONE ELECTRONICS 

THERE ARE NO BETTER BOARDS - THERE ARE NO BETTER PRICES! 

ÇompuPro FROM PRIORITY ONE ELECTRONICS 

CPU BOARDS 
CO- PROCESSOR 8086/8087 

16 bit 8 or 10 MHz 8086 CPU with sockets 
for 8087 and 80130 

Pan No. 5ssedpia Ust Mee Our Price 

BN681188A AST 8MHz 8086 only $69500 S624.89 
BN613TI86C CSC 10MHz 8088 only$850.00 5764.89 
8N68T186887 A &T with 8087 option $995.00 $925.00 
131168TI86C81 CSC with 8087 option$ 1150.00 $1165.110 

'8087 Limits clock speed to 5MHz 

DUAL PROCESSOR 8085 -8088 
6 or 8 MHz provid,a true 16 Bit Power with a standard 

8 bit S-100 bus 
BN60TI6128 A&T 6MHz $425.00 S398.89 
RN 6BTI612C -SC 6/8 MHz 5525 00 5497.89 

68K - 68000 16 DIT CPU 
16 bit 8 or 10 MHz on -board sockets for 2716. 2 73 2. 

or 2764 EPROMs for .p to 8K x 16 of memory 
MBBTiMA A&T 8MHz $695.00 5525.00 
IMSST1114C CSC 10MHz 5850.00 $755.00 

FORTH OPERATING SYSTEM FOR 68K CPU 
Requires a DISK 1. --4K of CompuPro memory. 

and an INTERFACER ' or 4. 

BMOBTNKOS FORTH operating system $200.00 

CPUZ - Z80D CPU NOW 6MHz! 
3/6 MHz Z80B CPU with 24 Bit Address. . 

FASTEST Z80 CPU AVAILABLE' 
BNG13TI608 3/6 MHz AST $295.00 S279.89 
8N613T160C 3/6 ".MHz CSC $395.00 S374.89 

s 

CMOS RAM SALE! 
RAM 17 - 64K CMOS STATIC RAM 

12 MHz. RAM 1 7.2 Watt. DMA Compatible 24 Bit Addressing 

Pad Me. laud*, WI Mee Ow Prim 

BN 6BTRAM11 64K MT 10MHz $319.00 
130613T175864 64K AST 12MHz 559900 S549.89 
85681175CM 64K CSC 12MHz 5699.00 5650.00 

RAM 16 - 32K x 16 DIT CMOS STATIC RAM 
8 and /or 16 Bit 

n 12 MHz RAM 16. 32K x 16 or 64K x 8 
IEEE/696 16 Bit 2 Watt. 24 Bit Addressing 

IMIBTBA1115 64K AST 10MHz 449.00 
IMOBTINA 64K MT 12MHz $650.00 1598.89 
INBIT1NC 64K CSC 12MHz $750.00 $198.89 

NEW! RAM 21 - 128K STATIC RAM 
eI RAM 21 12MHZ. 128K x 8 or 64K x 16 

It 7.1696 8 or 16 it. 1 2 Amps 24 Bit Addressing 
9NOBTINA 128K A&T 5t350.00 $1225.00 
88687190C 128K CSC $7450.00 $1375.N 

" 1i1 

When 2 or more 8 d i raves are purchased with 
Disk 1 Controller 

DISK CONTROLLERS 
DISK 1 FLOPPY CONTROLLER - OUR DESTI 

Fast DMA Soft Sector, Controls Up To Four 8" or 5'y 
Single or Double Density Drives 

SMPOS171ACPM A&T w /CPM 2.28 BIOS $670.00 $495.00 
When purchased with two 8" $450.00 
disk drives only. 

BNPD8171 CCPM CSC w /CP /M 2.2 8 BIOS $770.00 $505.00 
139667171A Disk 1 Controller A & T $495.00 $449.89 
BNG RII11 C Disk 1 Controller CSC $595.00 $550.00 
BNGBTCPM80 CP /M 2.2 for 280/8085 w /manual & 

BIOS 8" S/D disk. S174 89 
8NGBTCPM86 CP /M 2.2 for 8086 w /manuals 

8 BIOS 8" S/D disk. $299.89 

DISK 2 /SELECTOR CHANNEL 
HARD DISK CONTROLLER 

Fast DMA 2 board set. controls 4 Shugart 4000 series 
or Fujitsu 2390 type drives Includes CP /M 2.2' 

BMSBT177A Assembled S Tested $795.00 $1500 . 85 6 871 770 CSC $895.00 $150.00 

M -DRIVE SOLID STATE DISK DRIVE, 
3500% FASTER!! 

Not really. but the next best thing for CompuPro 8085/88 
Users Call for Details on M- Drive. 

M- Drive requires a 6MHz CPU8085/88 dual processor. Disk 
r DMA disk controller and System Support 

1 Multifunction Board 
BN 68TM0I28KA 1285 of MT memory 8 M -Drive Software S 1 198.44 
8N68TM01288C 128K of CSC memory 6 M -Drive Software 01391.00 
056610025608 256K of MT memory 8 M-Drue Software 52395 00 

11N68TM258KC 256K of CSC memory 8 M -0nve Software 52795.00 

M- DRIVE /H HARDWARE LOGICAL DISK SYSTEM 
Interfaces through 'wo I/O ports. and runs at 10MHz 
IEEE 696 compatible Requires any CompuPro CPU 
a,,d a Disk 1. Each bo.ird contains 512K of fast. low 

power (900mA) RAM, with parity checking. 
BMOIT1O7A M- DRIVE /H w /software. AST 5189500 $1775D0 

LB11817197C M-ORIVE /H w /software. CSC 5209500 $185080 

S-100 MAINFRAME o 60Hz CVT Mainframe uses famuu:. . 

CompuPro Motherboard (55 lbs.) 

8568TENC20RM 20 Slot Rackmount $895.00 5825.00 
8N68TENC2008 20 Slot Desk Top $825.00 S760.00 

/11._ 

I/O BOARDS 
SYSTEM SUPPORT 1 MULTIFUNCTION DOARD 
Serial port (software prog. baud). 4K EPROM or RAM 

provision, 15 levels or interrupt, real time clock 
optional math processor 

Part Me. Beserqtlee Ust Price Our Price 

BN08TI82A Assembled & Tested 5395.00 
13N687162C CSC $495.00 
856878231 Math Chip 
856818232 Math Chip 
BN6BT162AM1 ASTw/8231 Math Chip 
B56BTI62CM1 CSCw/8231 Math Chip 
BN 6 BT 1624142 A&T w/8232 Math Chip 
BN6BTI62CM2 CSC w/8232 Math Chip 

S359.89 
S459.89 
5195 00 

S 195.00 

S490.00 
S854.89 
5490.00 
S854.89 

MPX CHANNEL DOARD 
-'O Multiplexer. using 8085A -2 CPU on board w /4K RAM 

BN 68TI6084 Assembled & Tested $495.00 $444.89 
85 681.166G4 CSC $595.00 S534.89 

With 16K RAM 
B56137166516 Assembled & Tested $649.00 S584.89 
B11681166016 CSC $749.00 S674,89 

8N6BTI33A 
SNORT? 33C 

INTERFACER 1 
Two Serial I/O 

Assembled & Tested $249.00 S218.89 
CSC 5324.00 5288.89 

INTERFACER 2 
Three parallel, one serial I/O board 

8NGBT150A Assembled & Tested $249.00 $218.89 
85687150C CSC $324.00 S209. 89 

INTERFACER 3 
Eight- channel multi -user serial I/O board 

BNGBT1748A Assembled & Tested $699.00 8028.89 
170613TI748C CSC 200 hr. 8 port $849.00 $748.89 
BNM07174511 Assembled & Tested 5599.00 $558.89 
BN6B71745C CSC 200 hr. 5 port $899.00 5828.89 

INTERFACER 4 
Three Serial, 1 Parallel, 1 Centronics Parallel 

65651107* Assembled Tested $395.00 $314.89 
8568T187C CSC $495.00 $414.69 

SPECTRUM COLOR GRAPHIC 
,'olor Graphics board with Parallel I/O 

856871448 Assembled S Tested 8299.00 $285.00 
1396133144C CSC 539500 S375.00 

S -100 MOTHERBOARDS 
Active termination. 6-12 -20 Slot 

ON613715311 AST 6 slot, 2 lbs. 5140.00 SI25.00 
8NGBTI53C CSC 6 slot 2 lbs $190.00 S155.00 
1156071540 A &T 12 slot, 3 lbs. $175.00 $155.00 
81161311 54C CSC 12 slot, 3 lbs. $240.00 $220.00 
BN6BT155A AST 20 slot, 4 lbs. $265.00 $235.00 
BNGB7155C CSC 20 slot, 4 lbs. $340.00 $310.00 

Circle 342 on inquiry card. 
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PRIORITY ONE ELECTRONICS 

om uPro 10 MHz 64Kßytes 
S -100 STATIC RAM - ULTRA LOW POWER - ONLY 2 WATTS $299* 

ASSEMBLED & TESTED - ONE YEAR WARRANTY 

UNBELIEVABLE! While the rest 
power consumption (400mA; 2 
the remainder of CompuPro's 

Extremely low power consumption (2 watts 
typical) 
Flawlessly handles any DMA device per IEEE 

696 specifications 
Single +5 Volt operation (requires no other 

supply voltages) 
Switch - Selectable choice of 24 address lines 

conforming to IEEE 696/S-100 extended 
addressing 
2K windows. individually selectable at E000, 
E800. F000. and F800 permits use with older 

memory- mapped disk controllers or ROM 

h e.. Morrow. NmthStar) 
Any 16K block may be disabled, dip switch 
selectable 2K disable from XXE000 - FFFF m 

2K increments 
Switch Selectable PHANTOM disable 

of the industry struggles to attain 6MHz, CompuPro has effortlessly jumped from 10 to 12MHz. The 
Watts) is still the lowest in spite of running nearly twice as fast. Priority One Electronics has purchased 
10MHz boards and are offering them at these unprecedented prices. 

RAM 17 

pIICE: $319.00 ea. 
List Price: S599 00 

M1 $299.00 ea. 
eNGBTRAMI7 Assembled & Tested 

Board addressable as one 64K x 8 or 32K x 16 

block, DIP switch selectable on any 64K 
boundary 

Extremely low power consumption (2 watts 
typical) 

Meets or exceeds all IEEE 696/5-100 speci- 
fications 

Flawlessly handles any DMA device per IEEE 

696 specifications 
Single +5 Volt operation (requires no other 
supply voltages) 
24 bit addressing. conforms to IEEE 696 
specifications 

8 or 16 bd data transfer dependant on SXTRO 

Conforms with IEEE 696 timing requirements 
for XTRO and SIXTN 

RAM 16 

=IN 

SALE 

PRICE: $349.00 ea. 
List Price: S650.00 

2 or 

More: $325.00 ea. 
BRGBTRAMI6 Assembled & Tested 

Çompu Pro`M 

NEW 16 BIT 

12 USER 
SYSTEM 816/D 

SAYE OYER $4000.00 ON SYSTEM 8 TERMINAL! 
The Meet9M SIII/0 is a high performance, multi -user, multi -tasking 16- 

bit system, with the power needed for involved applications such as 

sottware development This is the preferred system for business, 
industrial or scientific environments In addition, the 510 /I delivers 
spooling (simultaneous printing and editing) to further increase 

Productivity. 
10MHz 16 bit 8086 CPU with 80130 operating system firmware 

component 
512K bytes of low power RAM 

1 megabyte of M- DRIVE /H high speed solid state logical disk 
system 
Fast DMA floppy controller with 2 double sided 8" disk drives. 24 
megabytes of storage 
20 slot desk top S -100 enclosure 
12 serial Interfaces 
1 parallel. 1 Centronics parallel interlace 

Software CP /M -86. MP /M -86. SuperCalc 
Convenience features clock/calendar: interrupt controllers, interval 
timers, and co- processor and Operating System Firmware option.. 
This *slam 1111/0 is priced at $13.99500. a savings of over $3,000 d 

all of the components were purchased separately 
Pitt Ni. OSKrl/NNN Price 

N SITST51ISOBS Multiuse( 16 bit desk top system AST $13.995.00 
N SITST$I151IC Multiuser 16 bit desk top system CSC $15.905.00 
INIITSFY1 /11Á2I Same as above with RAM 21s. AST 014.305.00 
N SITIB/ISUC21 Same as above with RAM 21s. CSC $16.395 00 

OASIS 16 SYSTEM 818/016 
All the hardware mentioned with the System 816!0 with the OASIS 16 
Operating System and utilities instead of CP /M -86, MP /M -86. and 
-;uperCalc 

BNGITSTI/ISMIA Multiuser 16 bit desk top system AST $13105.00 
BN 60TSR91600C Multsuser 16 td desk top system CSC 515.195.00 
BNuBTSTSel 500421 Same as above with RAM 21s. AST $14.305.00 
Be 68TSTS61600021 Same as above with RAM 21s CSC 916.395.00 

VISUAL 330 $1.00!! 
With the purchase of 

any CompuPro System D 

AN ADDITIONAL 

SAVINGS 

VALUE OF: 
$1049.00 

VSL33OGN Specifications in column at right 

330 AND 300 

SORRY 
TELEVIDEO, MOM 
THIS IS THE NEW STANDARD 
The microprocessor -based VISUAL 330 combines VISUAL ergonomic 
elegance with selectable emulations of the DEC VT52 °. Data General 
D200, Lear Siegler ADM -3A. and Hazeltine 1500 terminals 

Sp0Nlc90us 

ANSI X3 64 Specified 

Solid State Keyboard 
Programmable Non -volatile 

Function Keys 
Video Attributes Require No 

Display Space 

Smooth Scroll. Slow Scroll 

and Jump Scroll 

Non Volatile Set -up Modes. 
"Menu" Style 

Block Graphics 
Sculptured Keycaps. 

Matted for Low Glare 
Programmable Non Volatile 

Columnar Tabbing 

Choice of Typomatic/Non- 
Typomatic Keyboard 

14" Screen 

N- Key Rollover 

CR New Line Mode 

Tilt and Swivel CRT 

User Programmable Non- 

Volatile Answerback. 32 Codes 

Screen Brightness Control 
from Keyboard 

XON /XOFF Flow Control. 

Split for Smitten and Receiver 

0ISOAL 01S1AL T,leVIdeo 
351 390 950 

NO STD NO 

STD STD NO 

STD STD NO 

STD STD NO 

STD STD NO 

STD STD NO 

STD STD NO 

STD STD NO 

STD STD NO 

STD STD NO 

OPT OPT NO 

STD STD NO 

STD STD NO 

STD STD NO 

STD STD NO 

STD STD NO 

STD STD NO 

List Prior OW Me 2 sr More 

1NISU3115 Green Screen 12' 5120000 $1151.00 S 515.00 

1009L3311400Green Screen 14' 5125000 91095.00 0I050.00 

The VSL300 contains all of the same specifications as the 330 but with 
no multi -emulation capabilities The VSL300 is ANSI X3.64 com- 
patible 

8N9S13006N Green Screen 12" 
VSL30014611 Green Screen 14" 

LOW COST DAISYWRITER 2000 
WITH 40 CPS EFFECTIVE SPEED 

AND 48K BUFFER! 

ONLY $1495.00!! 

r i , 

The SLMDW2000 may Just be the best dollar value in a letter quality 
printer on the market today Features include 

Effective printing speed raised from 16cps to 40cps by the intel- 
ligent interface 
48K buffer memory 
Daisyplot Graphics 
Printwheel cassettes available in 12 styles and 15 languages 
Standard IBM ribbon cartridges 
MTBF of 4000 hours at 25% duty cycle 

This printer is DIP switch selectable for its personality protocols This 
eliminates the need to replace a printer when the computer system is 
expanded, modified or adding additional printers that must be 

compatible with existing hardware and software. Included among the 
protocols that can be emulated are. 

NEC 5510 DIABLO 630 DOME Sprint 9 
IBM Personal Computer ATARI (Centronics 737) 

INTERFACES: 
RS232C and Current Loop Centronics type parallel interface 

IEEE /488 All are DIP switch selectable 
SPECIAL FEATURES: 

Z80 CPU 12K ROM Standard48K Buffer 16 Software or 
hardware selectable baud rates 50 -19 2K baud Micro-coded alarm 
differentiates error conditions with pulse combinations Intelligent bi- 
directional printing with logic seeking Complete word processing 
features, standard Complete self test Auto reprint up to 255 times 

Auto clear error - printer automatically resumes printing upon 
correction of ribbon, paper or cover open conditions Proportional 
spacing Supports Automatic lustificaton Complete Vector 
plotting routines Sheet feeder mode - allows easy interface to most 
mechanical sheet feeders Ouste- 60db Front panel forms control 

Universal power supply 115/220V 50 /60Hz 

Pari 519. @ascription list Pries Sur Price 

9NSLMIW2N1 Printer with 48K butter $159500 11415.N 
BNSLMOMUFT Vertical Form Tractor $ 125.90 

$120000 01050 00 S 995.00 Pre -configured cables are available Please Cali la price and part number 
$1250 00 $1095.00 51050.001 

PRIORITY ONE ELECTRONICS 
Z4111119161 DEERING AVE CHATSWORTH. CA 91311 Neon 

ORDER TOLL FREE (800) 423 -5922 - CA, AK, HI CALL (213) 709 -5111 
Terms U S VISA. MC. BAC. Check. Money Order, U Funds Only CA residents add 6V), Sale Tax. MINIMUM PREPAY ORDER 1500 Include MINIMUM 
SHIPPING S HANDLING of S3 00 for the first 3 lbs plus 45e la each additional pouts. Orders over 50 lbs sent freight collect Just in case. please include your 
phone number Prices subtect to change without notice We will do our hest to maintain prices through February, 1983 Credit Card orders will be charged appro- 
pnate freight If you haven't received your Winter '83 Engineering Selection Guide. send S1.00 tor your copy today! Sale prices for prepaid orders only 
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PRIORITY ONE ELECTRONICS 

SIEMENS FD100 -8 
8" FLOPPY DISK DRIVE 
SINGLEADED, DOUBLEDENSTY 

SHUGART .801 R COMPATIBLE 
90 DAY WARRANTY! 

ONCE AGAIN YOU 

RECEIVE THE 

BENEFIT OF OUR 

UNEQUALLED PUR- 

CHASING POWER! 

00 
$249.00 

10+ $225.00 
OEM IN(O 

drive Include $70 
UIRIESINVITEDD 

ORDER NOW AND SAVE! BNSIEF00I006 

S-100 DUAL 8" t SUBSYSTEM 
BNCCS2422A 

BNSIEFOD1008 

BNIIIFOE002 

S-100 Disk Controller with CP /M 22 

Siemens Double Denisty 8" drive 

Dual Horizontal Cabinet 

with Power Supply 

and Data Cable 

SAVE $232.00!! 

(Include $30.00 for shipping) 

1 S399.00 
2 $498.00 
1 S295.00 

OUR BEST DRIVES 
WITH THE 

BEST CABINET!! 
MITSUBISHI ELECTRIC 

Better Than 

(RIME! 

Better Than 

SHUGART! 

4i.ubie- densilr interchangeable with ()C;1.' 

BNMITM289463 Shippmq Weight 16 lbs 

BNMITM289463M Mis., 
2 or More: S435.00 each 

... 

III 

S450 00 

s 1000 

INTERNATIONAL INSTRUMENTATION , INC 

DUAL 8 FLOPPY DRIVE CABINET 

Positive Pn ' diet Gai.. , Hinged lop for easy access 
Power Suppiv 44. +50.30. +24V Heavy mn -Ilex 090 alum" 

lAn -5V um base 

iiiri intuit s Inds dtally lush Modui,ir pews onwc tor. 

TWO MITSUBISHI 8" DRIVES 
DOUBLE SIDED DOUBLE DENSITY 

AND CABINET TOGETHER!!! 

$1150.00 
BNPDBMITEDE 

BNPDBMITFDEEM Sanie ,a aoove won disk environ- $1231.01 
rn-n mind,, 

DRIVES ANO CABINET SHIPPED SEPARATELY 

S 35.00 

$1227.00 

DON'T 
MISS OUT! 

Order No. 

BNPOBSIESUB1 

r- añdón 

8-INCH 

Exactly one -half the height of any other model 
proprietary, high- resolution. read -write heads patented 
by Tendon 
D.C. only operation - no A.C. required 
Industry standard interface 
Three millisecond track -to -track access time 19 lbs.) 
BNTNDTM84B1 Single Sided $310.00 2 or more $570.00 ea. 

BNTNDTM8482 Double Sided 0495.00 2 Of more $485.00 ea. 

TANDON 53/4" DRIVES 
BNTNOTM1001 Single Sided. 250KB 15 lbs 0220.00 ea. 

2 or Mere: $200.00 each 
BNTNOTM1002 Double Sided. 500KB S295.00 ea. 

2 er More: $270.00 each 
BNTNOTM1003 Single Sided. 500KB S295.00 ea. 

2 or Mere: $270.00 each 
BNTNO TM 1004 Rouble Sided. 1000KB $395.00 ea. 

2 or More: S375.00 each 

r International 
Instrumentation 
Incorporated 

Positive Pressure Filter Cooling Hinged top for easy access 

Power Supply4ACa +5V.3A @ +24V Heavy non-flex 090 alumin- 
tAie -5V um base 

Each output is individually fused Modular power connectas 

BUY DRIVES AND CABINET 
TOGETHER AND $AVE!! 

DUAL 8 SIEMENS FDD1008. 

DUAL 8 CABINET POWER SUPPLY 

AND INTERNAL POWER CABLES 

IF BOUGHT SEPARATELY: $910.00 

PRICED AT: $750.00 
BN POBIIISIE 

ENVIRONMENT MONITOR PANEL 
Temperature and voltage monitor with visual and audible alarm tor 

overtemp condition. Direct Digital Readout of Internal temperature in 

C u stadia OMM 

BNIIIFOE002 CABINET ONLY (Sh. Wt 38 lbs.) $295.00 
BNPOBIIISIEEM 2-Drives. Cabinet 8 disk environment monitor 5775.00 

BNIIIFOE002EM Cabinet only with disk environment monitor 5375 DO 

BNPGC50M18E1hE Dual Internal Data Cable S31 15 

11,BNPGC50S6OS External Data Cable S19. 77 

DUAL THIN LINE 
CABINET by 11717 

Fan cooled 

24VA4A/5A 
SV @ 2A 
Scratch resistant 
Baked Enamel Finish 

list Mee Our Price 

BNJMRTLC Cabinet 8 Power Supply $200.00 $180.00 
(Shipping Weight 12 lbs) 

BUY THE CABINET AND DRIVES TOGETHER 
BNPOBJMRTN01 w /two TNDTM8481s (30 Ms.) 5920.00 
BNPOBJMRTNO2 w /two TNDTM8482s (30 lbs.) SI150.00 

Includes Power Cables 

51/4" DISK DRIVE CABINETS 
BNJMRIC5 JMR Single 5'1." Drive Cabinet 

(5V @ 1A, 12V @ 1.541 Sh Wt. 5 lbs 

BNYIS9802 Vista Dual 51/4" Drive Cabinet 
( +5V @ 2A. 12V@3A) Sh Wt 9 Ms 

S 79.00 

$110 00 

VISUAL 50 
Low profile detached 

keyboard features sculptured 
keys with matte finish 

Screen tilts and swivels 
80 x 24 display with 25th 
status line 

7 x 9 dot matrix with full decenders 

RS -232 Serial interface w /auxillary 
RS -232 port 
128 Character ASCII set and 31 

character line drawing set 

INTRODUCTORY OFFER!! 

$685. 
BNVSLSOBW Non -glare Black IS White List Sb95000urhlee:$650.00 
BNVSLSO0N P31 green dsplay List $75000 Der Price. 00 

(Shipping Weight 37 lbs i 

gnu LO W P 

51/4" DISK DRIVES 
BNMPISI Single -Sided Double - Density 48 TPI S200.00 
BNMPIS2 Double -Sided Double - Density 48 TPI S270.00 
BNMPI9I Single -Sided Double Density 96 TPI $275.00 
BNNPI92 Double -Sided Double-Density 96 TPI $400.00 
Replace " "when order, with "I" for MPI style bezel or 
"5" for Shugart style bezel. (Shipping weight: 5 lbs.) 

2" HIGH 8" DISK DRIVES 

The first 2" high 8" disk drive allows for mounting under 
the keyboard on CRT. etc. 

NO AC Required +5V +24VDC only 
FAST 3 msec track to track! 

BNMPI41 M ' r High 1 side double -denisty S380.00 
BNMP142M High 2 side double -density $460.00 
BNNM41S Full height I side single drive. dble. - density $380.00 
BNNM42S Full height 2 sided single drive. dble-density $460.00 
BNMM411 Full height 1 side dual dove. dble- density $760.00 
BNNP1421 Full height 2 sided dual drive. dble -density $920 00 

(Shipping Weight: 11 lbs. per drive) 
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p. 

PRIORITY ONE ELECTRONICS 
5" DISKETTES TIA/RS232 WALL PLATES 

(Does not include connectors, 
RulliWP0B251 Single punched 

4/$10.00 
81111IWP0R252 Dual Punched 

4/$12.00 
RS-232 "D" SUD -MINIATURE 

CONNECTORS 
1 -9 10-24 25-99 100 -UP 

SOFT SECTOR 

40 TRACK SINGLE SIDED 

DOUBLE DENSITY WITH 

HUB REINFORCING RINGS 

,o $19.95 
BONUS! 

FREE!! KASSETTE 10 

AWNS 
LIBRARY CASE WITH BNCNODB25P 

PACKAGE OF 10 DISKETTES BNCNDDB25S 

A 54.25 VALUE!! BNPRI5SOD (Shipping Weight 2 it's l BNCND0651212 

BNCNOP25H 

BNCNOOB51226 

lBNCN002041B 

BNPR1580 packageor 80. loss LibraryCase $120.00 

25 Pin Male $2.75 $2.50 S2.25 $1.95 

25 Pin Female $4.00 $3.50 $3.25 $3.00 
1 Pc. Grey Hood $1.65 $1.40 $1.25 $I.15 

$1.00 2 Pc. Grey Hood $1.50 $1.25 $1.10 

2 Pc Black Hood S1.75 $1.50 $1.35 S1 20 

Hardware set 2 /Pr $1.00 S .80 S 70 5.60 

COMPLETE ono uPro SYSTEMS 
FREE SUPERCALC-86! FREE dBASEII!! 

AND A TELEVIDEO 910 TERMINAL FOR ONLY $1.00! 
SYSTEM 816/A 

ENTRY LEVEL SINGLE -USER SYSTEM 
System 816/A is an excellent choice for an entry level, single user system that's designed with tulure 
expansion in mind. 816/A includes Interfacer 4 (three serial I/O ports, parallel port. and 
Centronics/Epson -style port). two RAM 17s for 128K of fast, static memory, and System Support 1 

!clock calendar. RAM /ROM /match processor options, RS -232C serial port. interrupt controllers. 
interval timers. and mare). and Ashton-Tate 's dBase Junior', an upgradeable subset of their popular 
dBase II data base management software. This combination of components means superb computing 
today with an option for future expansion - all the way up to a multi -user system. System 816/A is 

priced at $5495.00. a savings of over $1000.00 compared to all components purchased separately 

BNGBTSYS818ADA Single User System Desk Top, AV $5495.00 
BNGBTSYS816ADC Single User System Desk Top, 200 hr. Burn -in $6345.00 

BNTLV910 TeleVideo 910 Black& White w/purchase of above system Si .00 
I70 

TEXAS INSTRUMENTS 
16 PIN GOLD AND TIN 

DIP SOLDERTAIL SOCKETS 

TIN GOLD 
QTY BNTIS16LP BNTIG16LP 

5o 8.00 $ 10.00 
1000 60.00 $ 80.00 
4500 225.00 $315.00 

1200 BAUD AUTO -DIAL 
HAYES SMARTMODEM COMPATIBLE 

U.S. ROBOTICS 

MODEMS 

$495.00 
The AUTO DIAL 212A Modem is a direct connect 0 -300 or 1200 baud 
modem capable of dialing and calling for you. The ARTS DIAL 212A Is 

compatible in bootie. te Me BC Reyes SMARTMODEN ". 

Pad Me. Desaig in List SALE Price 

YDBDADIA1212A 0 -300. 1200 baud dialing modern $59900$495.00 

Ïrl 0AZ4GARD 
l Y J gGL WAGER 

iherr 

LINE MONITOR POWER 

CONDITIONERS 

Before you plug in your computer. you'd better consider how you are 
going to insure or protect your investment from unwanted electrical 
pollution 

DG115 SERIES 

SINGLE STAGE SPIKE PROTECTION 

Pad No. Description WI. List SALE 

BNWBRDG1ISP Wall unit plug in 2 lbs. $49 95 $34.95 
BNWBROG1ISS 6 outlet strip w /SWBLT 3 lbs $61 95 $42.00 

DG315 SERIES 
3 STAGE SPIKE FILTER AND FOUR STADE NOISE FILTER 

BNWBRO0315P Wall unit plug in 2 lbs. $153.95 $ RISS 
BNWBRDG315S 6 outlet strip w/SW&LT 3 Ibs.$193.95 $115.55 
BNWBROG3155 6 outlet racks w /SWBLT 8lbs.S193.00 5115.55 

SYSTi MS 
iN( 

1 

Z -80 BEGINNER KIT 
Z80 CPU - 2 S -100 
EXPANSION SLOTS 

Z80 CPU 

2 S -100 slots for expansion 
Wire wrap area for custom circuitry 
On board keyboard and display 
Cassette interface for mass storage 
2K RAM included 
4K ROM (rat incli,' 
RS232 pert 300192K baud 

Comes with MG Monitor on ROM 

with 510 driver lu thes 
TINY BASIC available 

BNQTCZ80BEGA 
LIST PRICE /40000 

SALE PRICE: 

$340.00 
(Shipping weight 41bs) 

TINT BASIC ROM: 

BNQTCTBASIC $25.00 

COST 
PRINTER 

AVAILABLE 

$229.00 
THIS IS NOT A TYPOGRAPHICAL ERROR! 

lrIlN 
axa..coaraar 

IOM 

5 x 7 Dot Matrix Parallel Interface 
(Centronics) Tractor Feed Dot Address- 
able Graphics Up to 3 -Part Paper Self 

Test One Year Warranty 30 CPS 80 
Column Unidrectional Uses Regular Paper 

BNAXMSP100A (Shipping Weight 11 lbs 

List Price: $389.00 $22900 

Fer More 

Details. 
See Page 215 

of the January 
Issue of BYTE. 

ACOUSTIC MODEM 

The PRISE UNI Modem is a 300 baud RS232 compatible acoustic 
modem capable of operating as either an answer or originate modem It 
is BELL 103/113 compatible and will accept most standard phone 
h,irinlf'ts 

BNUSRPLNK 300 Baud acoostir modem $149(1'. $129.00 

MICRO LINK DIRECT CONNECT MODEMS 

BNUSRMLN1(300 0 -300 bauddnecl connect $17900 $159.00 
BNUSRMLNKI200 1200 baud 'tar, S4.r i. $399.00 

AUTO UNK DIRECT CONNECT 
AUTO ANSWER MODEMS 

BNUSRAlNK300 0 -300 baud auloldirecl correct 5219 u $195.00 
BNUSRAlNK1200 1200 baud auto/dnect connect $499 Or $449.00 
BNUSRALNK212A 0.300. 1200 baud auto /direct 5549ÚC. $475.00 

uf 

Specs 

1ZOO Baud I I X X 

0.300 Baud X X X X X 

Auto Dial I 
¡Hayes Smareiedara 
cwn Whblel 

Auto Answer X X X K 

Auk Mede Select X X X 

OTR Override X X X X X X 

RS232 pips 263 X K X X X X 

reversible 

LEO Indicators: X X X X X X X 

Carrier Detect X X X X X X X 

Analog LaopbacV X X X X X X X 

Self Test 

Send Data X X X X X X X 

Receive Oats X X X X X X X'. 

Terminal Ready X X X K 

Oft Hoek X X X X 

Answer Mode X X X X 

bag Indicale X X 

Ryh Speed X X 

PRIORITY ONE ELECTRONICS 
Ilk9161 DEERING AVE CHATSWORTH, CA 9131 1 N` 

ORDER TOLL FREE (800) 423 -5922 - CA, AK, HI CALL (213) 709 -5111 
Terms U S VISA. MC. BAC. Check, Money Order. U Funds Only. CA residents add 6'5% Sales Tax. MINIMUM PREPAID ORDER 'S 00 Include MINIMUM 
SHIPPING 8 HANDLING of $3.00 for the first 3 lbs. plus 400 for each additional pound. Orders over 50 lbs sent freight collect. Just in case, please include your 
phone number Prices subject to change without notice We will do our best to maintain prices through February. 1983 Credit Card orders will be charged approp- 
nate freight. If you haven't received your Winter '83 Engineering Selection guide. send 51.00 for your cony today! Sale prices for prepaid orders only. 
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V-353F 

DUAL TRACE OSCILLOSCOPES 
ALL NWI 

HN2 PROBES ANO INSPTERS IONNMANUAL 
MPLETE 

35 MHz 
DELAYED SWEEP 
Single time base delay sweep 

rectangular CRT with internal graticule 
High sensitivity 1mv /div (2MHz) 

Large dynamic range of 8 div to full band- 
width CH1 output Built-in signal 
delay line 
BNHITY353F List $94900 

SALE: $799.00 

V -352F 35 MHz DUAL TRACE 
Same as 11352F except without delayed sweep 

BNNIT8352F 

64K IEEE /S -100 DYNAMIC RAM 

List $895 00 SALE: $749.00 

V-203F 
i v 
r Y" . .0ir 

20 MHz 
DELAYED SWEEP 

Single time base delay sweep High 
sensitivity 1mv /div (5MHz) Full 1V 
triggering X -Y operation CHI 
Output High reliability, MTBF 26000 
hours 
INNITO203F List $749.00 

SALE: $625.00 ENIM 
V -202F 20 MHz DUAL TRACE 

Same as 8203F except without delayed sweep 

8NNITY202F List $695.00 SALE: $575.00 

LC 
California 
Computer 

DNDN Systems 

2 or 4MHz BANK SELECTABLE 
2 or 4 MHz operation Designed to IEEE proposed S -100 bus stand- 

ards Supports IMSAI -type Iront panels Operates with either an 8080 
or Z -80 based S -100 system providing processor transparent refreshes 
with both Bank - select system allows system memory expansion 
Bank -select port's address is Jumper selectable Any 16K block can be 

made bank -independent All 6411 can be made bank -enabled on power - 

on and reset Fully buffered address and data lines Configuration as a 

16K. 3215 or 48K board without the removal of RAMs Fail -sale refresh 
circuitry for extended Wait States Board configuration with reliable, 
easy to configure Berg pumpers Supports OVA Jumper -selectable 
Phantom input Assembled & Tested All ICs in sockets Uses 
Popular 4116 RAMs Full factory warranty. 

REGULAR LIST PRICE IS $375.00 

YOU SAVE AN 

INCREDIBLE $176.00!! 

199. 
BNCCS20653 (St,. wt 2lbs) 

30 MHz 
DUAL TRACE 

High sensitivity 1mv /div (5 MHz) 
Full TV Triggering X -Y operation 
CH 1 Output Built -in signal delay line 

High reliability, MTBF 20,000 hours 

BNNITY302F List $799.00 

SALE: $699.00 

V -152F 15 MHz DUAL TRACE 
Same as V302F except without delay line and only 15MHz 

BNHITTI52F List $59500 SALE: $495.00 

ir SIERRA DATO 
SCIENCES 

Ir-..J Am ..J Ana. J a 

1 

Cs MICROI'OLIS 

BEST OF BOTH WORLDS! 
PERFORMANCE AND 

LOW COST! 
ZBOA 4MHz CPU 64K RAM 2 Serial RS -232 Ports 

Floppy Disk Interface Controls Four 8'" or 51" Drives 35 Mbytes 
of mass storage CP /M 22 with the Sierra Data Menu Driven BIOS 

Winchester Hard Disk Adaptor Disk Drive Power Supply and 
Cabinet Drive Data Cable S -100 IEEE Compatible 

PACKAGE 

CINTAINT TOTAL 
BNSOSSBC SBC Computer $850.00 PACKAGE 
BNSOSHOI Hard Disk Cont. $150.00 
BNSOSWNMCP Disk Cab & P S$495. 00 PRICE: 811810112231 35 Mbyte 

Hard Disk $3595.00 $47 95 00 BNSBSCPM CP /M 2.2 w /BIOS $150.00 

$5240.00 SAVE $445 00" 
(Shipped in 5 boxes. total Sn Wt 81 lbs ) BNPOBSOSMCP 

COEX 80 FIT 
LOW COST, 

DOT MATRIX 
PRINTER! 

1111 

w, 

80 cps 10. 12 or 16 5 cpi 3 selectable line spacing Vertical 

format control Centronics parallel or RS232 serial interface Use a 

standard Underwood spooled ribbon Friction and tractor feed 

Ili Pirko OW Price 

BNCOX80 FT Parallel nt $399.00 $329.00 
BNC0XB0FTSER Serial int $399.00 ó329.00 

List Price: $399.00 

SALE PRICE: 

5529.00 
(Shipping Weight 21 Ibs.J 

COMPARE PRICES! 

.4DDB 
amies ogtal Data Systems ne 

SALE! 
$525.00 

VIEWPOINT 3A +- ADDS 
Detachable keyboard, RS232 interface and auxiliary 
port, 80 x 24 display with 5 x 7 dot matrix, tillable 12' 
green screen. 

1.INAIIOMPI Str Wt 30lbs List- $699.00PUMICE: $525.00 

S -100 BOARDS 
SSM 

Part No Description 

BNSSMPBIA 2708 /2716 Programma 8 EPROM 

BNSSM105A 1051nput/Gutput 
BNSSMI00A 108 Eight Serial I/O 

BNSSM104A 2 Parallel. 2 Serial I/O 

BNSSMYB.3A24 80 x 24 Video Board 

DUAL 
BNOULCPU68000 68000 S -100 CPU 

BN OULOM EMMA 256K Dynamic Memory Card 
BNOULCMEM32 32K CMOS Memory Card 
BNOULEPROM32 2716 EPROM Board 

BNOOIS104OMA 5104 -OMA 

OT COMPUTER 
BNOtCZ80BEBA 

BNgTCSBC24A 
BIN TCCCSA 

BNCCS28I0A 

BBCCS27I001 
BNCCS27I90I 
BNCCS27200I 

BNCCS27300I 
BNCCS2122A 

fist Our Price 

$265.00 19.89 
$32900 289.89 
$55000 69.89 
$290.00 249.89 
$499 00 $440.00 

$895 00 $850.00 
51295 00E1230.00 

$695.00 $860.00 
529500 $295 
$69500 650.00 

180A SBC Beginner Kit A8T $400 00 360.00 
S -100 SBC AST $32500 295.00 
Clock Calendar S165.00 150.00 

CAUFORNIA COMPUTER 
780A CPU w /RS232 $325.00 
4 Port Serial I/O 

2 Serial. 2 Centronics Par. 

4 Port Parallel I/O 
b Port Serial I/O 

Floppy disk controller w /CP /M 

$325.00 
$360.00 
$27500 
$550 00 
$425 00 

289.89 
310.00 
u5.00 
2{5.00 
525.00 
399.00 

TRIM 
6/166 SOLO 

Introducing Solo, a new cost -effective solution 
to Apple Disk Storage, offering all the capa- 
bilities of the standard Apple Disk ll at a 
fraction of the cost! 

APPLE 

DISK DRIVE 

Totally Apple II compatitile 
Cost effective 
35 track drive 
143K bytes of storage 
120 day warranty 

1111 
$269.00 

089153101 Apple drive add -on 

uet Price SALE 

$299 00 $269.00 
VISTA 3101 DISK DRIVE WITH APPLE II CONTROLLER 

$349.00 BNVIS3I I Drive with controller $379 00 

(Shipping Weight 6 lbs.) 

PRIORITY ONE ELECTRONICS 
9 ] 61 DEERING AVE CHATSWORTH, CA 91311 N` 

ORDER TOLL FREE (800) 423 -5922 - CA, AK, HI CALL (213) 709 -5111 
Terms U.S. VISA, MC, BAC, Check, Money Order. U.S Funds Only CA residents add 61/2% Sales Tax. MINIMUM PREPAIO ORDER 1500 Include MINIMUM 

SHIPPING 8 HANDLING of $3.00 for the first 3 lbs. plus 40e for each additional pound. Orders over 50 lbs. sent freight collect. Just incase, please include your 

phone number Prices sublect to change without notice. We will do our best to maintain prices through February. 1983. Credit Card orders will be charged appron- _ relate freight. If you haven't received your Winter '83 Engineering Selection guide. send Sl 00 for your copy today) Sale prices for prepaid orders only 

IN 
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nc ossified Ads 
FOR SALE: Sinclair ZX8I computer complete with 16K mem- 
ory module and Financial Program package, used for only one 
week. S 1 10. Joe Blyan. 1607 Limestone Court. Montgomery. AL 
36117. (205) 272 -0754. 

FOR SALE: IBM Selectric terminal from the IBM Saber system 
converted to an uppercase and lowercase printer. 5200 buys 
printer. interface and dorer for H -8. driver listing. and schematics 
needed to interface to other microcomputers. Tom Golway. 12)2) 
735 -2935. Monday through Friday between 9.30 a.m. -4.30 p.m. 

FOR SALE: Heathkit H -14 printer with 40. 80, 96. and 132 col- 
umns. Selectable bps rate 110, 9600. Letter quality. RS -232C inter- 
face: 5290. Jim &ooks, 3343 Grand River Dr.. Grand Rapids. M 
49505. 1616) 363 -2660. 

WANTED: Hardware information, service manuals, circuit 
diagrams. etc , fa aging Wang 22008 computer. any or all 
peripherals and any information concerning add-on ROMs. Am 
also interested in reasonably priced peripherals for same. Will glad- 
ly pay for photocopies. etc . but please contact me first to avoid 
duplication. Phil Sutherland. FOB 177. Nedlands, Western 
Australia 6009. or phone international + 61 9 386 4859 during 
office hours here (0100 to 0900 GMT). 

FOR SALE: North Star floating-point board. Unused. due to in- 
compatibility with FORTRAN compiler. Lists at 5399. will sell for 
5250 or best offer. Mike Modest. 12651 Windward Ave.. Los 
Angeles, CA 90066. (213) 397 -4836. 

WANTED: Your help bnngng microcomputing awareness to 
rural Minnesotans. East Central Regional Library (ECRL) Computer 
Fund raises funds to place microcomputers and educational soft- 
ware in rural libraries for use by general public free of charge. Send 
tax-deductible contnbutions to ECRL Computer Fund. Attn. D. L. 

Deye MD, Cambridge Clinic. 626 South West 7th Ave.. Cam- 
bridge, MN 55008. 

FOR SALE: Apple Silentype thermal printer with interface card 
arid connecting cable. Driven by little old lady to church on Sun- 
days. Excellent condition. Free with purchase: one well -used but 
interpretable manual Asking 5425 US funds. Response guaran- 
teed. Erik Sea. 22 Edgar Dr.. London. Ontario. N6G I K I Canada. 

FOR SALE: 54 disks of gamesl Complete personal collection of 
over 1.000 arcade, adventure. educational. space. etc. Will sell 

only as a unit for 5850. One of a kind. E. Abrams. 6400 Hayes S.. 
Hollywood. FL 33024. (305) 987.6889. 

FOR SALE: New TRS-BO Model III with 46K, two disk drives. 
serial pat. Scnpsit Word Processor and parallel cable. best offer 
Spectrum Soft Sector 5'/ -inch floppy disks. excellent quality. they 
will work in Apple. TRS -80, and many others 52 50 each plus suf- 
ficient first-class postage. J. Browning. 3616 Crest SE. Albuquer- 
que. NM 87108. 

WANTED: Apple II with 16K of memory or Osborne I per- 
sonal computer in exchange for full tax write-off A professional. 
fully registered, nonprofit theatre needs a small business computer 
for budget planning and control needs. Word processing and 
printing capabilities are not essential. Your donation Is tax - 
deductible David Lemos. Producing Director, San Jose Repertory 
Company. POB 9584. San Jose. CA 95157. (408) 294 -7572. 

ATARI USERS: I am currently interested in hearing from other 
Atari users around the states to start a users group and put out a 
newsletter. If you have anything to contribute to the first issue 
please send it to me. I am also looking for software to trade John 
Conley. I I Sunnyside Rd_ Scotia. NY 12302. 

FOR SALE: Attention homebrewersl I am selling many ICs and 
other components. Most of these Ks are memory. LS) interface. 
and many 7400 TTL. also sane 4000 CMOS. All at low prices 
and guaranteed. Most are new and unused. Send SASE for a list 

and prices Kevin Lovelace. 55(X) Sonora Dr.. North Little Rock. 
AR 72118. 

FOR SALE: Eaton LRC 7000+ printer with manual, three new 
nbbons. and cable . Excellent condition. S 150. John C. Daoust. 
1103A East 23rd Sr . Texarkana. AR 75502. (50 II 774 -1340 after 
5 p m. 

FOR SALE: Lobo Model 1850 hard disk for Apple II Plus can- 
puler Includes in one package' 10- megabyte fixed 8-inch disk. 

1 2-megabyte 8-inch floppy disk. power supply. and controller 
card. Brand-new condition, 6 months remaining on factory war- 
ranty 53000. Ray Krauss. 3478 East Jamison Ave., Littleton. CO 
80122. (303) 694.1931. 

FOR TRADE: Software for Timex and/or Sinclair computers 
with I 6K RAM. I have a collection of games and utilities which I 

would be interested in swapping for programs of equal value 
They are available on cassette or in listing form. Chris Collins. 485 
Willowtree Dr_ Melbourne. FL 32935. 

WANTED: Manual for TDUXitan text editor . Will pay cost of 
duplicating. Lloyd Larson. 38236 Sheridan Rd.. Waukegan, IL 

60087, (3I2) 244 -4943. evenings: 882 -3777, days. 

FOR SALE: DEC M8059 -KF 128K-word (I6 bit with parity) 
memory card for O-bus (LSI - I I). Brand new in original box. 
manufactured April 1982. DEC List price 52834 with I 2-month 
delivery Uses Hitachi 41645. Asking 52000, price regotiable. 
Michael Byer. Georgia Tech Box 32380. Atlanta. GA 30332. 
(404) 874-4987. 

FOR SALE: New multi-user North Star Horizon with 256K 
bytes of memory. I8-megabyte hard disk. one quad drive. one 
HSIO board, and processor Reasonably priced below wholesale 
Drop a card with quote and I will call you. A. I.. 74 Lincoln St., 

Jersey City. NJ 07307, (201) 659-0836 

FOR SALE: Exidy Sorcerer 32K, 8K BASIC pak. several games, 
computer instructal book. and BASIC instruction book. S550 or 
best offer. Development pak: 560. 64K Netronics memory board 
without memory (41 16): S t00. Heathkil ET -3400 trainer and 
course S 195 Would consider trade on any of the above for 
8-inch disk drives a CP/M software. Nelson Lewis. 1005 Don 
Bovin Ln_ Farmington. NM 87401. (505) 325-5426 evenings. 

WANTED: CP/M software. Well-established nonprofit corpora- 
tion seeks tax-deductible contributions of new and used CP/M 
software. Will furnish certified receipts. Philadelphia Festival 
Chorus. Sate 4310. 1500 Locust St .. Philadelphia. PA 19 IO2 

FOR SALE: Ball transistor- transistor logic I2 -inch black -and- 
white monitors, little use, ready to plug into Osborne I. Money 
back if not fully satisfied: S125 (S130 with manual and schematic) 
plus UPS shipping charges. Also, I want a biorhythm program on 
5''A -inch floppy disk for CP/M operating system. Lew Yeager, 728 
Seventh S_ Marietta OH 45750, (614) 373 -6501. 

FOR SALE: Heath H-89 with single 51/4 inch floppy disk and 
H -I4 printer: best offer. Xerox dual 8 -inch single -sided disk doves, 
new S 1 395. Sencore CB -42 analyst best offer Sams CB- I 

through CB -125: best offer. Heathkit S13-3170 and 58-40 I complete 
with manuals. best offer. Stan Stevens. RR4 Box 26. Iowa City, IA 

52240. (319) 354 -9726. 

WANTED: Collecting Apple II PLus one-line programs (up to 
five -liners) including utilities. graphic/sound routines. a illustrations 
of useful addresses in the Apple. If you wish a listing in return, 
please send a SASE with your one-liner or include a dollar 
(without a one -liner) to cover printing costs. James A. Sullivan, 
2309 Glenn Court. Charlottesville, VA 22901. 

FOR SALE: Two teletype Model 43 keyboard/printer, dot - 
matnx terminals, 30 cps RS -232C in mint condition. 5450 each. 
Also, Millenium universal In-circuit emulator with 6800 personality 
card. S1500 (originally S7000) Ralph Guditz, 1951 Colony S.. 
Mountain View. CA 94043, (415) 960 -3462 after 10 p.m. PT. 

WANTED: TRS-80 Model IAII- compatible software to swap I 

have a large library of programs to trade for anything ranging 
from utilities to arcade games Send a list of your programs or a 

Cassette Or disk of your better programs and I will promptly return 
the same. Ron Katcher. 13843 North 5I st St , Scottsdale. AZ 
85254, (602) 996 -5454. 

FOR SALE: Ohio Scientific C4P Senes 2: 8K RAM and 8K ROM. 
color graphics. Includes full schematics and instruction manuals. 
Used less than 5W hours. Paid 51600 for computer and Amdek 
color monito. 51250 fern. I will pay shipping. Orpheus Allison. 
POB 387. Mapleton. ME 04757 

FOR SALE: 48K Apple II Plus computer with radio-frequency 
modulator and tape recorder Lots of software plus all manuals 
and demonstration programs. 5900. Geoff Emerson. 3 Spaulding 
Court. Saugerties. NY 12477. (914) 246 -9770. 

FOR SALE: OSI C I P with 8K RAM. 32/64 video modr icanon. 
new ROMs. RS -232C port, dual Joysticks. and sound port. Good 
condition 5375 or best offer Also. Micro Communication Corp. 
digital tape dove and nine 50-foot tapes (similar to Exatron Stringy/ 
Floppy), barely touched S 125. Send SASE. Michael Mclnerny. 75 
Coachman Dr Penfield. NY 14526 

FOR SALE: Cromemco Z-2 with dual 8-inch floppy disks. 128K 
bytes of memory. digital- to-analog and TV Dazzler boards. two 
joysticks. SOROC IO 120 terminal, and GE Termner 300 printer. 
Software. FORTRAN. assembly, Database. Word Processing. 
BASIC. Dazzler games and graphics. LISP. and Ratto. Ongnaly 
58000, asking 53600 P Baum, 1 1410 Lombardy Lane, Sunny - 

mead, CA 92388. 

WANTED: Broken or unwanted computers, printers. and 
other peripherals I am a high school student. but will pay for ship- 
ping and handling. Greg Ham. 4048 Southwest 8th S., Planta- 
tion, FL 33317. (305) 792 -4204. 

FOR TRADE: One or more new Xerox 820 computer systems 
with duel 8-xich disk drives (retail 53900 each) and/or one or 
more Xerox 0400 Telecoplers (retail S 1695 each). We need three 
letter-quality printers of 40 cps or better: also a Televdeo display 
and keyboard, and/or a hard-disk system to knk with our Altos 
8000 processor Call if you are interested in bartenngl Mary Lom- 
bardi. 547 Mission Vineyard Rd_ San Juan Bautista. CA 95045. 
(408) 623 -4576 

FOR SALE: PET 2001 with 24K bytes of memory (8K plus 16K 

expansion) Can insert additional 16K in memory-expansion 
board. Commodore 2040 dual-disk drive. One built-in cassette 
drive and added full -sized keyboard. All manuals included 5975 
Nell Omvedt, 3036 Asbury St ., Roseville. MN 55113. (612) 
633-5743 

FOR SALE: Apple Ill including black-and -white monitor and 
additional disk drive. Also, Pascal, Visicalc, and Business BASIC 
software packages. Less than one year old and in perfect condi- 
tion S4000. R. Michael Tague. 200 Don Allen Rd . Louisville. KY 
40207, (502) 895 -4508. 

WANTED: User manual, schematics. etc , for Compu/Time 
CT -100-1 caks3ator and dgtal clock 5 -100 board. I will pay 
reasonable reproduction and mailing costs. Jim Wolfe. P08 6601. 
Torrance. CA 90504. (213) 376 -2931. 

FOR SALE: NEC 12-inch monitor and Microsoft 16K RAM 
card. unused. new S 100 each or best offer. A. Morton, 1 340 Lat- 
ter Ave , Akron. OH 44305, (216) 784 -9697. 

UNCLASSIFIED POLICY: Readers who have computer equipment to buy, sell, or 
trade or who are requesting or giving advice may send a notice to BYTE for inclusion in the 
Unclassified Ads section. To be considered for publication, an advertisement must be non- 
commercial individuals or bona fide computer clubs only), typed double -spaced on plain 
white paper, contain 75 words or fewer, and Include complete name and address. This ser- 
vice Is free of charge, notices are printed once only as space permits. Your confirmation of 
placement is appearance in an issue of BYTE as we engage in no correspondence. Please 
allow at least three months for your ad to appear. Send your notices to Unclassified Ads, 
BYTE /McGraw -Hill, POB 372, Hancock, NH 03449. 
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Unclassl led Ads 
FOR SALE: Ohio ScrenMic Challenger 4P color computer. Ex- 

cellent condition with Quasar solid-state black- and -white con- 
verted TV /monitor and cassette recorder. Includes all manuals and 
OSI home -taped programs S550 or best offer. Barry Stek, 140 

Morningside Ave.. Park Ridge, NJ 07656. ß01l 391 -6015. 

ADVICE NEEDED: I have an 8085 -based homebrew and I 

would like to implement a BASIC interpreter. I will buy or swap 
parts or ideas I have many homebrew microcomputer circuits. B. 

Shaffe. 98 Onieda Ave.. Centereach. NY 11720 

FOR SALE: TRS-80 Model Ill 48K with disk drive. 51550, only 4 

months old. Leave a message and I will call back. Robert Linza. 
(713( 332 -74W. 

FOR SALE: 3-year-old TRS-80 with four disk drives. high -speed 

daisy -wheel printer with optional tractorfeed. RS -232C, uppercase 
and lowercase adapter. data separator, 64K Omicron Mapper 
with CP/M. Excellent condition. Software includes Scnpsit, Script. 

Chextext. NEWDOS. NEWDOS -80. TRSDOS. CP/M -22. C- BASIC. 
MBASICEO, Wordstar. BASIC Complex. TDAM. Sort- Merge- AIDS 
Ill. and much more New cost was S1 1,000 asking 54675. Torn 
Hamilton. 1998 Collingswood Rd., Columbus. OH 43221, 1614) 

488 -7771 

FOR SALE: S- 100 boards in working condition: 16K North Star 

RAM for 5225. 16K Memory Merchant static RAM for S150 16K 

CCS Model 2116C static RAM for S225. Morrow Switchboard for 
5200. 5SM 104 -2 parallel. 2 serial I/O for $225. R. E. Clark. 712 

South Ninth, Memphis, TX 79245, (8061 259 -2232 after 8 p.m. 

WANTED: Wang 2200 SVP -8B, MB DSDD disk. two MB fixed 

disks. 2236 DE interactive terminal, and 2235 matrix printer. Joe 
Showers. 1315 North Union St ., Wilmington. DE 19806. (302) 

655 -6224. collect during day. 

WANTED: Used 5 -100 computer for college student. I will ac- 

cept any excess you have drives, mainframe, memory. etc. I will 
send my 5- year -old stamp collection as a donation toward a run- 
ning disk system. Call before sending. Tom Knox. POB 1 1 1305, 

Nashville, TN 37211. 16151 333-3627 after 5 p.m. 

FOR SALE: Two SV. -inch Shugart Model SA400 disk drives 

together in case with power supply; includes cables, manual, and 
dustcover $360. Also, one SEA -16 16K -byte memory board for 

KIM. SYM. AIM, or any KIM-4 bus machine. 5100 Both in mint 
condition. Tim J. Ingham, 2540 College Ave. /302, Berkeley. CA 
94704, 1415j 548-5370. 

WANTED: Any learning information appreciated as I have ac- 

cess to a Hewlett- Packard 2647A and a SWT 6800 System with 
flex. Trying to learn while in prison. Stafford B Bright, POB 

AE-1146. San Luis Obispo. CA 93409. 

FOR SALE: KIM system: KIM -I: S80. RCA keyboard 550, 

TVT-6 video board; S25. TR5-90 video monitor S40. Econoram 
II -A 8K RAM. 580. Trendcom 1o0 printer with Apple interface 
$225. Complete computer 'system up and running. with all 

technical manuals. Tiny BASIC, assembler, and much additional 
software: 5400. Will sell all or part. Joel Aycock. ROB 209, Kula. 

HI 96790. (808) 244 -9108 (work). 

WANTED: Used. working 5.100 or multibus mainframe with 
motherboard and power supply. with or without cards. Also 
need wire -wrap boards for the above. David Langmann. 2900 
Connecticut Ave. NW, Washington. DC 20008. 

FOR SALE: Teletype Model 43 KSR. sprocket feed. with (inter- 
nal) 16K -byte Edge Technology Inc. Telebuffer-43 ASR Excellent 

condition: S 1300. F. T. Grover. 8201 Hamilton Spring Court, 
Bethesda. MD 20817. (301) 365-0969. 

BOMB 
BYTE's Ongoing Monitor Box 
Article # Page Article Author/si 

1 33 The Lisa Computer System Williams 
2 54 Build a Handheld LCD Terminal Ciarcia 
3 68 Apple's Enhanced Computer: The Apple He Moore 
4 90 An Interview with Wayne Rosing, Bruce 

Daniels, and Larry Tesler 
Morgan, 
Williams, 
Lemmons 

5 118 The Enhanced VIC -20, Part 1 : Adding a Reset 
Switch Swank 

6 130 The World of Standards Card, Prigge, 
Walkowicz, 
Hill 

7 146 Welcome to the Standards Jungle Witten 
8 182 A Proposed Floppy -Disk Format Standard Card 
9 194 The Proposed ANSI BASIC Standard Anderson 

10 203 NAPLPS: A New Standard for Text and 
Graphics, Part l: Introduction, History, and 

Fleming, 
Frezza 

Structure 
11 256 Realizing Graphics Standards for 

Microcomputers 
Langhorst, 
Clarkson 

12 272 The IEEE Standard for the S -100 Bus Ga reiz 
13 302 The Scribble Text Processor Kern 
14 314 Problem Oriented Language, Part 3: 

Assembling the Modules Finger 
15 347 User's Column: Confessions, Pascal Prime, 

Wescon, and Perfect Writer Pournelle 
16 366 LDOS Utilities Daneliuk 
17 392 Shape -Table Graphics for the TRS -80 Rollins 
18 452 Passing Untyped Parameters in UCSD Pascal Willner 
19 458 A Terminal Program for the TRS -80 Model III James 
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FOR SALE: Word processor Addressograph 425 with full - 

page 54 -by-&$ green monitor: letter -perfect Oume daisy -wheel 
printer and tractorfeed, dual 8 -inch drive, Complete with mail 
merge. sort, select and arithmetic options, 150 floppy disks. and 
manual. Excellent condition. New S9000. will sacrifice for 54200. 

Soaring Bear. 2509 North Campbell. Tucson, AZ 85719, (6021 

432 -3081 

FOR SALE: Complete set of HcIE magazines Over 80 issues 

from premier 1 975 issue to latest issue (August 1976 missing). 

5210 postpaid. Greg Aharonian. 307 Willow Ave., Ithaca, NY 
14850. (607) 256-4940 

WANTED: Graduate student wishes to correspond with any- 
one interested in cognitive sciences Looking for exchange of 
techniques. ideas. and opinions on topics such as artificial intelli- 
gence. languages (LISP. Logo. Planner, etc. 1, and psychology. I 

have background in psychology and programming. Conrad San- 

ford. 135 State St 768 -360. Auburn. NY 1 3021. 

FOR TRADE: Apple ownersl Send me a list of your software 
programs and I will send you mine. I am especially interested in 
recreational software. Please include a SASE. T I. Chienroi. POB 

855. Islington. MA 02090. 

FOR SALE: Hewlett- Packard HP 41-C calculator, card reader. 
four memory modules. math and stat modules, and several ap- 

plication books 5425. Dr. Alan Grant, 530 44th St., Brooklyn. NY 
11220.(212)436 -1714 

FOR SALE: Software for the Apple II Plus. The Comptroller. 
General Business System. A/R. NP, and G/L. Nate Brown. 17171 

822-6184. 

FOR SALE: Exidy Sorcerer 32K -byte computer with BASIC 

ROM cartridge. Excellent condition. in original carton. with 
manuals. schematics. and two years of newsletter issues 5590. 
Multibus interface for above. makes it Multibus Master: S90 with 
cable. Intel 8086 University Kit. all the Integrated Circuits required 
to build an 8086 system (includes monitor in ROM). unused. $90 
Robot parts: two Slo-Syn 5.5V. 3.25 -inch diameter. 50-ounce-inch 
torque stepper motors and platform for the above made of 'A -inch 
machined aluminum: S95. Bill Georgiou. 6661 Berkshire Terrace 

031, Goleta. CA 93117 

FOR SALE: Back issues of BYTE. August 1977 to December 
1980. David Yost- 13329 Pearl Rd.. Strongsville. OH 44136. 12161 

238-0644 after noon. 

MPX a Winner 
Readers of the November BYTE 

voted overwhelmingly for Steve 

Ciarcia's "Build the Circuit Cellar 
MPX -16 Computer System, Part 
1." Ciarcia will receive the S 100 
first -place award for his project on 
designing an 8088 -based system 
than can run any peripheral device 
designed to be installed in the IBM 
Personal Computer. Second place 
goes to Peter Smrensen for "Tronic 
Imagery," in which he described 
the development of the computer - 
generated graphics in the movie 
Tron. He will receive S50. Third 
place goes to Jerry Pournelle for his 

User's Column "Terminals, Key- 
boards, and How Software Piracy 
Will Bring Profits to Its Victims." 
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Rea er wince 
Inquiry No. Page No. inquiry No. Page No. 

1 47th STREET COMPUTER 481 88 COMPUADD 482 
2 800 SOFTWARE 195 90 COMPUPRO /GODBOUT 105 
3 A.S.T.RESEARCH 168, 169 COMPUPRO /GODBOUT 430, 431 
4 AB COMPUTERS 475 93 COMPUSERVE 71 
5 ABACUS DATA INC. 81 345 COMPUSHACK 202 
8 ACTIVE ELECTRONICS 415 346 COMPUSHACK 260 
7 ADDMASTER CORP. 492 94 COMPUSOFT PURL. -B 108 
8 ADISA CORP. 496 95 COMPUTER APPARATUS 500 
9 ADV.COMP.PROD. 512, 513 96 COMPUTER CHANNEL 500 

10 ADV.DIGITAL CORP. 255 97 COMPUTER COMPNTS.UNLTD. 380 
149 ADV.LOGIC SYSTEMS 311 98 COMPUTER DISC. OF AM. 298 

11 ADV.SYS. CONCEPTS 478 99 COMPUTER DISCOUNT PROD. 477 
12 AEGIS SYSTEMS 467 455 COMPUTER EXCHANGE 136, 137 
13 AFTERTHOUGHT ENG. 486 456 COMPUTER EXCHANGE 136, 137 

ALF PRODUCTS, INC. 393 457 COMPUTER EXCHANGE 136, 137 
14 ALL ELECTRONICS CORP. 494 103 COMPUTER FURN. &ACCSS. 266 
15 ALPHA BYTE COMP.PROD. 52, 53 104 COMPUTER INNOVATIONS 28 
16 ALPHA BYTE COMP.PROD. 293 105 COMPUTER LEARNING TREE 214 
17 ALPHA BYTE COMP.PROD. 327 114 COMPUTER LINE 300, 301 
18 ALPHA SOFTWARE 123 115 COMPUTER LINE 317 
19 ALTOS COMP.SYS. 336, 337 106 COMPUTER MAIL ORDER 376, 377 
20 AMDEK CORP. 231 107 COMPUTER PERIPH., INC. 173 
21 AMER.SMALL BUSN.COMP. 451 108 COMPUTER PLUS 415 
22 AMER.SQUARE COMP. 147 109 COMPUTER SOLUTIONS 139 
23 AMERICAN COMPUTER PROD. 437 110 COMPUTER SOURCE INT'L. 126 

452 ANCIE LABS 415 111 COMPUTER SPCLTIES. 218 
24 APOGEE INC. 494 COMPUTER WAREHOUSE 343 
25 APPARAT INC. 207 474 COMPUTERS & MORE 459 
26 APPLE COMPUTER INC. 240, 241 112 COMPUTERS WHOLESALE 133 
27 APPLEWARE, INC. 480 113 COMPUTERWARE 248, 249 

APPLIED CREATIVE TECH., 116 COMPUTING 259 
INC. 24 117 COMPUVIEW PROD.INC. 65 

28 APPLIED MICROSYSTEMS 183 118 CONCURRENT CORP. 84 
29 APPLIED SOFTWARE TECH. 277 CONNECTICUT MICRO COMP. 254 
31 ARK MICROSYSTEMS 492 89 CONSOLINK CORP. 9 
32 ARTIFICIAL INT'L.RESRCH. 482 119 CONSUMER COMP. 188, 189 
33 ASHTON -TATE 200, 201 121 CONTROL DATA 128, 129 
34 ASHTON -TATE 250 122 CORTEX RESEARCH CORP. 494 
35 ASPEN SFTW.CO. 114 123 COST PLUS COMP. 494 
36 ATARI 445 COUGAR MT. SOFTWARE 456, 459 
37 ATLANTIC CABINET CORP. 480 124 CPU SHOP, THE 499 
38 ATLANTIS COMP.SERV. 484 125 CREATIVITY UNLTD. 494 
39 ATSUKO COMPUTING INT'L. 490 126 CROMEMCO CI, 1 

40 AUTOCONTROL INC. 326 127 CROMEMCO 2 
41 AUTOMATED EOUPMNT. 205 129 CSCS 494 
42 AVOCET 395 130 CUESTA SYSTEMS 463 
43 B &B ELECTR. 488 131 CUSTOM COMP.TECH. 453 
44 BASF SYSTEMS 47 CYBERNETICS INC. 73 
45 BAUSCH & LOMB INSTR.SYS. 119 133 CYCLONE SOFTWARE 490 
46 BAUSCH & LOMB INSTR.SYS. 119 DMA 387 
47 BAY TECHNICAL ASSOC. 484 134 DAMAN 480 
48 BAZ ELECTRONICS 496 135 DATA ACCESS CORP. 120 

BELL, JOHN ENGR. 491 136 DATA ACQUISITIONS SYS. 85 
50 BHRT 149 137 DATA BASED SOLUTIONS 140 
51 BISON PROD INC. 299 139 DATA EXCHANGE 484 
52 BISON PROD INC. 299 211 DATA MAIL 411 
53 BISON PROD INC. 299 140 DATA ROYAL INC. 359 
54 BISON PROD INC. 299 141 DATA SOURCE SYS.CORP. 405 
55 BISON PROD INC. 299 142 DATASMITH 388 
56 BLAT RESRCH. & DEVELOP. 244 143 DATASOUTH COMP.CORP. 17 
57 BOTTOM LINE, THE 211 144 DATASOUTH COMP.CORP. 199 
58 BPI SYSTEMS 91 145 DIGITAL DIMENSIONS 148 
59 BRIDGE COMPUTER 496 DIGRAL EQUIPMNT.CORP. 290, 291 
60 BUNKER -RAMO 420 146 DIGITAL MARKETING 6 
61 BUSINESS SOLUTIONS 388 147 DIGITAL RESEARCH 49 

BYTE BOOK CLUB 449 148 DIGITAL RESEARCH 143 
BYTE BACK ISSUES 342 149 DIGITAL RESEARCH 311 

63 BYTE INDUSTRIES 438 DIGITAL RESEARCH COMP. 479 
BYTE PUBL.INC. 216 150 DISCOUNT SOFTWARE 171 

64 BYTEK COMP. SYS. 435 152 DOKAY COMP.PROD.INC. 510, 511 
65 BYTEWRITER 26 DOW JONES SOFTWARE 177 
66 C- SYSTEMS 480 153 DUAL SYS.CONTROL CORP. 155 
67 CAB -TEK, INC. 413 154 DYSAN CORP. 328, 329 
88 CALIF. DATA CORP. 482 156 E/Z ASSOC. 478 

CALIF. DIGITAL 506, 507 230 EASTERN ENTERPRISES 445 
CALI F. M ICRO.COM P. 435 158 ECONOMY PERIPHERALS 478 

70 CDEX CORP. 19 159 ECOSOFT 451 
71 CDR SYSTEMS 484 160 EDGE MICROSYSTEMS 482 
72 CHECK -MATE 438 161 E.M.S. 230 
73 CHECKS-TO-GO 150 162 E.M.S. 488 
74 CHIPS á DALE 463 163 ELECTROSONICS 326 
75 CHRISLIN INDUSTRIES 221 165 ELLIS COMPUTING 179 

242 CMA 48 166 EMERGING TECH.CONSLT. 131 
76 COGITATE 484 167 EMERGY AIR FREIGHT 321 
77 COLONIAL DATA SERV. 282 EMPIRICAL RESRCH.GRP. 154 

471 COLORADO CHIPS 492 161 E.M.S. 230 
78 COLUMBIA DATA PROD. 103 162 E.M.S. 486 
79 COLUMBIA NATIONAL 352 169 ENERCOMP 236 
80 COMMUNICATIONS ELECTR. 493 170 ENGINEERING SPECIALTIES 478 
81 COMMUNICATIONS ELECTR. 495 171 EPSON AMERICA 232, 233 
82 COMP. &ELECTR SUPPLY SVC. 251 172 ESSEX PUBLISHING 420 
83 COMPONENTS EXPRESS 409 173 EXPOTEK 190 
84 COMPONENTS EXPRESS 451 268 EXTENDED PROCESSING 492 
86 COMPUADD 482 463 FINER PROGRAM 460 
87 COMPUADD 482 174 FORMULA INT'L. 407 

Inquiry No. Page No. 

175 FORTEX SYSTEMS 496 
176 FOX & GELLER INC. 307 
177 FRANKLIN COMP.CORP. 125 
325 FROBCO 480 
179 G -H COMPUTER SYS. 484 
180 GARDEN OF EDEN COMP. 494 
181 GENERAL SOFTWARE INC. 375 
182 GENIE COMPUTER CORP. 66, 67 
484 GENSTAR REI 460 
183 GIFFORD COMP. SYS. 275 
183 G &G ENGINEERING 275 
185 GILTRONIX,INC. 480 
187 GLOUCESTER COMP. BUS C 486 
188 GTEK INC. 50 
189 HAL SOFTWARE BROKERS 438 
190 HANDWELL CORP. 463 
191 HARPER & ROW 356 
192 HAYDEN BOOK CO. 363 
194 HAYES MICROCOMP.PROD. 

112, 113 
195 HEATH COMPANY 96, 97 

HEWLETT- PACKARD 180, 181 
196 HEWLETT -PACKARD 344, 345 

HILTON HOTEL CORP. 319 
197 HOFFMAN COMP. PROD. 484 
198 HONOR SYS.SOFTWARE 496 
199 HUMAN SOFT 385 
200 T.M. 102 
201 BM CORP. 312, 313 
202 BM INSTRUMENTS, INC. 116, 117 
203 DE CORPORATION 357 
204 MS INTERNATIONAL 185 
205 NCOMM 443 
206 NCOMM 465 
207 NFOSCRIBE 16 
208 NSIGHT ENTERPRISES 490 
209 NSTITUTE -SCTF.ANALYSIS 478 
210 NTEGRAND 278 
212 NTELLIGENT ARTEFACTS 411 
213 NTERACTIVE STRUCT. 247 
214 NTERTEC DATA SYS. 11 
215 PEX INT'L. 126 
470 RONSIDES 109 
216 J.C.SYSTEMS 152 
217 JADE COMP.PROD. 501 
218 JADE COMP.PROD. 502, 503 
219 JAMECO ELECTR. 508, 509 
220 JDR MICRODEVICES 514, 515 
221 JDR MICRODEVICES 516, 517 
222 JRT SYSTEMS 88, 89 
223 JVB ELECTRONICS 480 
224 K.R. & R. 490 
225 KADAK PRODUCTS 349 
226 KEY TRONICS CORP. 305 
227 LABORATORY MICROSYS. 488 
228 LAWSON LABS 492 
229 LEADING EDGE PROD. CIII 
231 LIFEBOAT ASSOC. 413 
232 LOGICAL DEVICES 440 
233 LOGICAL MICROCOMPUTER 46 
485 LOGIC PROM. ASSOC. 480 
234 LOMAS DATA PRODUCTS 283 
235 LOTUS DEVELOPMENT 390, 391 
236 LYBEN COMP.SYS. 488 
237 LYBEN COMP.SYS. 326 
239 LYCO COMPUTER 383 
240 MACROTECH INT'L. 265 
241 MAILCOMP INC. 333 
243 MANNESMANN TALLY 25 

MANX SOFTWARE 94 
522 MARCEY, INC. 379 
523 MARCEY, INC. 379 

MARTIN MARIETTA CORP. 309 
245 MARYMAC INDUSTRIES 374 

MAXTEK 158 
459 MC/N 127 
247 MC NEILL 466 

MCGRAW -HILL CONTN. EDU. 
CTR. 192, 193 

248 MEDIA DISTRIBUTING 228 
249 MEDIA DISTRIBUTING 229 
250 MEDISOFT 488 
251 MEGA CO. 126 
252 MEMORY MERCHANT 111 
253 METAMORPHIC SYS.INC. 107 
254 MFJ ENTERPRISES INC. 296 
255 MICRO AGE COMP.STORE 268 
256 MICRO BUSN.WORLD 330 
257 MICRO INK,INC. 486 
258 MICRO MANAGEMENT SYS. 382 
259 MICRO MANIA 394 
265 MICRO MART 126 
260 MICRO MIDWEST 478 
261 MICRO MINT 399 
468 MICRO MINT 461 

To get further information on the products advertised In BYTE, fill out the reader service card with 
your name and address. Then circle the appropriate numbers for the advertisers you select from the 
list. Add a 20 -cent stamp to the card, then drop it in the mail. Not only do you gain information, but 
our advertisers are encouraged to use the marketplace provided by BYTE. This helps us bring you a big- 
ger BYTE. The index is provided as an additional service by the publisher, who assumes no liability for 
errors or omissions. *Correspond directly with company. 
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262 MICRO PRO INT'L. 174, 175 
264 MICRO SCI 93 
266 MICRO WEST 417 
267 MICRO WORKS, THE 206 
269 MICROCOMP.BUSN.IND. 222, 223 
271 MICRODYNAMICS 488 
272 MICROHOUSE 12, 13 
273 MICROPERIPH.CORP,THE 488 
274 MICROPROCESSORS UNLTD. 496 
275 MICROSOFT 263 
276 MICROSTUF, INC. 287 
277 MICROTECH EXPORTS 297 
278 MICROWARE 488 
279 MILLER MICROCOMP.SERV. 288 
280 MINI MICRO MART 219 
281 MINI MICRO MART 234 
282 MINI MICRO MART 483 
283 MINOLTA CORP. 353 
284 MK RESEARCH 490 
285 MONARCHY ENG.INC. 478 
286 MONITOR DYNAMICS 486 
287 MONROE SYS.FOR BUSN. 397 
288 MOORE BUSN.FORMS 362 
290 MOUNTAIN VIEW PRESS 389 
291 MPI 15 
292 MUSYS 44 
293 NEBS 437 
294 NEC HOME ELECTR.USA 153 
295 NEC INFORMATION SYS. 63 
296 NEC INFORMATION SYS. 76, 

77, 78, 79 
300 NEC INFORMATION SYS. 225 

NETRONICS 497 
301 NETWORK CONSULTING 

CORP. 166 
302 NORTH HILLS CORP. 482 
303 NORTH HILLS CORP. 492 
304 NORTHWEST INSTR.SYS. 215 
476 NOVATION 270 
477 NOVATION 271 

NRI SCHOOLS ELECTR. DIV. 401 
305 OASIS SYSTEMS 338 
306 OKIDATA CORP. 213 
307 OMEGA SALES CO. 253 
308 OPTRONICS TECH 86 
309 ORANGE MICRO 165 
310 ORANGE MICRO 187 
311 ORGANIZATIONAL MANAGEMENT 

SYS. 486 
312 ORTHOCODE GROUP 58 
313 ORYX SOFTWARE 385 

OWENS ASSOC. 18 
316 P.R.I.C.E.484 
317 PACIFIC COMP. 306 
318 PACIFIC EXCHANGES 462, 478, 

482, 486, 488, 490, 494 
326 PALOMAR COMP.EQUIP. 518, 519 
327 PAN AMERICAN ELEC. INC. 413 
328 PANASONIC M.M.C. 144, 145 

PEEK 478 
330 PERCOM DATA 7 
331 PERIPHERAL MARKETING INC. 492 
332 PERIPHERALS UNLTD. 346 
333 PERSONAL COMP.SYS. 335 
334 PERSONAL COMPUTER AGE 246 
335 PERSONAL SYS.TECHN. 45 
336 PHASER 161 
337 PICKLES á TROUT 196 
338 PION INC. 216 
339 POPCOM 230 
340 PRACTICAL PERIPH. 22, 23 
479 PRINCETON GRAPHIC SYS. 135 
341 PRIORITY ONE 217 
342 PRIORITY ONE 520, 521, 522, 523,524 
347 PROFESSIONAL DATA SYS. 285 
348 PROFESSIONAL DATA SYS. 322 
349 PROGRAMMERS SFTW. EX. 8 
350 PURCHASING AGENT,THE 160 
525 Q.TJGOLDEN WEST 267 
352 QUADRAM CORP. 269 
353 QUADRAM CORP. 280, 281 
354 QUARK ENGINEERING 101 
356 QUASAR DATA PROD.INC. 121 
442 QUBIE DISTRIBUTORS 59 
443 QUBIE DISTRIBUTORS 295 
357 OUEST ELECTR. 485 
358 QUEST RESEARCH INC. 482 
359 QUME CORP. 98, 99 
361 R.C.ELECTRONICS 198 
362 RACET COMPUTES LTD. 421 
364 RADIO SHACK CIV 
365 RANA SYSTEMS 30, 31 
366 RCA 141 
367 RCA SOLID STATE 87 
368 RCS INC. 394 
369 RED BARON COMP.PROD. 156, 157 
370 RICKERDATA 462 
363 R.K.S. INC. 439 
458 ROKLAN SOFTWARE 32 
371 RTL PROGRAMMING AIDS 494 
372 S C DIGITAL 210 
373 S &W COMPUTER SUPPLY 492 
374 S -100 INC. 440 
375 SAGE COMP.TECH. 75 
376 SANDHU MACHINE DESN. 467 
377 SATURN SYSTEMS INC. 159 
453 SCION CORP 5 
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Reader Service 
Inquiry No. Page No. Inquiry No. Page No. Inquiry No. Page No. Inquiry No. Page No. 

454 SCION CORP 5 SPERRY UNIVAC 428, 427 TEXAS COMP.SYS. 245 433 WASHINGTON COMP.SERV. 489 
379 SCOTIA SOFTWARE 100 STANDARD & POORS 274 413 TEXPRINT 126 WESTICO INC. 239 

SCOTTSDALE SYSTEMS 315 394 STEMMOS LTD. 298 414 THINKER'S SOFT INC. 110 WESTINGHOUSE/LGHTNG DN. 403 
392 S D SYSTEMS 208, 209 395 STREET ELECTR. CORP. 20 415 TIMESHARING DEY. INC. 292 WESTINGHOUSE ELECTRCORP. 
380 SECTOR SYSTEMS 490 396 SUNNY INT'L. 498 416 TNW CORP. 132 INSERT 64A 
381 SEIKOSHA CORP. 151 397 SUNTRONICS 487 417 TOSHIBA AMERICA INC. 381 435 WHOLESALE SUPPLIERS 480 
382 SIERRA DATA SCIENCES 29 398 SUPERSOFT 183 151 TRAKSTOR 381 436 WILD HARE COMP.SYS. 355 
472 SIERRA DATA SCIENCES 323 399 SYSTEMED 484 418 TRISTAR DATA SYS. 304 437 WIN /MILL RESEARCH INC. 490 
478 SIGEN CORP. 244 400 TALLGRASS TECH. 106 419 TSK ELECTR.CORP. 279 438 WINTEK CORP. 486 
383 SLR 494 401 TARBELL ELECTR. 237 488 U.S. EXCHANGE 481 440 WINTERHALTER & ASSOC. 429 
384 SLUDER 429 528 TATUM LABS 496 420 U.S. MICRO SALES 504, 505 441 WORDTECH SYSTEMS 453 
385 SOFTCORP INT'L. 92 402 TAYCO BUSINESS FORMS 482 422 U.S. ROBOTICS 104 444 X COMP 81 
386 SOFTTECH MICROSYS. 191 403 TECHDATA CORP. 480 423 UNIFIED SOFTWARE SYS. 488 445 XEROX EDUCATION PUBL. 95 
387 SOFTQUEST 294 404 TECHDATA CORP. 486 424 VECTOR ELECTR. 457 461 YANG ELECTRONIC 490 
388 SOFTWARE BANC 83 TECHNICAL SYS.CONSLTNS. 243 426 VECTRIX 289 462 YANG ELECTRONIC 492 
473 SOFTWARE MANAGEMENT 405 TECMAR INC. 115 VERBATIM CORP. 197 

GROUP INC. 459 406 TEKSYM CORP. 494 427 VIDEX 21 
487 SOFTWARE PUBLISHERS 461 TEKTRONIX INC. 27 VISICORP INC. 273 
390 SOFTWARE TECHNIQUE 484 408 TELECON SYSTEMS 310 428 VISUAL TECH,INC. 187 

SOLID STATE SALES 382 409 TELETEK 51 429 VOTRAX 424 
393 SONICS MICRO SYS. 351 410 TERCER MEDIO 303 431 VYNET CORP. 350 'Correspond directly with company. 

SOURCE EDP 324, 325 411 TERMINALS TERRIFIC 388 432 WASHINGTON COMP.SERV. 438 

National Advertising Sales Representatives: 

Northeast (617) 444 -3946 
ME, NH, VT, MA, CT, RI, DE, MD, 
VA, WV, OK, TX, Upstate NY, 
Eastern Canada 
HaJar Associates 
280 Hillside Ave. 
Needham Heights, MA 02194 

Mid Atlantic (201) 741 -7744 
NY, NYC, NJ, PA 

HaJar Associates 
321 Broad St. 
Red Bank, NJ 07701 

Southeast (305) 628 -3525 
NC, SC, GA, FL, AL, MS, TN, 
KY, LA 
HaJar Associates 
Diplomat Bldg. 
5400 Diplomat Circle 
Suite 205 
Orlando, FL 32810 

Midwest (312) 966 -0160 
MN, WI, MI, IA, IL, IN, OH, 
MO, NE, KS, ND, SD, AR 

Halar Associates 
5225 Old Orchard Rd. 
Suite 50 
Skokie, IL 60076 

Northwest (415) 964 -0706 
AK, HI, WA, OR, ID, MT, WY, 
Northern California, Nevada Except 
Las Vegas, Western Canada 
Halar Associates 
1000 Elwell Ct. 
Suite 124 
Palo Alto, CA 94303 

Southwest (714) 540 -3554 
UT, CO, AZ, NM, Las Vegas, 
Southern California 
Halar Associates 
3303 Harbor Blvd. 
Suite H -4A 
Costa Mesa, CA 92626 

European Advertising Sales Representatives: 

Mrs. Marla Sarmiento 
Pedro Teixeira 8, Off. 320 
Iberia Mart 1 

Madrid 4, Spain 
45 52 891 

Mr. Andrew Karnig 
Andrew Karnlg & Associates 
Kungsholmsgatan 10 
112 27 Stockholm, Sweden 
08 51 68 70 

Mr. Hans Csokor 
Publlmedla 
Relsnerstrasse 61 
A -1037 Vienna, Austria 

Mrs. Gurit Gepner 
McGraw-HUI Publishing Co. 
115 Yosephtal St. 
Bat Yam, Israel 
866 561 321 39 

Mr. Fritz Krusebecker 
McGraw -Hill Publishing Co. 
Llebigstrasse 27C 
D-6000 Frankfurt /Main 1 

West Germany 
72 01 81 

Mr. Michael Sales 
McGraw -Hill Publishing Co. 
17 rue Georges Bizet 
F 75116 Paris 
France 
720 33 42 

Mr. Simon Smith 
McGraw -HIII Publishing Co. 
34 Dover St. 
London W 1 X 3RA 
England 
01 493 1451 

Mr. Ello Gonzaga 
McGraw -HIII Publishing Co. 
Via Baracchlni 1 

20123 Milan, Italy 
86 90 617 

Far East /Pacific 
Seavex Ltd. 
05 -49/50 Tanglin Shopping Center 
19 Tanglin Rd. Singapore 1024 
Republic of Singapore 

Seavex, Ltd. 
Room 102, Yu Yuet Lai Bldg. 
43 -55 Wyndham St. Central 
Hong Kong 
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THE LEADING EDGE IN PRINTERS 
ONE GREAT LINE. ONE GREAT WARRANTY 

Finally, there's one full family of printers that covers every business or word processing application- 
all from C. Itoh, a company known for packing more product into less price: and all distributed 

exclusively by Leading Edge. a company known for searching out and providing that very thing. 
Which means that one call to one source can get you any printer, any time you need it. for any purpose. 

All backed by a full years' warranty from Leading Edge. (Try that on any other line of printers.) 

THE PRO'S. 
h Prowriters: business printers -and more. The "more" is a dot -matrix process with more dots. It gives you denser, 

correspondence quality copy las opposed to business quality copy. which looks like a bad job of spray -painting). 

Prowriter : 120 cps. 80 columns dot matrix compressable to 136. 10" carriage. Parallel or serial interface. 
Prowriter 2: Same as Prowriter, except 15" carriage allows full 136 columns in normal print mode. 

Parallel or serial interface. 

ti 

THE STAR. 
The Starwriter F -10. In short (or more precisely. in a sleek 6" high. 30 -pound unit). it gives you more 

of just about everything- except bulk and noise -than any other printer in its price range. It's a 40 cps letter -quality 
daisy -wheel with a bunch of built -in functions to simplify and speed up word processing. 

It plugs into almost any micro on the market, serial or parallel. 

SCAI7WRfTH2 F-10 

THE MASTER. 
The Printmaster F -10. Does all the same good stuff as the Starwriter except. at 55 cps, the Master does it faster. 

i 

PRINTMASTER F-10 
- 

Distributed Exclusively by Leading Edge Products. Inc.. 225 Tcirnpike Street. Canton. Massachusetts 02021. 

Call: toll free 1-800-343-6833: or in Massachusetts call collect 16171828 -8150. T lex 951 -624. 

Circle 229 on inquiry card 
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Sale! Radio Shack Color Computer 
Disk Drives Now Cut 25% 

1st Drive 

Save $150 

2nd, 3rd, 4th Drives 

Now you can have increased 
caeacity 

to store 
and access 

comPlet 
large a Programs 

and large amounts of data 

with 

Color 

Color Computer 
JU 

Disk with 

Program allows 

quickand 
attach- 

ment 

drives 

t>Compute;doesnrelut e 

a> 
operating user to understand 

M 00002 a1ine'032t00103dear 

If you think your Extended BASIC TRS -80`"' Color 
Computer is a great little computer (and everybody who 
owns one does!), just wait until you add one or more disk 
drives to it. 

These 35- track, 51/4" double- density drives will give 
you the high -level performance you want from your 
Color Computer. Each drive puts over 156K of on -line 
data and program storage right at your fingertips. And 
you can chain up to four drives together for a total of 
more than 626K. 

Yet all that extra storage is available at an access speed 
that you just can't get from a cassette recorder -a seek 
time of 30 milliseconds (track to track) and a data trans- 
fer rate of 250 bits per second. 

Best of all, our Color Disk Drives are easy to install. Just 
plug the controller Program Pak.' into your ROM port 
and you're all set. It uses only about 2K of RAM, too. 
And you can upgrade your TRS -80 Standard Color 
Computer to use disk drives with our Extended Basic 
ROM Kit (26 -3018, $99, plus installation charge). 

New Low Prices on Color Computers! 
All Are $100 Less Than Last Year! 
16K Standard BASIC Color Computer (26- 3004). Now 
only $299.95. 
16K Extended BASIC Color Computer (26- 3002). Now 
only $399.95. 
32K Extended BASIC Color Computer (26- 3002). Now 
only $549.95. 

See the complete line of TRS -80 Color Computers, disk 
drives, programs and accessories at your nearby Radio 
Shack Computer Center, store or participating dealer - 
where complete color disk systems start at only 
$848.95. But hurry -this sale ends Feb. 28, 1983. 

ftaduo IhaeK 
The biggest name in little computers® 

A DIVISION OF TANDY CORPORATION 

Retail prices may vary at individual stores and dealers All prices are less TV 
Reference pricing from Radio Shack Computer Catalog RSC -8 

Circle 364 on inquiry card. 
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