
 

JANUARY 1981 Vql. 6N. 1 . 

$2.50 in USA/SE 95 fi Canada 

A McGrau4-1-1Q1 Pubficatipn 

- 

HAND-HELD COMPUTERS 



YOUR CHOICE-smart either way 
Over 140 software driven functions 
82 x 24 or 82 x 20 screen format - software selectable 

High resolution 7 x 12 matrix characters - P -31 green phosphor 
Upper /lower case character set - plus graphics character set 

56 -key alphanumeric keyboard - plus 12 -key cursor, numeric pad 

Internal editing functions - insert, delete, scroll, roll, slide, etc. 

Parallel printer I/O port 
50 to 38,400 baud operation - programmable 

Cursor type, cursor position, print control characters, protected fields, 
shift inversion, dual intensity and many other features 

8212 - twelve -inch diagnonal screen or 8209 - nine -inch diagnonal screen 

SOUTHWEST TECHNICAL PRODUCTS CORPORATION 

219 W. RHAPSODY 

SAN ANTONIO, TEXAS 78216 (512) 344 -0241 
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Cromemco accepts 
your challenge, 
Data General 

Yes, Data General, we saw your 
ad. 

So we realize you hope to win 
over some of our computer 
business. 

And we can see you have reason 
to be pleased about your line of 
minicomputers. They are MINIs 
though. 

But Cromemco produces state - 
of- the -art MICROcomputers. 

Powerful ones. 
And our micros have some 

outstanding advantages. 
For example, Cromemco is the 

only microcomputer manufacturer 
to support a broad range of 
microcomputers with (a) 5 -inch 

WE'RE BUSTING 
THE COMPETITION'S 
BOARDS AGAIN. 

Reproduced from the 
July 31, 1980 issue of 
Electronics magazine. 

Announcing MBC/2 and MBC/3, 
the newest members of Data 
General's growing family of 
microNOVA" board computers. 
They're the best computers on a 
board money can buy. You get up 
to 64K bytes of memory, serial 
and parallel I/O lines, and soft- 
ware support from MP /OS, 
our famous micro operating 
system. You even get supporting 
languages like MP /PASCAL. and 
MP /FORTRAN IV. See for yourself. 
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The competition will always 
sing the praises of their little single 
board computers. But from now 
on they'll be doing it falsetto. 
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Cromemco logo on 
computer board shown 

In original ad 

double -sided, double- density floppy 
disk drives and with (b) 8 -inch 
double -sided, double -density floppy 
disk drives AS WELL AS (c) 8 -inch 
Winchester hard disk drives. 

That means, of course, that our 
customers have a wide choice of 
disk storage capability. 

UNEQUALLED 
SOFTWARE SUPPORT 

OK. That was one point. 
Here's another: our stunning 

selection of software support. 
Cromemco is the only micro 
manufacturer to produce both 
single -user and multi -user multi - 
tasking computers with software 
like this: 

SYSTEM SOFTWARE 
CDOS (a CP /M -like operating 
system) 
CROMIX (a UNIX -like operating 
system) 
RPG -II (IBM -compatible) 
COBOL 
BASIC 
FORTRAN IV 
RATFOR 
LISP 
C 

Macro Assembler 

APPLICATION SOFTWARE 
Word Processing System 
Data -Base Management 
General Ledger 
Accounts Receivable 
Accounts Payable 
Inventory 

All of this is available now with 
more coming all the time. 

So there you are, D.G. 
You can see why we know our 

microcomputers will stand the test. 
Cromemco eagerly accepts the 

challenge. 

Cromemco in c or p o 'r at e d 

Tomorrow's Computers Today 
280 BERNARDO AVE. MOUNTAIN VIEW, CA 94043 

(415) 964 -7400 TWX 910 -379 -6988 

TM 
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Management Information Display Ultrasonic heart sector scan High -resolution display with alphanumerics 

Get the professional color 
display that has 

BASIC /FORTRAN simplicity 

LOW- PRICED, TOO 
Here's a color display that has 

everything: professional -level resolution, 
enormous color range, easy software, 
NTSC conformance, and low price. 

Basically, this new Cromemco Model 
SDI* is a two -board interface that plugs 
into any Cromemco computer. 

The SDI then maps computer display 
memory content onto a convenient color 
monitor to give high -quality, high - 
resolution displays (756 H x 482 V pixels). 

When we say the SDI results in a high - 
quality professional display, we mean you 
can't get higher resolution than this 
system offers in an NTSC- conforming 
display. 

The resolution surpasses that of a color 
TV picture. 

BASIC /FORTRAN programming 
Besides its high resolution and low 

price, the new SDI lets you control with 
optional Cromemco software packages 
that use simple BASIC- and FORTRAN - 
like commands. 

Pick any of 16 colors (from a 

4096 -color palette) with instructions like 
DEFCLR (c, R, G, B). Or obtain a circle of 
specified size, location, and color with 
XCIRC (x, y, r, c). 

'U.S. Pat. No. 4121283 

Circle 1 on inquiry card. 

Model SDI High -Resolution Color 
Graphics Interface 

HIGH RESOLUTION 
The SDI's high resolution gives a 

professional -quality display that strictly 
meets NTSC requirements. You get 756 
pixels on every visible line of the NTSC 
standard display of 482 image lines. Ver- 
tical line spacing is 1 pixel. 

To achieve the high -quality display, a 
separate output signal is produced for 
each of the three component colors (red, 
green, blue). This yields a sharper image 
than is possible using an NTSC- composite 
video signal and color TV set. Full image 
quality is readily realized with our high - 
quality RGB Monitor or any conventional 
red /green /blue monitor common in TV 
work. 

Model SDI plugs into Z -2H 11- megabyte 
hard disk computer or any Cromemco 

computer 

DISPLAY MEMORY 
Along with the SDI we also offer an 

optional fast and novel two -port memory 
that gives independent high -speed access 
to the computer memory. The two -port 
memory stores one full display, permit- 
ting fast computer operation even during 
display. 

CONTACT YOUR REP NOW 
The Model SDI has been used in scien- 

tific work, engineering, business, TV, 
color graphics, and other areas. It's a 
good example of how Cromemco keeps 
computers in the field up to date, since it 
turns any Cromemco computer into an 
up -to -date color display computer. 

The SDI has still more features that 
you should be informed about. So contact 
your Cromemco representative now and 
see all that the SDI will do for you. 

Cromemco 
i n c or p o r a t a d 

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

Tomorrow's computers today 



In The Queue 
Volume 6, Number 1 January 1981 

Features 
18 An Introduction to Atari Graphics by 

Chris Crawford and Lane Winner / Learning to use 
the Atari display list can help to unleash the full power 
of Atari's custom LSI video integrated circuits. 

34 The Panasonic and Quasar Hand -Held 
Computers: Beginning a New Generation of 
Consumer Computers by Gregg Williams and Rick 
Meyer / This full- function computer fits in your hand 
and weighs 14 ounces. 

48 Electromagnetic Interference by Steve 
Ciarcia / Interfering electrical noise must be dealt with 
according to its mode of transmission. 

72 The NEC PC -8001: A New Japanese 
Personal Computer by Michael Keith and C P 

Kocher / This popular Japanese personal computer may 
soon be sold in the United States. 

148 Generating Bar Code in the Hewlett - 
Packard Format by Thomas McNeal / Bar code pro- 
vides a cheap, easily reproduced, mass -storage medium 
that encourages the publication of software. 

226 The Picture- Perfect Apple by Phil Roybal 
This driver software allows your printer to transcribe the 
high -resolution graphics of the Apple II personal com- 
puter. 

238 Micrograph, Part 3: Software and 
Operation by E Grady Booch / Part 3 concludes this 
series with a description of Micrograph's powerful soft- 
ware and instruction -set usage. 

318 Whose BASIC Does What? by Teri Li 

Knowing the differences between the six most popular 
BASICs is essential. 

Reviews 
94 The Sinclair Research ZX80 by John C 

McCallum 

118 The HP-41C: A Literate Calculator? 
by Brian P Hayes 

208 The Newest Sargon -2.5 by John 
Martellaro 

216 The SwTPC 6809 Microcomputer 
System by Tom Harmon 

Nucleus 
6 Editorial: Hand -Held Computers 

10, 292, 314 BYTE's Bits 
12 Letters 
90 Technical Forum: SC /MP 

Instruction -Set Summary 
104 Education Forum: Multi -Micro 

Learning Environments 
142 Desk -Top Wonders 
182 Systems Notes 
188 Languages Forum: A Bug in 

BASIC 
200 BYTELINES 
282 Ask BYTE 
294 Software Received 
296, 298 BYTE's Bugs 
298 Books Received 
300 Book Reviews 
304 Event Queue 
312 Clubs and Newsletters 
328, 334 Programming Quickies 
336 What's New? 
382 Unclassified Ads 
383 BOMB, BOMB Results 
384 Reader Service 

Page 34 
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In This Issue 
This month's cover photograph by Ed Crabtree highlights 

three examples of a new phenomenon in the personal com- 
puter field: the HHC (hand -held computer). Shown are (from 
top to bottom): the Panasonic HHC; the Quasar HHC; and the 
Radio Shack HHC. All three units are discussed in this issue. 
Other articles this month describe two other miniature com- 
puters: the Sinclair ZX80 and the Hewlett- Packard HP-41C. 

Elsewhere in this issue, Steve Ciarcia describes electro- 
magnetic interference; we describe some of the exciting capabil- 
ities of Atari graphics; and we review an intriguing new 
Japanese computer: the NEC 8001; plus a new regular section 
of hardware and software reviews. 

BYTE is published monthly by BYTE Publications Inc. 70 Main St, Peterborough NH 03458. a wholly -owned 
subsidiary of McGraw -Hill, Inc. Address all mail except subscriptions to above address: phone (603) 924 -9281. Ad- 
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CCC. 21 Congress St, Salem MA 01970. 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. 

BYTE') is available in microform from University Microfilms International, 300 N Zeeb Rd. Dept PR. Ann 
Arbor MI 48106 USA or 18 Bedford Row. Dept PR. London WC I R 4EJ England. 

Subscription WATS Line: (800) 258 -5485 
Office hours: Mon -Thur 8:30 AM - 4:30 PM, Friday 8:30 AM - Noon, Eastern Time 

NATIONAL ADVERTISING SALES REPRESENTATIVES: 

NORTHEAST (617) 444 -3946 
Hajar Associates 
280 Hillside Ave 
Needham Heights MA 02194 

NORTHWEST (415) 964-0706 
Rajar Associates 
1000 Elwell Ct, Suite 227 
Palo Alto CA 94303 

MIDWEST (312) 864 -3467 
Hajar Associates 
2405 Lawndale 
Evanston IL 60201 

SOUTHWEST (714) 540 -3554 
Hajar Associates 
3303 Harbor Blvd 
Suite K-4 
Costa Mesa CA 92626 

MID ATLANTIC (212) 682 -5844 
Hajar Associates 
521 Fifth Ave 
New York NY 10017 

SOUTHEAST 1305) 886 -7210 
Hajar Associates 
1220 Prairie Lane 

Apopka FL 32703 



am COLOR 
GRAPHICS 
IT'S HERE 

SC /ON 
8455 -D Tyco Road 
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(703) 827 -0888 
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OEM /Dealer inquiries invited 
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PASCAL 

FORTRAN 

PORTABLE 
Develop on a Z -80t, 
run on LSI -1 1$, T. I. 990, 
6800 or vice versa 

EFFICIENT 
Structured, readable 
Speeds development X5 
Easy maintenance 

POWERFUL 
Full standard Pascal 
or ANSI '77 FORTRAN 
plus extensions. 
Concurrency, multiple 
users soon. 

COST -EFFECTIVE 
Complete system with 
compiler, editors, inter- 
preter, assembler and 
utilities from $350. 

NOW AVAILABLE 
Operating System 
Compilers 
Programmer Utilities 
Data Base Management 
Word Processing 
Business and 

Medical Software 
Games, Home & Hobby 

POPULAR MICROS 
SUPPORTED 

DEC, Radio Shack, Apple, 
Microengine, CP /M§ based 
and others 

PCD SYSTEMS 
P. 0. Box 143 
Penn Yan, NY 14527 
315 -536 -3734 

L 
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Editorial 

The Hand -Held Computer 

Chris Morgan, Editor-in-Chief 
There's a new trend in personal computing today -the HHC (hand -held 

computer). For years computer aficionados have dreamed of a computer small 
enough to fit in one's pocket, yet powerful enough to do the sorts of jobs that 
full -size microcomputers do today. 

Amazingly enough, the dream is coming true. There are now no less than 
four models (the Radio Shack /Sharp, the Panasonic /Quasar, the Hewlett - 
Packard HP -41C, and the Sinclair ZX80) that fall roughly into the ultra -small 
computer category. One might quibble with calling the HP -41C a "computer" 
rather than a programmable calculator, but it has all the necessary elements to 
qualify: memory, processor, I/O (input /output), and a full line of peripherals. 
Each of these computers is discussed in this issue. 

Among the new crop of HHCs, the Panasonic /Quasar (reviewed on page 
34) is perhaps the most impressive in terms of engineering innovations; it 
sports some features that many full -size personal computers don't have, such 
as the ability to run for long periods from battery power alone -an impressive 
achievement when you realize that the unit uses, not a CMOS (complementary 
metal -oxide semiconductor) processor, but a standard 6502! It also has such 
niceties as user -definable keys, a built -in real -time clock, uninterruptible 
storage of user programs, and the ability to produce color images on a color 
television (with the addition of an optional interface unit). 

The Radio Shack HHC has its own attractions, including its (relatively) low 
price of $250 and its surprisingly complete BASIC interpreter. The first time I 

saw the Radio Shack unit was at the West Coast Computer Faire last spring, 
where it was being shown in its original form from Sharp. I was intrigued, but 
I quickly concluded it was just a passing fad. Not until I used the computer at 
length did I begin to realize its potential. Here was a machine capable of run- 
ning complex BASIC programs -and it was truly portable! (I have to admit 
that a lot of the fun connected with these units is taking them out of one's 
pocket and showing them to noncomputer people.) 

What about the practical considerations of typing programs on such a tiny 
keyboard? Well, at first it felt awkward, but I quickly adjusted to it. (The 
Panasonic /Quasar is a bit better in this regard, because the keys are spaced 
more widely apart.) 

Speaking of attractive prices, the Sinclair ZX80, for $200 or so, has its own 
appeal. Strictly speaking, it's not a hand -held computer because it uses a 
separate AC adapter. Still, it's tiny and can be easily transported. It has 
become an overnight sensation in England. As our review on page 94 points 
out, the ZX80 has some bad characteristics, such as screen blankout during ex- 
ecution of programs. Even so, a student or other beginner in computer pro- 
gramming could learn a lot with this machine in conjunction with its introduc- 
tory BASIC book (included in the purchase price), which seems to be very 
good. 

Why all the sudden interest in miniaturization? In part, it's the logical 
culmination of the never -ending battle to put more and more capability into 
less and less space. Combine that with the recent Japanese trend toward 
miniature hi -fi components, and you begin to see the driving forces involved. 



"For reliable data storage, 
I recommend systems with 
Shugart disk drives? Tom Knight, President - 

Nycom, Los Altos, California 

"The last thing you need when you put 
your personal computer or small business 
system to work is a disk drive that you 
can't rely on. If the drive quits, your 
system is out of business'.' 

That's why more and more manu- 
facturers and dealers depend on Shugart 
disk drives for reliable data storage. These 
professionals don't want disk drive prob- 
lems any more than you do. Shugart has a 

TM- Minifoppy is a trademark of Shugart Associates. 

large family of drives, too -in all sizes and 
capacities to suit your system storage 
needs. For the smaller system, the original 
5'/4 -inch Minifloppy'" stores 250 to 500 
kilobytes (single or double-sided)-that 
about 50 to 100 pages of printed material. 
Our single and double -sided 8 -inch 
floppys store 800 to 1600 kilobytes. And 
for systems that need a larger data base, 
our 8 -inch or 14 -inch fixed disk drives 

store from 5 to 58 megabytes. No other 
manufacturer offers such a wide variety of 
disk storage for personal computer and 
small business systems. 

Word processing, general business, 
accounting -big system or small, you can 
rely on Shugart drives. We're known as the 
Headstrong company for good reason. 
We're Headstrong about reliability, quality, 
and value. Ask your dealer. He knows us. 

Rely on the 
Headstrong Company. 

..Shugart 
475 Oakmead Parkway, Sunnyvale, California 94086 



Editorial 
The Japanese are going to continue to assert themselves in 
the personal- computer market with both large and small 
personal computers. Seiko is rumored to be working on a 
hand -held computer to be released later this year -and 
that will be just the beginning, our sources tell us. In- 
terestingly, Commodore had until recently been planning 
to market a hand -held computer, but abandoned the plan 
to concentrate on the new VIC 20 color computer. (We 
saw this $299 (I) unit recently, and will be reporting on it 
soon. The color quality is remarkable for the price.) Look 
for additional entries into the hand -held- computer 
market from US companies later this year. 

Miniature Intelligent Terminals 
One of the most important trends now going on behind 

the scenes is the pocket -size intelligent terminal being 
developed by Bob Doyle and Jeff Rochliss. The unit, call- 
ed the Microterminal, will be battery operated and the 
size of a pocket calculator. It will contain an intelligent 
terminal with single -line liquid -crystal display, a modem, 
a repertory dialer, and a printer. With this unit (which 
will probably retail for under $300), the user can plug in- 
to any modular phone jack and access data bases all 
around the country, pay bills, get news, send and receive 
messages, and so on. The implications of this technology 
are enormous. We'll have a full report on this unit in an 
upcoming issue of BYTE. 

Our New Look 
You may have already noticed some of the layout and 

design changes in this issue of BYTE. It's all part of our 
continuing effort to make the magazine easier to read and 
more useful to our readers. The major change is the addi- 
tion of a new section in the magazine devoted to hard- 
ware and software reviews. This is in response to our 
reader surveys that show your increasing interest in the 
many new products flooding the market. This new sec- 
tion will give you a variety of unbiased, detailed reviews 
each month. 

We have redesigned the table -of- contents, or "In The 
Queue," page to make room for the additional new mate- 
rial. We have not decreased the number of articles. They 
will continue to be the mainstay of BYTE, as will the 
many popular features in the 'Nucleus" section. We have 

Articles Policy 
BYTE is continually seeking quality manuscripts written by indi- 

viduals who are applying personal computer systems, designing 
such systems, or who have knowledge which will prove useful 
to our readers. For a more formal description of procedures and 
requirements, potential authors should send a large (9 by 12 inch, 
30.5 by 22.8 cm), self -addressed envelope, with 28 cents US 

postage affixed, to BYTE Author's Guide, POB 372, Hancock NH 
03449. 

Articles which are accepted are purchased with a rate of up to 
550 per magazine page, based on technical quality and suitability 
for BYTE's readership. Each month, the authors of the two 
leading articles in the reader poll (BYTE'S Ongoing Monitor Box or 
"BOMB ") are presented with bonus checks of S100 and 550. 
Unsolicited materials should be accompanied by full name and 
address, as well as return postage. 
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PASCAL /Z' = Q.E.D. 
Ithaca Intersystems PASCALIZ is the most powerful CPIMTM 
compatible Z.8OTM Pascal compiler ever ... and here's why: 

PASCALIZ generates true Z -80 native code - ROMable 
and re- entrant - 5 -10X faster than P -code interpreters; 
permits separate compilation; supports Direct File Access 
and variable length STRINGs; utilizes fast one -pass recursive 
descent organization; the macro -assembler generates 
relocatable object modules; and much, much more. 

Complete package includes compiler, macro -assembler, 
linkerlloader and source for the full library on one disk; with 
free copy of JensenlWirth book and complete documenta- 
tion. Only $395.00. 

IT'S DEMONSTRABLE! 
Don't just take our word for it. Ask for a demonstration of 
these features and more today at Computerland® and other 
full- service computer stores. 

Ithaca Intersystems Inc., 1650 Hanshaw Road 
P.O. Box 91, Ithaca, N.Y. 14850. Phone (607) 257 -0190 

Computerland is a registered trademark of Computerland Corporation. 
CP /M and Z -80 are trademarks of Digital Research Corp. and Zilog, Inc. respectively. 
PASCAL /Z and InterSystems are trademarks of Ithaca Intersystems Inc. 
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Micros for bigger ideas. 



Outside of the garden 
you need a computer that can grow. 
For the average garden- variety home and hobby operation, 
a high quality personal computer is a real temptation. But 
let's face it: in the world of business, engineering and 
scientific applications you need a system that can keep up 
with bigger ideas. 

Bigger ideas today mean the power and flexibility to 
move the micro up to and beyond the level of yesterday's 
minis. More memory to hold bigger data bases. More 
flexibility to handle a variety of data entry devices. More 
programming and computing power for numbercrunching 
and applications development. And easy upgrade to 16 bit 
operation when you need it. 

Intersystems has that, and more. The power and flexibility 
of the versatile S -100 bus, with 20 slots of expandability for 
up to 16 individually -addressable DMA devices and up to 1 

Megabyte of memory, fully accessible to all users via our 
unique memory management system. Plus reliable 
Intersystems design and manufacture, and the support of 
our PASCAL /Z"...the most powerful Z -80" compiler ever. 

For really serious computing, our front panel provides a 

powerful diagnostic tool for debugging or development. 
Combined with a scope, it allows you to look at any location 
in the circuitry, set breakpoints, trigger and view one -shot 
events, and many other activities usually possible only with 
expensive logic analyzers. No wonder it's fast becoming the 
tool of choice for repair technicians and custom hardware 
designers. 

Circle 5 on Inquiry card. 

Intersystems Series II is the most complete line of fully 
IEEE 696 compatible S -100 boards...easily upgradeable to 
our MPU 8000" or other 16 bit S -100 CPU's as they become 
available...so you're never locked out of rapid expansion, or 
locked into obsolescence, by dependency on a proprietary 
product line. 

So if you've left those garden- variety applications behind, 
come to Intersystems and get a system that will grow as big 
as your next idea. Get it from the people who know small 
computers...your Computerland store...or other fine full 
service computer dealers. 

Ithaca Intersystems Inc., 1650 Hanshaw Road 
P.O. Box 91, Ithaca, N.Y. 14850. 
Phone (607) 257 -0190 TWX: 510 255 4346. 

Z-80 is a trademark of Zdog. In 
PASCAL Z MPU 8000 and InlerSyslems are trademarks of Ithaca Inlersyslems Inc 
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Ithaca Intersystems Inc. 

Micros for bigger ideas. 
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Editorial 
eliminated the "Background" and "Foreground" designa- that don't fit either category. We invite your comments, 
tions because we have encountered many good articles pro or con. 

The November Cover 
Much mail has come in requesting further informa- 

tion on our November cover. It's actually a "still," one 
of many extraordinary images from "The Works, " a 
90- minute fully computer -generated feature film. This 
science -fiction film is currently in production at the 
Computer Graphics Laboratory of the New York In- 
stitute of Technology in Old Westbury, Long Island, 
New York. The laboratory staff consists of a large 
number of exceptionally talented artists and engineers 
with extensive backgrounds in film- making, computer 
science, mathematics, and digital audio. 

The digital- animation systems are state-of-the-art, 
using many Digital Equipment Corporation computers 
that have been interfaced to frame buffers. The con- 
tents of the frame buffers are recorded onto 35 mm 
movie film with high precision. The film will be in pro- 
duction for the next two years. Judging from what I 
have seen, it should be sensational. We thank the New 
York Institute of Technology for allowing us to see 
their work in progress. We hope to report on their 
graphics activities sometime soon in BYTE. 

FLOPPY DISK FACTORY DIRECT FLOPPY DISK FACTO 

O - -< J 0 
Buy factory direct from the manufacturer of floppy disks 

I- sold exclusively under other well -known brand names. 

w Save distribution costs on reversible 5.25" floppy disks, m 
0= which are 100 % certified for 40 track. dual side. double 

D f density and all other standard applications. 

>- 50010 savings on 5.25" floppy disks with new factory- O II direct 2.2 megabyte capacity "Diskit ". II 
I- Factory- direct "Diskit ", includes twelve floppy disks 

-.< 

U and accessories, plus a head cleaner disk and solution D 
< packaged in a bookcase binder for easy access, handling 5 
u_ and Storage. "Diskit" complete for the introductory m Y price of only $49.50 plus $2.50 freight and handling. -1 Cr) Normal price $59.50. Order now and save $10.00 m E ICA residents add 61/2% sales tax). r- } Available in hard and soft sector configurations; when O 
CL ordering indicate number of sectors - 1, 10 or 16. o 
O Send check or money order to: -G i Factory Direct 
I- P.O. Box 60759 X 
w Sunnyvale, CA 94088 m 
cc For VISA or MasterCard call toll -free ñ O (800) 824 -7888 - 
>- In Calif. (800) 852 -7777 0 If O In Alaska & Hawaii (800) 824 -7919 -< 
~ Ask for Operator 98 _O 

Q 5 
d >ISIO AddOld 103b10 AdO L3Vd >1510 AddOld 10 m 
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BYTE's Bits 

You Can Bank On It 
Electronic home banking 

is a reality in Knoxville, 
Tennessee. The Express In- 
formation bank -at -home ser- 
vice is a joint venture of 
United American Service 
Corporation, Radio Shack, 
and CompuServe.The 
United American Bank in 
Knoxville was selected as the 
first bank to use and market 
the service to its customers. 
For a $15 to $25 per month 
fee, United American Bank 
customers can use a TRS -80 
Color Computer to access 
news and financial advisory 
services, pay bills, receive 
checking -account informa- 
tion, use a bookkeeping ser- 
vice, and to apply for loans. 
The CompuServe network 
provides the bank -at -home 
customers with a shopping 
list of national, interna- 
tional, and financial news, 
plus the latest stock quota- 
tions and commodities infor- 
mation. The United Amer- 
ican Bank plans to add its 

own bank news and daily 
information on savings and 
deposit rates. Customers of 
the bank are issued a secur- 
ity pack and certificates that 
can be redeemed at Radio 
Shack outlets. In addition to 
the financial services, cus- 
tomers can use the TRS -80 
Color Computer for home 
entertainment, education, 
security, message services, 
electronic filing, and as an 
electronic mail service. For 
details, contact Tom Sud - 
man, c/o the United 
American Bank, in Knox- 
ville, Tennesee, (615) 
971 -2121; David Beckerman, 
c/o the Tandy Corporation, 
Ft Worth, Texas, (817) 
390 -3273; or Richard Baker, 
c/o CompuServe, Colum- 
bus, Ohio, (614) 457 -8600. 
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Maybe we can 
save you a call. 
Many people have called with the 
same questions about the AIO. 
We'll answer those and a few more here. 

Q: Does the AIO have hardware handshaking? 
A: Yes. The serial port accommodates 3 types- RTS, 
CTS, and DCD. The parallel port handles ACK, ACK, 
BSY, STB, and STB. 
Q: What equipment can be used with the AIO? 
A: A partial list of devices that have actually been tested 
with the AIO includes: IDS 440 Paper Tiger, Centronics 
779, Qume Sprint 5, NEC Spinwriter, Comprint, Heathkit 
H14, IDS 125, IDS 225, Hazeltine 1500, Lear Siegler 
ADM -3, DTC 300, Ai 841. 

Q: Does the AIO work with Pascal? 
A: Yes. The current AIO serial firmware works great 
with Pascal. If you want to run the parallel port, or both 
the serial and parallel ports with Pascal, order our 
"Pascal Patcher Disk:' 
Q: What kind of firmware option is available for 
the parallel interface? 
A: Two PROM's that the user installs on the AIO card 
in place of the Serial Firmware PROM's provide: 
Variable margins, Variable page length, Variable 
indentations, and Auto -line -feed on carriage 
return. 
Q: How do I interface my new printer to my Apple 
using my AIO card? 
A: Interconnection diagrams for many popular 
printers and other devices are contained in the 
AIO Manual. If your printer is not mentioned, 
please contact SSM's Technical Support Dept. 
and they will help you with the proper 
connections. 
Q: I want to use my Apple as a dumb terminal 
with a modem on a timesharing service like 
The Source. Can I do that with the AIO? 
A: Yes. A "Dumb Terminal Routine" is listed 
in the A10 Manual. It provides for full and 
half duplex, and also checks for presence 
of a carrier. 
Q: What length cables are provided? 
A: For the serial port, a 12 inch ribbon cable 
with a DB -25 socket on the user end 
is supplied. For the parallel port, a 72 inch 
ribbon cable with an unterminated user 
end is provided. Other cables are available 
on special volume orders. 
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2190 Paragon Drive 

San lose, California 
95131 

1408197400 
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TM of APPle 
Computer., 

inc. 

The AIO is just one of several boards 
for the Apple that SSM will be introducing 
over the next year. We are also 
receptive to developing products to 
meet special OEM requirements. 
So please contact us if you have 
a need and there is nothing available 
to meet it. 

- -, 
SSM Microcomputer Products 
2190 Paragon Drive 
San Jose, California 95131 
(408) 946 -7400 



Letters 
Send + More = Code 

I certainly enjoyed Peter Frey's article 
"Machine Problem Solving, Part 2" (see 
the October 1980 BYTE, page 266), 
which concerned directed search using 
cryptarithmetic. Unfortunately the pro- 
gram does not do quite all that it is 
advertised to do, probably due to omis- 
sions in the press copy. 

For example, on page 268 Mr Frey 
stated, "It is also necessary to prepare 
the machine with the knowledge that 
blank spaces which precede letters in the 
first two rows should be treated as 
zeros." Program lines 270 and 280, 
however, can never be executed because 
of the branch instruction in line 210, 
which bypasses lines 270 and 280 com- 
pletely. As a result, problems such as 
"SPEND +MORE = MONEY" cannot be 
solved, and an error message is gen- 
erated. Changing the branch instructions 
at line 210 to cause a jump to line 270, 
instead of line 300, eliminates this prob- 

lem, as long as the short word is not 
more than one letter less than the other 
word. 

A second malfunction occurs in prob- 
lems of the "SEND +MORE = MONEY" 
type: when the sum word contains one 
more letter than the addends and also is 
a unique letter (such as in "SEND 
+MORE = HONEY "). The program 
recognizes the patterns and alters the ar- 
ray correctly, but the value for that let- 
ter is not displayed on the screen. A 
short statement immediately after a suc- 
cessful pattern search, such as: 

415 PRINT @ 762 +6 *NL, 1 

seems to correct this error. 

K W Butcher 
Canton ME 04221 

Mr Butcher's comments are correct. 
We appreciate the feedback....CM 

Introducing 

rHe 
LLI1LI-ImI'K WORD 

PROCESSING 
SYSTEM 

THE BENCHMARK software system sets new standards in word processing. First, it 
can be delivered to run on the CP/ M or the North Star DOS, so there may be no need to 
buy a special operating system. Second, it has all the features of systems costing 
thousands of dollars more. Third, the price is as low as, or lower than, most word 
processing systems. 

Anyone can learn to run and use THE BENCHMARK in one day of self training. 
Completely self -prompting in English. THE BENCHMARK is a full capability word 
processor, has been thoroughly tested in an office environment and proved to meet the 
needs of the most sophisticated user. 

Multi- operating system 
Changes terminal drivers 
Customized to utilize all the 
features of terminal & printer 

ONLY $499 

Overtype - erases, corrects 
Variable, electronic decimal tab 
Screen menus simplify operation 
Block move and get 

plus tax 
where applicable 

THE BENCHMARK is distributed exclusively by R&B Computer Systems. Dealer 
inquiries are invited. 

I ,Q Computer *v Systems° 
1954 E. University Tempe, Arizona 85281 
1- 800 -528 -7385 AZ- 602- 968 -7101 

THE BENCHMARK is a trademark of Metasoft Corporation 
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Software for the Altos 
I read with great interest Mark 

Dahmke's article in the November 1980 
BYTE concerning the Altos machine. 
(See "The Altos ACS 8000 Single -Board 
Computer," page 158.) I agree with Mr 
Dahmke's assessment of the Altos as a 
well -designed and reliable machine. I 

was especially interested, however, in 
his comments on the available software 
for the Altos. 

I represent Avtek Inc, the software 
house that wrote APULIB and the bisyn- 
chronous and asynchronous communica- 
tions packages for the Altos machine 
mentioned in the article. The software 
picture for the Altos is not really as grim 
as the article makes it appear. Avtek has 
written many other software packages 
for the Altos. Among them: 

OPRA -A enhancement to the CP /M 
operating system. It increases disk - 
storage capacity by 40 %, disk -I /O (in- 
put /output) speed by a factor of 2, it 
supports a type -ahead buffer, and it pro- 
vides for easy mixed -mode operation. 
Communications Packages -In addi- 
tion to the full IBM 2780/3780 bisyn- 
chronous and asynchronous packages I 

already mentioned, there is a syn- 
chronous communications package for 
Altos -to -Altos use. Incidentally, the 
price of the bisync package has been 
lowered to $495. 
GRAFLIB -A two- and three - 
dimensional graphics- subroutine library 
for use with the Altos and a modified 
Lear -Siegler ADM -3A terminal (512 by 
256 resolution), a Diablo 1650 printer, 
and a multicolor plotter. 
Graphics and Scientific System -A 
complete system for the Altos and the 
modified ADM -3A that contains Avtek's 
own screen -oriented editor, a scientific - 
paper typesetting package, and many 
stand -alone and subroutine packages for 
graphics and for the solution of special- 
ized scientific and mathematical prob- 
lems. This system also supports the 
Diablo 1650 printer, for graphics and 
manuscripts, etc, and multicolor plot- 
ters. 

In addition to those packages, Avtek 
has plans for several others, including a 
financial modeling package. I think that 
the software that Avtek supplies makes 
the Altos a very versatile and useful 
machine. In fact, it turns the Altos into 
a system. 

John C Theys 
President 
Advanced Computational Technology Inc 
30 Side Cut Rd 
West Redding CT 06896 
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Edison had over 
1,800 patents in 
his name, but 

you can be just as inventive 
with an Apple. 

Apple is the company with the brightest ideas in 
hardware and software and the best support - so you can 
be as creative with a personal computer system as Edison 
was with the incandescent bulb. 

How Apple grows with you. 
With Apple's reliable product family, the possibilities of 

creating your own system are endless. Have expansion capa- 
bilities of 4 or 8 accessory slots with your choice of system. 

Expand memory to 64K bytes or 128K bytes. Add an 
A to D conversion board. Plug into time sharing, news and 
electronic mail services. Use an IEEE 488 bus to monitor 
lab instruments. Add 4 or 6 disk drives - the 51/4'; 143K 

bytes, high -speed, low -cost drive that's the most popular 
on the market. 

Apple speaks many languages. 
Since more than 100 companies create software for 

Apple, you'll have the most extensive library in the personal 

computer world. Want to write your own programs? 
Apple is fluent in BASIC, Pascal, FORTRAN, PILOT and 
6502 assembly language. 

There's even a series of utility programs called the 
DOS Tool Kit that not only lets you design high- resolution 
graphic displays, but lets you work wonders with 
creative animation. 

More illuminating experiences in store. 
You won't want to miss all the Apple products being 

introduced at your computer store all the time. Don't let 
history pass you by. Visit your nearest 

Apple dealer or call 800 -538 -9696. 
In California, 800-662-9238. Or write: 
Apple Computer, 10260 Handley Drive, 
Cupertino, CA 95014. 

apple computer inc. 
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U.S.A. 
ARISTO /POLKS 

314 5th Ave. (32 ST) N.Y.C. N.Y. 10001 
Telephone: (212) 279 -. 9034 

DIP 81 Impact Printer 

$ 379 
A quality printer, designed for 
continuous printing duty cycle, giving 
high reliability at low cost. 

OKI DATA - Microline 80 

$ 529 

The small, quiet, light, highly depend- 
able printer with three way paper hand- 
ling. Single sheet /roll/pin feed. 

EPSON - MX 80 

1114111141 

$ 499 

The worlds first printer with disposable 
print heads. Built in dependability with 
an extensive range of features 

- ANACOM - 150 

$ 1149 

The new 150 CPS full size carriage, dot 
matrix printer. Bidirectional and logic 
seeking, taking up to 15 "paper. 

NEW SUPERBOARD 3 . . S 279 { CHALLENGER CIP BK S 479 
C1P5" FLOPPY 20K . S 1279 s s- CHALLENGER (COLOUR) C4P 8K S 879 O_` C4P FLOPPY 24K 5" . S 1799 

(44`V 
COLOR.DUAL 8" FLOPPY CBP S 2995 

5°12, P C-3 48K DUAL-FLOPPY 8" . 5 3995 
C -3 * 23 MEG HARD DISK . 5 10995 

r LUS ALL SOFTWARE AND PERIPHERALS 

All European trade enquiries to: 

NORTHAMBER LTD 
Great Oak House Esher,Surrey England 
KT10 9BR Yelephone: 0372 62071 
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Letters 
all interested OSI users to drop a quick 
note to Ohio Scientific expressing 
interest: 

68000 At Last? 
In looking over a recent issue of 

BYTE, I came across a section titled 
"BYTELINES" that contained references 
to the MC68000. (See "68000, Where 
Art Thou?" September 1980 BYTE, page 
164.) The message that I got from 
reading the commentary was that the 
MC68000 is still in the experimental 
stage. This is untrue! All unreserved op 
codes have been defined, and the in- 
struction set has been frozen since 
January 1980. The second point is that 
we have been shipping the 68000 in large 
quantities for some time now. We have 
no problem committing to delivery on 
large -production quantities. 

Since those comments were based on 
customer inputs, I can understand some 
confusion. I hope that this letter will 
help to resolve it. 

Steve Sparks 
Manager 
Marketing and Applications 
Motorola Inc 
3501 Ed Bluestein Blvd 
Austin TX 78721 

Sol Libes Replies: 
The column in question was written 

some time ago. At that time, two OEMs 
(original equipment manufacturers) that 
wanted to use the 68000 reported to me 
that they were still not able to go into 
production on planned products because 
Motorola still had not completed the 
68000's design and would not fill pro- 
duction orders. In other words, the facts 
as I reported them were true at the time. 
I understand that Motorola is now ship- 
ping production quantities. 

A System Note 
One problem with OSI (Ohio Scien- 

tific) systems (most notably the C -2) has 
been the inability to utilize the 6502 IRQ 
and NMI commands from a BASIC pro- 
gram, via USR routines. The problem 
originates from the fact that the reset 
vectors for these commands, contained 
in the system's ROM (read -only mem- 
ory), point to an area of memory that is 
heavily used by BASIC (ie: hexadecimal 
addresses O1XX). Thus, it is impossible 
to field either of these interrupts because 
BASIC rapidly destroys any service 
routine. 

My colleagues and I have proposed to 
OSI that new firmware be produced, 
identical to the old one in all respects 
but for the IRQ and NMI reset vectors. 
These would be changed to point to a 
part of memory that is "stable" (eg: 
hexadecimal addresses DOXX or EOXX). 
However, for such a new device to be 
produced, it must be financially feasible 
to do so (the cost to be in the $0.25 to 
$0.50 range). So, we would like to ask 

Ohio Scientific Computers 
Attn: Customer Relations 
1333 S Chillicothe Rd 
Aurora OH 44202 

If enough replies are received, all of us 
may well see a new monitor device. 
Thanks so much! 

Shaun D Black 
University of Michigan 
Department of Biological Chemistry 
5440 Medical Sciences I 

Ann Arbor MI 48109 

Intercepting Raster 
I very much enjoyed John Beetem's ar- 

ticle entitled "Vector Graphics for Raster 
Displays." (See the October 1980 BYTE, 
page 286.) To say the least, I found it a 
unique method. However, I must take 
exception to one statement that was 
made regarding techniques for plotting 
vectors. 

In referring to the slope -intercept and 
trigonometric methods of calculation, 
Mr Beetem states, "None of these is very 
good for a small computer, because 
many slow multiplications and divisions 
are needed." This is simply not true, at 
least not in the case of the slope- inter- 
cept method. (Note: In the following 
discussion, for simplicity, it will be 
assumed that the X length is greater than 
the Y length. If this is not the case, the 
X and Y values should be swapped; the 
program under discussion handles the 
data in approximately this way.) 

The formula used in the common im- 
plementation of the slope- intercept 
method is Y =MX +B, where 
M = (Y2 - Y1)/(X2 - X1) and 
B =Y2 - (X2 x M). In other words, the 
value that represents the slope of the line 
is multiplied by the given X value, then 
added to the origin (offset) to determine 
the Y position. To plot a vector, one 
would normally step through the X 
values and calculate matching Y coor- 
dinates from one end of the vector to 
the other. 

In examining the formula, it should be 
obvious that if X is stepped by a con- 
stant amount, then Y will also increase 
by some constant value. To reduce the 
algorithm to its simplest form, it is best 
to increment X by 1 (because, by defini- 
tion, we cannot plot any fractional 
points). One can, therefore, find the Y 
increment value simply by dividing the 
Y length by the X length. 

How complicated is the actual algo- 
rithm? Not very. Unitek Ltd is currently 
developing a high -level graphics package 



TRS -80* Model I Computer Owners .. . 

Double - density storage. 
It's really here! 

Here at Percom. And your authorized Percom dealers. 
And double -density storage is here in a big way. Because now 

you can choose from three different levels of mini -disk systems - 
all double -density rated. 

And get the storage that precisely meets your application 
needs. 

Not to mention the service and quality that's made Percom the 
industry leader. 
Although rated for double- density operation, all 
levels of Percom drives work equally well in single - 
density applications. 

You can operate these drives in ordinary single - 
density format using TRSDOS *, Percom OS -80" 
or any other single- density operating system. 

Or, you can add a Percom DOUBLER' to your 
Tandy Expansion Interface and store data and 
programs in either single- or double- density 
format. 

Under double- density operation, you can store 
as much as 350 Kbytes of formatted data - de- 
pending on the drive model - on one side of a 
five -inch minidiskette. That's four times the 
capacity of standard 35 -track Model I mini- 
disks, almost 100 Kbytes more than the capacity 
of the eight -inch IBM 3740 format! 

Available in 1 -, 2- and 3 -drive configurations in 
all three model lines, Percom burned -in, fully - 
tested drives start at only $399. 

TFD -40" Drives 
TFD -40 Drives store 180 Kbytes (double -density) or 
102 Kbytes (single- density) of formatted data on one 
side of a 40 -track minidiskette. Although economical- 
ly priced, TFD -40 drives receive the same full Percom 
quality control measures as TFD -100 and TFD -200 
drives. 

TFD -100TM Drives 
TFD -100 drives are "flippy" drives. You store twice 
the data per minidiskette by using both sides of the 
disk. TFD -100 drives store 180 Kbytes (double - 
density) or 102 Kbytes (single- density) per side. 
Under double -density operation, you can store a 70- 
page document on one minidiskette. 

TFD -200' Drives 
TFD -200 drives store 350 Kbytes (double- density) or 
197 Kbytes (single -density) on one side of a minidis- 
kette. By comparison. 3740 -formatted eight -inch 
disks store only 256 Kbytes. Enormous on -line stor- 
age capacity in a 5" drive, plus proven Percom 
reliability. That's what you get in a TFD -200. 

The DOUBLERTM - This proprietary 
adapter for the TRS -80* Model I com- 
puter packs approximately twice the 

fill; data on a disk track. 

r., Depending on the type of drive, you 
I tit can store up to four times as much 

data - 350 Kbytes - on one side of a 
minidiskette as you can store using a 

Tandy standard Model I computer drive. 
Easy to install, the DOUBLER merely plugs into the disk 

controller chip socket of your Expansion Interface. No rewir- 
ing. No trace cutting. 

And because the DOUBLER reads, writes and formats 
either single- or double -density disks, you can continue to 
run all of your single -density software, then switch to dou- 
ble- density operation at any convenient time. 

Included with the PC card adapter is a TRSDOS * - 

compatible double-density disk operating system, called 
DBLDOSTM, plus a CONVERT utility that converts files and 
programs from single- to double -density or double- to sing- 
le- density format. 

Each DOUBLER also includes an on -card high - 
performance data separator circuit which ensures reliable 
disk read operation. 

The DOUBLER works with standard 35 -, 40 -, 77- and 
80 -track drives rated for double -density operation. 

Note. Opening the Expansion Interface to install the 
DOUBLER may void Tandy's limited 90 -day warranty. 

Free software patch This software patch, called PATCH PAKT ", 
upgrades TRSDOS* for operation with improved 40- and 77- 
track drives. For single -density operation only. 

Quality Percom products are available at authorized dealers. Call toll free 
1-800- 527 -1592 for the address of your nearest dealer or to order directly from 
Percom. In Canada call 519 -824 -7041. 

TM trademark of Percom Data Company. Inc. 
TMtrademark of Tandy Radio Shack Corporation which has no relationship to Percom Data Company Circle 11 on Inquiry card. 

Prices and specificationssubject to change without notice. 

PEFICOM 
PERCOM DATA COMPANY. INC. 
211 N KIRBY GARLAND TX 75042 

12141272 -3421 
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MORE FOR YOUR 
RADIO SHACK 

TRS -80 MODEL I ! 

* MORE SPEED 
10 -20 times faster than Level II BASIC. 

* MORE ROOM 
Compiled code plus VIRTUAL 
MEMORY makes your RAM act larger. 

* MORE INSTRUCTIONS 
Add YOUR commands to Its large in- 
struction set! 
Far more complete than most Forths: 
single & double precision, arrays, 
string -handling, more. 

* MORE EASE 
Excellent full -screen Editor, structured 
& modular programming 
Optimized for your TRS -80 with 
keyboard repeats, upper /lower case 
display driver, single- & double -width 
graphics, etc. 

* MORE POWER 
Forth operating system 
interpreter AND complier 
Internal 8080 Assembler 
(Z80 Assembler also available) 
VIRTUAL I/O for video and printer, 
disk and tape 
(10- Megabyte hard disk available) 

mbçFoRTN 
THE PROFESSIONAL FORTH 

FOR TRS -80 MODEL I 

(Over 1,000 systems in use) 

MMSFORTH Disk System V1 9 (requires 1 

disk drive & 16K RAM) just $19.95 
MMSFORTH Cassette System V1.8 (requires 
Level II BASIC & 16K RAM) $59.95 

AND MMS GIVES IT 
PROFESSIONAL SUPPORT 

Source code provided 
MMSFORTH Newsletter 
Many demo programs aboard 
MMSFORTH User Groups 
Programming staff can provide advise, 
modifications and custom 
programs, to fit YOUR needs. 

MMSFORTH UTILITIES DISKETTE: Includes 
FLOATING POINT MATH (L.2 BASIC ROM 
routines plus Complex numbers, 

orth-style 
O0c 

cgtangular 
-Polar 

pcoordinppate 

conversions, 

ROSS- 
REFERENCER to list Fortho ords by block 
and line. All on one diskette (requires 
MMSFORTH, 1 drive & 16K RAM), $39.95' 

THE DATAHANDLER V1.1, a very soph- 
isticated database management system 
operable by non -programmers (require Disk 
MMSFORTH, 1 drive & 32K R AM) with 
manuals, $59.95' 

FORTH BOOKS AVAILABLE 
MICROFORTH PRIMER (comes with 
MMSFORTH) separately $15.00' 
USING FORTH - more detailed and advanc- 
ed than above $25.00 
Threaded Interpretive Language - Excellent 
Analysis of MMSFORTH - Like Language, 
Advanced $18.95 
CALTECH FORTH MANUAL - good on 
Forth Internal structure, etc $10.00 

- Software prices Include manuals and re- 
quire signing of a single-system user 
license. Add $2.00 S/H plus $1.00 per addi- 
tional book; Mass. orders add 5% tax. 
Foreign orders add 15%. UPS COD, VISA & 
?WC accepted; no unpaid purchase orders, 

Iplease. 

Send SASE for free MMSFORTH information. 
Good dealers sought. 

Get MMSFORTH products from your 
computer dealer or 

MILLER MICROCOMPUTER 
SERVICES (B1) 

61 Lake Shore Road Natick, MA 01760 
(617) 653-6136 
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Letters 
for a commercial graphics product, and 
the vector routine uses this method. The 
division itself encompasses only fifteen 
instructions (30 bytes), and need be done 
only once, which is before the actual 
write loop is entered. The loop proper 
contains only an X increment instruc- 
tion, a double -precision add (two in- 
structions) for the Y increment, the ac- 
tual write- routine call, and a simple test 
for end -of- vector. Since Mr Beetem is 
using an 8080 and Unitek's system is 
6800- based, a speed comparison would 
be worthless. Suffice to say that the 
routine actually calculates the vector 
faster than the hardware can plot the 
points. 

To show the simplicity of the 
algorithm, here is a minimal representa- 
tion: 

1. Find the lengths of the X and Y com- 
ponents of the vector. 
2. Divide the Y length by the X length. 
3. Set location to X, Y origin. 
4. Set the X increment to 1. 
5. Set the Y increment to the result of 
the division. 
6. Set the Y fraction register to hexa- 
decimal 80 ('/: for round -up). 
7. Plot the location. 
8. If location is end -of- vector, stop. 
9. Increment X. 
10. Add the Y increment to the Y frac- 
tion register. 
11. If an overflow occurs, increment Y. 
12. Go to 7. 

As can be seen, the algorithm is rather 
simple, and uses no complex mathe- 
matics in the loop. 

It turns out that this method solves a 

particularly knotty problem that crops 
up in other variations (especially in a 
parametric line representation). When 
vectors approach angles that are multi- 
ples of 45° (ie: the X length nears the Y 
length), varying overflow rates in the 
two variables cause undesired excursions 
away from the actual vector. This 
creates a rough section about the points 
where steps would normally occur. In- 
crementing one of the variables by 1 

eliminates any possibility of variable 
overflow and results in a very smooth 
vector. 

I found Mr Beetem's logic interesting 
and informative; had I considered this 
method of drawing vectors when we at 
Unitek were designing our graphics 
package, I probably would have discard- 
ed it without careful examination, 
believing it too slow and complex. Mr 
Beetem has proven this not to be so. 
Perhaps the same thing happened when 
Mr Beetem was writing his routine. He 
too may have considered the slope- inter- 
cept method briefly, but discarded it, 
without closer examination, as being too 
clumsy. (Alas, it always seems that the 
algorithm one discards later turns out to 
be the variation with the greatest poten- 
tial....) In this case, it happened for the 
best; otherwise, we would not have Mr 
Beetem's method to consider. I do not in 
any way intend to detract from his ap- 
proach; merely to indicate that the 
slope- intercept is also a viable method 
for microcomputers. 

Richard H Rae, CET 
Unitek Ltd 
POB 671 
Emporia VA 23847 

Fewer Resistors = 
Same Resistance 

In the August 1980 BYTE, W Lloyd 
Milligan shows a network of twenty-six 
1 -ohm resistors (see "Letters," page 20) 
that he believes is the smallest net- 
work whose value is very close to 1r (pi). 
However, by using the same continued - 
fraction principle with only six parallel - 
connected resistors, a solution with a 
total of only eighteen resistors is shown 
in figure 1. Alas, I have been unable to 

Figure 1 

find any network that starts with three 
in series with fewer resistors; starting 
with two in series, there is another solu- 
tion with eighteen. All of these differ 
from 1r by about one part in four 
million. They all have the value 
355/113. 

Can anyone find a solution with 
seventeen or fewer? 

John Fitzallen Moore 
714 E Birch Rd 
Lake Bluff IL 60044 



A Few Extraordinary Products for Your 6800/6809 Computer 
SS -50 Bus LFD -4001M and OD-8001M Systems From Percom .. . 

Low Cost 
Mini -Disk Storage 
in the Size You Want 

Percom mini -disk systems start as 
low as $599.95, ready to plug in and 
run. You can't get better quality or a 
broader selection of disk software 
from any other microcomputer disk 
system manufacturer - at any price! 

Features: 1 -, 2- and 3 -drive systems 
in 40- and 77 -track versions store 
102K- to 591K-bytes of random ac- 
cess data on -line controllers in- 
clude explicit clock /data separation 
circuit, motor inactivity time -out cir- 

cuit, buffered control lines and other 
mature design concepts ROM 
DOS included with SS -50 bus ver- 
sion - optional DOSs for EXOR- 
ciser* bus extra PROM sockets 
on -board EXORciser* bus version 
has 1K-byte RAM supported by ex- 
tended disk operating systems; as- 
semblers and other program de- 
velopment /debugging aids; BASIC, 
FORTRAN, Pascal and SPL /M lan- 
guages; and, business application 
programs. Circle 13 on Inquiry card. EXORciser* Bus LFD- 400EXTM- 800EXTM Systems 

Versatile Mother Board, Full- Feature Prototyping Boards Circle 105 

Printed wiring is easily soldered tin -lead plugged into an SS -50 bus. Features 
I plating. Substrates are glass- epoxy. Pro- wide -trace conductors. Price: $21.95 

totyping cards provide for power regula- SS -50 BUS CARD - accommodates 34- 
tors and distributed capacitor bypassing, and 50 -pin ribbon connectors on top 
accommodate 14 -, 16 -, 24- and 40 -pin edge, 10 -pin Molex connector on side 
DIP sockets. Prototyping boards include edge. Price: $24.95. 
bus connectors, other connectors and SS -30 BUS CARD - 11/4 -inch higher 
sockets are optional. than SWTP I/O card, accommodates 34- 
MOTHERBOARD - accommodates five pin ribbon connector and 12 -pin Molex 
SS -50 bus cards, and may itself be connector on top edge. Price: $14.95. 

The SBC /9TM. A "10" By Any Measure. Circle 14 

The Percom SBC /9TM is an SS -50 bus compatible, stand- 
alone Single -Board Computer. Configured for the 6809 
microprocessor, the SBC /9TM also accommodates a 6802 
without any modification. You can have state -of- the -art 
capability of the '09.Or put to work the enormous selection of 
6800 -coded programs that run on the '02. 

The SBC /9TM includes PSYMONTM, an easily extended 1- 
Kbyte ROM OS. Other features include: 

Total compatibility with the SS -50 bus. Requires no changes to the 
motherboard, memory or I /O. 

Serial port includes bit -rate generator. RS -232 -C compatible with 
optional subminiature 'D' connector installed. 10 -pin Molex connec- 
tor provided. 

Eight -bit, non -latched, bidirectional parallel port is multi- address 
extension of system bus. Spans a 30- address field; accommodates 
an exceptional variety of peripheral devices. Connector is optional. 

Includes 1 -Kbyte of static RAM. 
Costs only $199.95 with PSYMONTM and comprehensive users 

manual that includes source listing of PSYMONTM 

'M trademark of Percom Data Company, Inc. 
trademark of the Motorola Corporation. 

Prices and specifications subject to change without notice. 

Circle 112 

The Electric WindowTM: Instant, Real -Time Video Display Control 

Memory residency and outstanding software control of display format and 
characters make this SS -50 bus VDC card an exceptional value at only $249.95. 
Other features: 

Generates 128 charac- 
ters including all ASCII dis- 
playable characters plus 
selected Greek letters and 
other special symbols. 

Well- formed, easy -to- 
read 7x12 -dot characters. 
True baseline descenders. 

Character -store (display) 
memory included on card. 

Provision for optional 
character generato 
EPROM for user defined' 
symbols. 

Comprehensive users 
manual includes sourc 
listing of Driver software. 
Driver - called WINDEXTM - is also available on mini- 
diskette through the Per - 
corn Users Group. 

PERCOM 
PERCOM DATA COMPANY, INC. 
211 N. KIRBY GARLAND. TEXAS 75042 

(2141272 -3421 

Products are available at Percom dealers nationwide. Call toll -free, 
1- 800 -527 -1592, for the address of your nearest dealer, or to 
order direct. 



An Introduction 
to Atari Graphics 

Chris Crawford and Lane Winner 
Atari Inc 

1272 Borregas Ave 
Sunnyvale CA 94086 

The Atari 400 and 800 are second -generation personal 
computers. In addition to the normal memory and pro- 
cessor integrated circuits, they contain three special - 
purpose LSI (large -scale integrated) circuits which make 
them capable of many feats of computing legerdemain. 
Most of this power, however, lies brooding beneath 
many layers of "human engineering." The beginning pro- 
grammer working in BASIC is paternalistically protected 
from the complexities and power of the beast within. The 
more experienced programmer seeking cybernetic high 
adventure must first defeat the friendliness engineered in- 
to the machine to unleash its throbbing brute power. 
Without help, this can be most difficult. We will act as 
native guides for one region of this complex machine: the 
display list. We will show you how to generate flashy dis- 
plays by creating you own display list and redefining the 
character set. 

Display -List Fundamentals 
Most personal computers use a straightforward mem- 

ory- mapped display in which the screen format is fixed 
and each screen pixel's (picture element's) contents are 
provided by a specific location in memory. This is a sim- 
ple scheme demanding little of either the programmer or 
the computer. The Atari 400/800 uses a more complex 
scheme involving a display list and display data. A dis- 
play list is a sequence of commands that defines the ver- 
tical format of the video display; the display data is the 
information to be displayed. 

The Atari 400/800 display list is actually a small pro- 

BASIC 
PROGRAMMER 

gram; it is processed by a special LSI circuit called 
ANTIC. ANTIC is a dedicated microprocessor whose 
sole function is to control the video display. ANTIC uses 
a process called DMA (direct memory access) to gain ac- 
cess to the display list and display data. The display list 
and display data are stored by the high -speed (1.8 MHz) 
6502 microprocessor. When the BASIC programmer 
types GRAPHICS n, the operating system writes a com- 
plete display list into memory and clears the display data. 
The information flow for this process is diagrammed in 
figure 1. Clearly, the adventurous programmer who by- 
passes BASIC and writes his or her own display list will 
have more direct control over the screen. 

Associated with the display list are the concepts of a 
graphics mode and a graphics -mode line. The Atari 
400/800 supports fourteen fundamental graphics modes, 
only nine of which are directly accessible from BASIC. 
The first six modes (three of which are accessible from 
BASIC) are character modes which display characters in 
different combinations of size and color. The remaining 
eight graphics modes display squares of color in different 
resolution and color combinations. A graphics-mode line 
is a group of horizontal -scan lines which are treated as a 
unit for display purposes. (A horizontal -scan line is a 
single sweep of the electron beam across the television 
screen. There are 192 horizontal -scan lines in the visible 
area of the screen.) A graphics -mode line will contain be- 
tween one and sixteen horizontal -scan lines, depending 
on the graphics mode involved. A graphics -mode line 
stretches horizontally all the way across the screen (you 

ADVENTUROUS 
PROGRAMMER 

6502 / DISPLAY LIST 
MICRO- AND 
PROCESSOR DISPLAY DATA 

ANTIC 
AND 
CT /A 
LSI 
CIRCUITS 

f 
TELEVISION 
SCREEN 

Figure 1: Information flow for Atari 400/800 display. The adventurous programmer who bypasses BASIC gains more control over 
the display list and display data, and thus is able to customize the displayed image to a greater extent. 
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o tin ardware 

Mkls\iò$ystemÍM 
All the In truments 

Anyonw1h\cùLApp1e 
c a\ Play 

MusicSysterì generates the sound of any musical 
instrument -r+eal or imagined! Solo or sextet. Rock 
or classical. Laid -back or loud. At home or in the 
concert hall or classroom. MusicSystem sets new 
standards for computer generated music. 
Digital Syntht!sizer with 16 voices. Stereo output. 
Polyphonic -multi -voice chords and note sequen- 
ces. Additive synthesis of instruments. Waveforms, 
envelopes, and amplitudes are fully programmable 
for each voice to create instrument definitions and 
music dynarñics. 32 Khz sample rate. Frequency 
resolution if .5Hz steps. Graphical input of sheet 
music on high- resolution screen using standard 
music notation. Print out sheet music with a 

graphics,/printer. Complete software operating 
syste 5. Graphical music editor using light pen 
(provided), game paddles, or keyboard. Pre - 
entered music provided for immediate playing 
and enjoyment. Thorough documentation and 
tutorial user's manual. 

Drop by your Applè\ Dealer and ask to hear for 
yourself. You'll know what we mean when we say 
MusicSystem is all the instruments anyone with an 
Apple can play! 
Available at Applr O,.ui . . wuil lwnl 

Name 

Address 

City 

1Phone 

Mountain Hardware 
LEADERSHIP IN COMPUTER PERIPHERALS 

A Division of Mountain Computer, Inc. 
300 Harvey West Blvd., Santa Cruz, CA 95060 
(408) 429-8600 

Music I can play? Send details. 

State Zip _ 

'Apple is a trademark of Apple Computer, Inc. 



cannot change graphics modes halfway across the 
screen). The video display is thus organized as a vertical 
sequence of mode lines of varying height and contents. 
There are many thousands of possible sequences of mode 
lines on the screen; BASIC restricts the programmer to 
seventeen such sequences. Each such sequence is referred 
to in the BASIC manual as a graphics mode. 

Display -List Details 
The display list and the display data normally reside at 

the top of available memory- address space. Since the 
amount of available memory is not fixed, the operating 
system must keep track of the address of the display list. 
The address of the beginning of the list is stored in 
decimal addresses 560 and 561. The first 3 bytes in the 
display list skip twenty -four blank scan lines, which is 
necessary to defeat the vertical overscan of many televi- 
sion sets. The next byte is called the LMS (load memory 
scan) byte. It defines the first mode line of the display and 
also instructs ANTIC that the following 2 bytes give the 
address at which display data can be found. Since we 
rarely need to tamper with these first 4 bytes, we will 
start with the fifth byte, whose address we will assign to a 
BASIC variable called START. The value of START can 
be calculated by: 

START = PEEK(560) +256 *PEEK(561) +4 

The bytes at this location and the succeeding location 
give the starting address of the display data. Beginning at 
location START +2 is a sequence of mode bytes which 
specify the mode lines for the display. The codes for these 
mode bytes are found in table 1. The programmer has the 
freedom to create any sequence of mode bytes for the 
display list. The programmer also has the responsibility 
to insure that the chosen sequence includes exactly 192 
horizontal -scan lines. At the end of the mode -byte se- 
quence, the programmer must place an ANTIC JUMP 
byte (decimal 65) followed by the low- and high -order 
address bytes of the beginning of the display list -four 
bytes lower in memory than the location we refer to as 
START. 

The starting address of the display data, which we will 
assign to a BASIC variable called MEMST, can be cal- 
culated from: 

MEMST =PEEK(START) +256*PEEK(START + 1) 

The display data is simply strung together in sequence; 
this can cause a headache when mixing modes. Since dif- 
ferent mode lines require different numbers of display - 
data bytes, the programmer wishing to change a display - 
data byte must calculate its position in display -data 
memory by adding up the space requirements of each 
previous mode line. The BASIC POSITION and PLOT 
commands work reliably only with the homogeneous 
display lists used by BASIC, so the programmer who 
mixes modes must expend greater effort to use such a 
specialized display. 

A Real Display List 
We shall now illustrate these principles with a sample 

program and its resultant display, display list, and dis- 
play data. The program is a straightforward affair which 
plots the BYTE logo in graphics mode 7 +16. The pro- 
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A growing 
line of tools to 
expand the Apple. 

7440A Programmable Interrupt Timer Module. 
Time events in four operating modes- continu- 
ous, single shot, frequency comparison, and 
pulse width comparison. Includes three 16-bit 
interval timers, plus flexible patch area for 
external interface. Programmable interrupts, 
on -board ROM, and much more. 

7720A Parallel Interface. Two bi- directional 8 -bit 
I/O ports will connect your Apple to a variety of 
parallel devices, including printers, paper tape 
equipment, current relays, external on/off 
devices. Full featured, programmable inter- 
rupts, supports DMA daisy chaining. 

7811B Arithmetic Processor. Interfaces with 
Applesoft, so you just plug in and run. Based 
on the AM 9511 device, provides full 16/32 -bit 
arithmetic, floating point, trigonometric, loga- 
rithmic, exponential functions. Programmed I/O 
data transfer, much, much more. 

7710A Asynchronous Serial Interface. Conform- 
ing to RS -232 -C A thru E 1978 standard, this 
card will drive a variety of serial devices such as 
CRT terminals, printers, paper tape devices, or 
communicate with any standard RS -232 device, 
induding other computers. Full hand -shaking, 
and fully compatible with Apple PASCAL! 

7470A 9% BCD A/D Converter. Converts a DC 
voltage to a BCD number for computerized 
monitoring and analysis. Typical inputs include 
DC inputs from temperature or pressure 
transducers. Single channel A/D, 400 ms 
per conversion. 

7490A OPIB IEEE 488 interface. A true imple- 
mentation of the IEEE 488 standard -the 
standard protocol for instrumentation and test 
devices. Control and monitor test instruments 
such as digital voltmeters, plotters, function 
generators, or any other device using the 
IEEE 488. 

7114A PROM Module. Permits the addition to or 
replacement of Apple II firmware without 
removing the Apple II ROMs. Available with 
on -board enable /disable toggle switch. 

7500 A Wire Wrap Board. For prototyping your 
own designs. 

7510A Solder Board. 

7590A Extender Board. 

7016A 181( Dynamic Memory Add On. 

Watch this space for new CCS products for 
the Apple. We've got some real surprises in the 
works. To fmd out more about the CCS product 
line, visit your local computer retailer. The CCS 
product line is available at over 250 locations 
nationally, including most that carry the Apple. 
Or circle the reader service number on this ad. 

Apple II, Apple II Plus, and Applesoft are trademarks 
of the Apple Corporation. 

CCS makes the difference. 



We see it as a good 
way to get things done. 

Apple has built a great computer. We at CCS have 
built a great line of peripherals and components to expand 
the Apple. To do almost anything you want to get done 
with a computer. 

If you want to do business with an Apple, we've got 
tools to connect the Apple to standard business printers and 
terminals. Or to modems, for communications over tele- 
phone lines, with other computers, even with other Apples. 

If you want to apply your Apple to engineering, scien- 
tific, or graphic projects, we've got tools for high -powered, 

high -speed math functions, and fast, high resolution graph- 
ics. And tools to connect the Apple to lab test equipment 
like function generators or plotters. 

And we have tools to connect the Apple to the outside 
world, including A/D converters and interval timers with 
external interface. 

We make components for the S -100 bus, the PET, and 
the TRS -80, too. We built our products to deliver hard - 
nosed value to the OEM, and to the inventor who knows the 
best, at prices that are unbeaten. 

To find out how much computer your Apple II can be, 
see things our way. Because for serious users with serious 
uses for the Apple, we've got the tools. 

California Computer Systems 
J250 Caribbean Sunnyvale, CA 94086 (408) 734 -5811 



Scan 
Color Lines 
Dots Per Number Bytes 

Left Right Per Mode of BASIC Per 
Mode Remark 4 Bits 4 Bits Pixel Line Colors Mode Line 

character 2 '/z 8 1'/z 0 40 
character 3 '/2 10 1'/z 40 
character 4 1 8 4 40 
character 5 1 16 4 40 
character 1 6 1 8 5 1 20 
character 1 7 1 16 5 2 20 
character 1 8 4 8 4 3 10 
character 1 9 2 4 2 4 10 
graphic 1 A 2 4 4 5 20 
graphic 1 B 1 2 2 6 20 
graphic 1 C 1 1. 2 20 
graphic 1 D 1 2 4 7 40 
graphic 1 E 1 1 4 40 
graphic 1 F '/2 1 1'/s 8 40 
special 2 0 -7 o Blank 
special 3 4 JUMP 

Table 1: Interpretation of the graphics- mode -byte codes. Remarks are as follows: 
1. The left nybble of the very first mode byte of the display list must be changed from 0 to 4. 
2. The blank mode is used to output a selected number of blank background lines. 
3. The JUMP instruction causes the ANTIC graphics processor to recognize the end of the display list and return to 

the beginning of the list, waiting for vertical blanking to occur so it can proceed with another frame. 
Where 11/2 colors are indicated, the hue of the foreground color cannot be controlled. 

Photo 1: The BYTE logo as displayed by the Atari 400 /800 run- 
ning the program of listing 1. See table 2 for details. 

gram is presented in listing 1 (page 24), and the display it 
produces is shown in photo 1. Figure 2a and table 2a 
show the display list for this display. Since this is a stan- 
dard BASIC graphics -mode display list, it is neat and 
tidy. 

Tampering With the Display List 
With the formal goal of improving the display and the 

heuristic goal of demonstrating display -list manipula- 
tions from BASIC, we shall now tamper with this display 
list. The first step in this process is to prepare our pro- 
posed display list on paper. The desired screen format is 
shown in figure 2b. 
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We must consult table 3 to determine which of the 
display modes will require the greatest amount of 
memory space. In our case, we are using modes 0, 1, 2, 
and 7; mode 7 is clearly the most memory- intensive 
mode. We shall therefore start with mode 7 and modify 
the mode -7 display list. It is always easier to pare down 
an oversized display list than to build up an undersized 
one. 

Next, we must verify that our proposed display list 
does indeed produce 192 horizontal -scan lines. Consult 
table 1 to find the number of scan lines per mode line. 
Our calculation produces the following results: 

Mode Number 
of Mode 

Lines 

Scan Lines 
Per Mode 

Line 

Total Scan 
Lines 

0 1 8 8 
1 4 8 32 
2 4 16 64 
7 44 2 88 

192 Total 

We now determine the mode bytes for each of the 
mode lines by looking them up in table 1. It is handy to 
convert these to decimal for later use. Our results are: 

Mode Hexadecimal 
Mode Byte 

Decimal 
Mode Byte 

0 02 2 
1 06 6 
2 07 7 
7 OD 13 

Circle 17 on Inquiry card. - 



MULTIUSER 

COMPUTER 
ON S -100 BUS 
DESIGNED TO 
SATISFY A WIDE 
VARIETY OF 
APPLICATIONS. 

STANDARD FEATURES 
INCLUDE: CP M 2.2 
OPERATING SYSTEM, 64K 
EXPANDABLE, BANKSE- 
LECTABLE MEMORY,4MHZ 
ZBOA CPU WITH 4 SERIAL 
AND 3 PARALLEL PORTS, 
RELIABLE 8" FLOPPY DISK 
DRIVES IN A STURDY ALL 
METAL CABINET. S4900 
MP M OPTIONAL. 
E P m AND NIP fn MEASURED IRAE( MARKS Of D GOOAE RESEARCH ZOBEX' 

P.O.BOX 1847 SAN DIEGO,CA. 92112 
5333 MISSION CENTER RD SAN DIEGO,CA. 92108 

(7147 296 -9182 



Listing 1: Atari 400/800 program to plot the BYTE logo, shown in photo 1. See table 2 on page 26 for details. 

100 
110 
120 
130 
800 

GRAPHICS 7 : COS vR 1 : P0KE 765, 1. :POKE 710 , 12 8: PO <E 712,128 
A=0:READ r rC:IE E;:::.-1 THEN GOSUE: 800:0CTO 110 
READ A r B, C:IF A>-1 THEN GOSU:' 80 0 : GOTG 120 
END 
ON A +1 LOTO 810,820,830 

810 PLOT E :, C: RETURN 
820 DRAWTO B,C:RETURN 
836 POSITION E :,C:XID 18,46,0,0,'9:':RETURN 
90C DATA 111,30x11.1 ,3:í,110,31,1C9,3 :1,108,32,107,33,107,34 
903 DATA 106,3, 106,36, 107,37? 107,3 ;.3,108,39,109,40yí10,40,111,40 
910 DATA 11 :L,41, 110,41, 109,41 ,1C8,42,107,43,'í07,44,106,43 
915 DATA 106,46,107,47,107,48,108,49 ,:.09,50x110,50,1'11,50,111,51 
920 DATA 1, -1,1 ,97,5:1,2,96,50,1,96x50,2,96,31 
925 DATA 2,97,30,0,93,31,1,92,31, 1,91,31,1,90,32,1,89,33,1,89,34 
930 DATA 1,88,35,i,88,50,1,87x ,5-x'1,1.,80,51,2,79,30,0,79,50 
935 DATA 2,79,35,0,79,35,2,78,34, 0,78,34,2,78,33,0,78,33,2,77,32 
940 DATA 0,77,32,2,76,3 :L, 1,74,31,1,74,30,1,93,30,0,71,30 
945 DATA 1,71,46,1,70,30,'1,70,46, 1,69,43,1,69,46,1,63,44,1,68,46 
950 DATA 1,67,44,1,67,50, 1,66,11,1,59,51,2,38,50,0,58,50 
955 DATA 2,58,46,1,54,46,2,54,44, 1,64,43,1,63,42,1,63,31,1,62,30 
960 DATA 1,55,30,2,54x31, 0,54,31,2,54,43,0,51,31 
965 DATA 1,51,39,0,51,42,1,51,50,1 ,50,11,1,50,42,0,50,39,1,50,30 
970 DATA 1,49,30,1 ,49,32,0,49,38,1,49,43,0,49,49 
971 DATA 1, 49, 5: L, 1, 48, 51, 1,48,30r0,48,42,i,4T8,39,0,48,3 :1,1,46,30 
980 DATA 1,4 6, 32, 0, 46, 38, 0,46,42,0,46,49,1,45,46,1,45,43 
985 DATA 0,45x38x1,45P33x0,47x51r1,36y5 1,2,35,50,0,35950,2,31,31 
990 DATA 1,36,30,1,49,30, -1,0,0 

o l bl 
NORMAL MODIFIED 

96 X 2 192 

TOTAL .192 

192 
SCAN 
LINES 

MODE 1 4 LINES 4 x 8= 32 

MODE 2 4 LINES 4 x 16=64 

MODE 7 9 LINES 
MODE 0 1 LINE 

MODE 7 35 LINES 

9x2.18 
1x8.8 

35x2 =70 

TOTAL =192 

Figure 2: Horizontal -scan line arrangement for normal- and modified -display screens. The video screen in figure 2a is composed com- 
pletely of mode -7 horizontal lines. In figure 26, the video screen is constructed from multiple -mode sections that allow a mix of im- 
ages to be displayed. Refer to table 2 for details. 

The results of this paperwork are presented in table 2b. 
Now, at last, we are ready to write some code. Please 

refer to listing 2 on pages 28 and 30 in conjunction with 
this narrative. We begin by checking to see that there is 
enough memory available to reposition the display list 
(line 0). If there isn't enough, the program aborts. We 
then move the top of available memory down by 4 K 
bytes and execute a GRAPHICS call (line 20) to write a 
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new display list and display data in memory. This pro- 
cedure reserves 4 K bytes of memory for our own use 
later on. We then define our display strings (lines 30 and 
40) and execute another GRAPHICS call to initialize our 
display list -which we shall subsequently modify. The 
series of POKEs in lines 50 and 55 define the colors we 
will be using and turn off the character display while we 
redefine our characters. 
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GRAPHIC TERMINAL 

CRAP III( SOl i BOX -I 

$125.00 

GRAPHIC SOFT BOX -I (12K LEVEL) 

.°. N°°1 I , . [,E[ 

F110 00g 
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L L 

COl0 1.100( 

1.00.00 
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T.I.P. INC 2 -1 -19 Kanda -Surugadai, Chiyoda -ku, Tokyo Japan 
Phone: 03- 295 -7055 Telex: 02226152 TIPINC J 

(Exclusive Agent) HYPERSOFT INTERNATIONAL, INC. 
3928 S. Sepulveda Blvd #9, Culver City, CA 90230 
Phone: (213) 397 -2274 

POCKETABLE DIGITIZER 

&.PATTERN ANALYSIS 

FANTA STICK -I is a multifunctional 
terminal that lets you draw and move 
patterns on the screen, and is also 
capable of analyzing drawn patterns. 
FANTA STICK -1 is designed to im- 
prove functional performance using 
integrated circuits and highly ma- 
nipulative telephone keys. 
It is plug compatible with APPLE - 
II and especially designed for such 
fields as production of commercial 
animation, promotional demonstra- 
tion, graphic analysis, and develop- 
ment of software. 

HARDWARE 
FANTA STICK -I consists of stick, 
SW1 -3 switch, tenkey, I/O expansion 
connector, pilot lamp, and change- 
over switch on the reverse side. Stick 
and CHI -3 switch are used for mak- 
ing patterns and playing games. 
Tenkey is used for inputing dot to 
the screen, graphic mode command, 
box -position command, and save 
and load patterns. I/O expansion 
connector is useful with I/O connec- 
tor inside APPLE by only changing 
switch for using expansion connec- 
tor without removing FANTA 
STICK -I. 
If you need higher performance, you 
just add another FANTA STICK -1 to 
I/O connector. 

SOFTWARE 
A feature of this software is the 
division of the screen into twenty 
individual boxes, for drawing pat- 
terns, and memory. Then the boxes 
are reassembled to make a whole 
screen. 
It does not only draw patterns by 
putting together the boxes and pat- 
terns made with slide and revolve 
command, but composes new 
screens by putting together the man- 
aged pattern. 
Box system has the advantage of a 
close management. 
There are many features, such as 
making patterns with expanding box 
by three times on the screen, com- 
puting the area of dots in a desig- 
nated window. 
Using a disk, you can freely operate 
a graphic pattern with save and load 
command. 

TiP 
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Mode -7 
Display 

Mode List Scan 
Line Hexadecimal/ Decimal Line 

Number Number 

Modified 
Mode -7 
Display 

Mode List Scan 
Line Hexadecimal /Decimal Line 

Number Number 
LMS Byte 

Start 
(4D) 

lo 
hi 

77 LMS Byte 
Start 

1 (4D) 
lo 
hi 

77 2 

OD 13 2 OD ) 13 4 
OD 13 Mode 7 3 0D 13 6 
OD 13 9 lines 4 13 8 

5 OD) 13 10 
6 OD 13 12 
7 OD 13 14 
8 OD 13 16 

Mode 7 
96 lines 

Mode 0 
1 line 

9 OD 
-10 02) 

11 OD 
12 OD; 

13 18 
2 26 

13 28 
13 30 

Mode 7 
35 lines 

1 / / / 
44 13 94 
45 (0D; 13 96 
46 (06 6 104 

Mode 1 47 6 112 
4 lines 48 06 6 120 

49 06 6 128 
50 07 7 144 

94 O D) 13 188 Mode 2 51 07 7 160 
95 OD 13 190 4 lines 52 07 7 176 
96 13 192 53 07 7 192 

JUMP 4D 65 JUMP 41 65 
lo 
hi 

(a) 

lo 
hi 

(b) 

Table 2: Normal- and modified -display lists correspond to the lines displayed in figure 2. The program corresponding to table 
2a is given in listing 1, and the actual display is pictured in photo 1. Listing 2 corresponds to table 2b. 

Mode 8 + 16 8138 Bytes 
8 8112 
7 + 16 4200 
7 4190 
6 + 16 2184 
6 2174 
5 + 16 1176 
5 1174 
4 + 16 696 
4 694 
3 +16 432 
3 434 
2 + 16 420 
2 424 
1 + 16 672 
1 674 
0 992 

Table 3: Memory requirements for various graphics modes. 

We then calculate the variable START in line 60. In 
lines 70 thru 90, we POKE the new and different mode 
bytes into the display list to create our new display list. 
The offsets from START (the numbers added to START) 
are simply the mode -line numbers for the new mode 
lines. Thus, the offset in line 70 is 10 because the mode 
byte we are POKEing is for the tenth mode line from the 
top of the screen. (Remember, a mode line is not the same 
as a scan line.) In line 95, we POKE the ANTIC JUMP 
byte and the jump- address bytes at the end of our new 
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display list. The value of the jump- address bytes points to 
the beginning of the display list and can be found in loca- 
tions 560 and 561. 

We have just created a new display list on top of the 
original one. Now we must put a display onto the screen. 
This will be a tricky operation; as we mentioned earlier, 
the PLOT and POSITION commands will not quite work 
as we expect them to. Some extra effort is necessary to 
produce a display. Fortunately, our GRAPHICS 7 plot- 
ting of the BYTE logo will still work the same way. 
Because we have inserted a mode -0 line above it, the logo 
will be shifted down on the screen by six scan lines. This 
shift is so small that we can neglect it and plot the logo 
with the same routine used earlier. This is done in lines 
110 and 120. 

Now that we have plotted the logo, we desire to print 
some other characters as shown in photo 2 on page 32. 
Two problems impede us: first, we must redefine the 
character set to mix uppercase and lowercase characters; 
second, we must calculate where these characters go. 

The first problem arises from the natural limitations of 
an 8 -bit processor. If four colors are supported (as in 
GRAPHICS 1 and 2), only 64 distinct characters can be 
displayed in each color. This is because 2 bits are required 
to specify the color, leaving only 6 bits to specify the 
character. This restricts our available set; the Atari char- 
acter set in ROM (read -only memory) supplies uppercase 
and punctuation or lowercase and graphics symbols, but 

Text continued on page 32 



There are Daisies!... And, There are Daisies!... But Vista has a Peach! 

The Vista V300 is exactly that, a "peach" of a daisy wheel printer both from the standpoint of price 
and performance. 

Think of it, a printer at nearly half the price (when compared to models even remotely competitive in 
quality) combined with the ultimate in reliability, print quality, and flexibility. 

Typical Comments: "Superb print quality! ", "Highly reliable. ", "Definitely letter quality... I can't 
believe the price tag. ", "Best use I've seen yet of LSI Technology." 

But judge for yourself - look at the V300 features and keep in mind this is a letter quality printer at 
dot matrix prices. 

Tractor option available 
Print Speed - 25 CPS (Optional 45 CPS for $2,195) 
Print Wheel - Industry standard 96- character Daisy Wheel 

(including the extended -life dual plastic wheels) 
Service - Prompt maintenance /service agreements avail- 

able nationwide 
Interface - Industry standard parallel (RS232 -C optional) 
Printable Columns - 136 
Warranty - 90 days parts and labor, one year parts only 
Proportional, bi- directional printing Programmable VFU 
Extensive self -test functions Hardware and software 
compatible 

Vista does it again! Quality, Price and Perfor- 
mance with a peach of a daisy wheel printer. 

IMMEDIATE DELIVERY 
For Further Information 

Call Toll Free (800) 854 -8017 

The Vista Computer Company 1401 Borchard Street Santa Ana, 
TMCPM is a trademark of Digital Research 

AND, Vista Has a Complete V100 Word Pro- 
cessing System for Only $4995! 

The Vista V100 is a complete word process- 
ing system that includes: 

Exidy Sorcerer 
Computer, 48K 
V200E20 Disc Drive 
System, Double 
Density 
Sanyo Data Display 
Monitor 

Vista V300 Printer 
Full Character Daisy 
Wheel 
Wordstar, CPMTM 1.4 
(Includes E Basic) 
Can also be used for 
Data Processing 

California 92705 714/953 -0523 
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Listing 2: Atari 400/800 program to plot the BYTE logo and the other characters as displayed in photo 2. 

0 IF F RE (O )' :5325 THEN PRINT "NOT ENOUGH MEMORY ! ' :END 
20 RAMTOP =PEEK (:1.06) : F'OKE i 06, RAMTOP -16: GRAr'HICS 0 

30 DIM SMLs (32) : SML$ (1 r 32) = ° the small systems journal 
.10 DIM MGH$ (ßr 1) : MGH$ ('1 r 41 ) _' @i? JA@i'icGRAW@HILL @C ? @@ @ @îMr UELICATION E 
50 GRAPHICS 7 +16: COLOR 2: POKE 765 r 2 
5 POKE 708r128:POK= 70g%r40:F'Oidh 7'10r128:POF:E 712,123 
60 START=PEEI( ( 560 )+PEE( ( 561) *256+4 
70 POKE START+10r2 
BO FO1", X=0 TO 3: POKE Si ArìT+46+X r 6: NEXT X 

90 FOR X=0 TO 3: PORE STA1i +50+X r 7: NEXT X 

95 POKE STAR i +J4 r 65 : F'OK = START+55 r F`EEi( ( 56 0 ) : F'OKE START+56 r PEEK ( 561) 
110 A=O:READ E:::-1 THEN GOSUc:: 800:GOT0 110 
120 READ A r è: r C:IF A::-1 THEN GOSUB 80 0: GOTO 120 
200 ChIE:AS-RAi iTOP-4 : ADDR=CHE;AS*256 
210 FOR X=0 TO 1023:PO:E ADDri+XrF'EEK(57344+X):NEXT X 

220 POKE 756rCf-IBAS+2 
230 FOR X=0 TO 255 : F'01:E ADDii+512+X r PEEK ( AD+DR+256+X ) : NEXT X 

240 FOR X=O TO 7: POKE ADDR+512+X r 0: NEXT X 

250 FOR X=0 TO 7:READ A:PO'r(E ADDR+99*8+XrA:NEXT X 
290 POKE 755 r 0: F'OKE 8770 
300 POSITI(aN 4,9:? t6 ' AUGUST 1980 Volume 5, Number 8' 
310 MEMST=-'PEEK ( START ) +PEEL: ( START+'1 )*256: CHr'iF'OS=MEMST+46*40 
320 FOR X=1 TO LEN(SMLw):F'OKE CHRPOS+X-1rASC(SML$(XrX))+128:NEXT X 
330 CNRt'GS=(..iiiiF'0 S+cl0 

340 FOR X-1 TO LEN ( MG.ri6 ): F'Or: _ CHFir OS+)í-1 r ASC ( MGhL á( X r X>)-64: NEXT X 

Listing 2 continued on page 30 

;'- A MAJOR NEW YORK BANK 
INVITES YOU TO BANK AT HOME 
...By Personal Computer 

I Our system talks with Yours. A Program diskette provides 
1 

access to the bank for: 
J bill Paying 

account transfers 
balance inquiry 

. record keeping 
Software requires 48K bytes of memory and one disk drive. 
This is a pilot Program. For more information, Please terminate 
this message by sending in the form below. 

NAME 

ADDRESS CITY STATE ZIP 
1 

TELEPHONE NO. 
1 

1 Name and type of system 
1 Do YOU have communications capability? 

If not, are You planning for it? 

MAIL FORM TO: Home Banking System 
BY P.O. Box 721 .s Radio City Station 

New York, New York 10101 
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THE DAWN OF 
AGE 

The 2nd Generatioñis here! 
MEASUREMENT systems & controls proudly 

introduces its new and exciting "2nd Generation" 
family of S -100* compatible products. Each has 
been specifically designed for use with 
multi -user and network 
operating systems such 
as MP /M, CP /NET, and 
OASIS. Every product is 
fully tested and burned - 
in, comes with a 1 year 
guarantee, and offers 
you features not 
currently available from 
any other source. 

Z80 PROCESSOR 
BOARD - The most 
powerful CPU board available today. Outstanding 
features include 4MHz operation, high -speed serial 
and parallel I/O utilizing DMA or programmed 
control, eight vectored priority interrupts, and a 
real time clock. 

vectored priority interrupts, RS -232C interfaces 
with full handshake, asynchronous or synchronous 
operation with asynchronous baud rates to 19,200. 

Available in four or eight channel versions. 

DOUBLE DENSITY 
FLOPPY DISK 

NTROLLER BOARD - 
controls up to four 51/4 - 

inch or 8 -inch disk drives 
using IBM soft sectored 

formats. It features 1K 
of on -board buffering, 
DMA controlled data 

transfers and the per- 
formance character- 
istics of the superior 

NEC 765 chip. 

^1I II TI.i1SER SERIAL Irn ROARn For use in 
expanded systems requiring up to eight additional 
serial I/O ports. Features include: 16 maskable 

'All products meet the new IEEE standards. 

LIK PnAW ÇEI PCTARI r., AAlrnoinRy 9nAPr) - 
Features include I/O port addressing for bank 

select with 256 switch selectable I/O ports for the 
memory bank addressing. The memory is 

configured as four totally independent 16K 
software -selectable banks, with each bank 

addressable on any 16K boundary. 

Systems Group 
A Division of MEASUREMENT systems & controls 

incorporated 

"Attractive Dealer & OEM Prices" 
See your nearest computer dealer, or 
contact us for the complete story on 

The 2nd Generation. 

867 North Main St. / Orange, Calif. 92668 
(714) 633 -4460 TWX / TELEX: 678 401 TAB IRIN 



Listing 2 continued: 

350 
360 
BCO 
810 
820 
830 
900 

POKE 708,200 
GOTO 360 
ON A +1 GOTO 810,820,630 
PLOT E, , C: RETUÑN. 
DRAWTO E;, C: RE T URN 
POSITION =;,C:XIO 18, 6,0,0, us :l :RETURN 
DATA 11'1,20,111, 2: L,11 0 ,21,109,21,10Sr22,107,23,107,24 

905 DATA 106,2,106,26, 107,27, 107, 28,108,29,109,30,110,30,111,30 
910 DATA 111,31,'110,31,:LO9 ,31,10°,32,107,33,107,34,106,35 
915 DATA '106,31,10: ",37Y 107,38,1.08, 39,109,ßr0,110,40,111,40,111,41 
920 DATA -1,-1,1,97,41,2196,40,1,96,4072,96,21 
925 DATA 2,97,20,0,93,21,1,92,21,1 ,91,21,'1,90,22,1,89,23,1,89,24 
93G DATA 1,88,25,1,88Y40,1 ,87,41,1,8ú,41Y2,79,40,0,79,40 
935 DATA 2,79,25,0,79,25,2,78,24, 0,78,24,2,78723,0,78,23,2,77,22 
940 DATA 0,77,22x2,76,21,1, 74,21,1,74,4.0,1,93,2.0,0,71,20 
945 DATA 1, 71, 36,1, 70, 2%), 1., 70, 36, 1,69,33,1,69,36,1,68Y34,1r68736 
950 DATA 1,67 ,34,1'67 rRlt) Y1 ,66,41r1,59,41,2Y5£3Y40,0,53,40 
955 DATA 2,53,36,1,54,36,2,54,34,1, 64,33,1,63,32,1,63,21,'1,62,20 
960 DATA 1, 55, 20, 27 54721Y0,54,21,2,54,33,0,51,21 
965 DATA 1,51,2970,51,32,1,51,40,1,50,41,1,50,32,0,50,29,1,50,20 
970 DATA 1, 49, 20, 1,49,22,0,49,28,1,49r33,0,49,39 
975 DATA 1,49r41,1,48y41,1,48,4Or 0,48,32,1,43,29,0,48,21,1,48,20 
920 DATA 1,46722,0,46,22,0,46,33 ,0746,39,1,45,36,1,45,33 
985 DATA 0, 45,28,1,45,23,0,47,41,1,36r41 ,2,35,40,0,35,40,2,35721 
990 DATA 1,36,20,1,49,20, -1,0,0 
999 DATA 0,60,96,96,96'60Y0,0 

Building Blocks for 
Microcomputer Systems, 
Dedicated Controllers 
and Test Equipment. 

R2I /0 

S -100 ROM, 
RAM & I/O 

BOARD 

_V 

ECT's R2I /O is an S -100 Bus I/O Board with 3 Serial 
I/O Ports (UART's), 1 Parallel I/O Port, 4 Status Ports, 
2K of ROM with the 8080 Apple Monitor Program and 
2K of Static RAM. 

$295.00 

RM -10 
S -100 
RACK MOUNT 
CARD CAGE 

ECT's RM -10 is a rack mount 10 slot Card Cage with 
Power Supply, consisting of an ECT -100 rack mount 
Card Cage (19 "W x 12.25 "H x 8 "D), the MB -10 Mother 
Board (with ground plane and termination) all 10 
connectors and guides and the PS -15A Power Supply 
(15A @ 8V, 1.5A @ ± 16v). $295.00 

Specializing in Quality Microcomputer Hardware 
Industrial Educational Small Business Personal 

Card Cages, Power Supplies, Mainframes, CPU's, Memory, I/O, OEM Variations 

ELECTRONIC CONTROL TECHNOLOGY (201) 686 -8080 
763 Ramsey Ave., Hillside, NJ 07205 
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Time & Money. Commodore®, Atari® & Apple® 
users get more with VisiCalc'" software. 

A financial VP in Massachusetts is cutting the time it takes 
to prepare month -end reports from three days to three hours. 

A California company is replacing most of its time -share 
computer service with a personal computer and VisiCalc, 
saving at least $30,000 the first year. 

Thousands of other personal computer users are also sold 
on how VisiCalc is increasing their productivity. Besides saving 
time and money, they're simplifying their work and getting 
more information that helps them make better decisions. A 
typical user reaction comes from a New York dentist: 

"VisiCalc has become an integral part of my business? 

VisiCalc displays an "electronic worksheet" that auto- 
matically calculates nearly any number problem in 
finance, business management, marketing, sales, engi- 
neering and other areas. The huge worksheet is like a 
blank ledger sheet or matrix. You input problems by 
typing in titles, headings and your numbers. Where 
you need calculations, type in simple formulas 
( +, -, x, =) or insert built -in functions 
such as net present value and averaging. 
As quickly as you type it in, VisiCalc 
calculates and displays the results. 

"I am extremely impressed with Visi- 
Calc's capability, flexibility and orderly 
presentation of instructions:' 

So writes the director of a New York cor- 
poration. He appreciates VisiCalc's powerful 
recalculation feature. Change any number in 
your model and instantly all numbers affected by 
that change are recalculated and new results are 
displayed. You can ask "What if analyzing 
Commodore is a registered trademark of Commodore 
Business Machines Inc., Atari is a registered trademark of 
Atari Inc., Apple is a registered trademark of Apple 
Computer Inc. 

more alternatives and forecasting more outcomes. It really 
increases your decision -making batting average! 

When you finish, you can print a copy of the worksheet just 
as it appears on the screen and /or save it on diskette. 

"I like VisiCalc's ease of use? 

That response comes from a Utah businessman using Visi- 
Calc for production forecasts, financial report ratio analysis and 
job cost estimating. Ease of use is VisiCalc's best -liked feature. 
It's designed for a non -programmer, and has an extensive, easy - 
to-understand instruction manual. 

Users also like solving a wide variety of problems with 
VisiCalc ... and solving them their way. VisiCalc can even 

justify the cost of a personal computer, according to a New 
Hampshire financial analyst: 

"VisiCalc is paying for itself over and over' 
VisiCalc is available for 32k Commodore PET /CBM, Atari 

800 and Apple disk systems. VisiCalc is written by Soft- 
ware Arts, Inc. 

See VisiCalc at your Personal Software dealer. 
For your dealer's name, call Personal Software Inc. 
at 408 -745 -7841, or write 1330 Bordeaux Drive, 

Sunnyvale, CA 94086. 
While there, see our other Pro- 

ductivity Series software: Desktop Plan 
and CCA Data Management System. 
They're like time on your hands and 
money in the bank. 

? .ont#Ma0 50r 

u 

,ar. Rtr , .. . . 
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AUGUST 1980 VoIutie 5, Number s 

#7 1 1 _EV. !ji s't+e!M , 
¡tyMi n 1. 

A McGRAI4 HILL 
PUBLICATION 

Photo 2: The BYTE logo as displayed by the Atari 400 /800 run- 
ning the program in listing 2. 

8 BY 8 PIXEL 
SQUARE BINARY 

00000000 
HEXADECIMAL 

00 
DECIMAL 

0 !t 0 0 1 1 1 1 0 0 3 C 6 0 

0 1 1 0 0 0 0 0 6 0 9 6 

0 1 1 0 0 0 0 0 6 0 9 6 N 0 1 1 0 0 0 0 0 6 0 9 6 _--_ 0 0 1 1 1 1 0 0 3 C 6 0 

00000000 00 0 

00000000 00 0 

Figure 3: The assignment of values to create an elevated lower- 
case "c" character. 

Text continued from page 26: 

not uppercase and lowercase together -at least not in 
GRAPHICS 1 or 2. Since we want uppercase and lower- 
case together, we will have to redefine the character set. 

To do this, we must have some memory reserved for 
the new character set. Line 20 did this by fooling the 
operating system into believing that the top of memory 
(called RAMTOP) lies sixteen pages lower than it actual- 
ly does. This has reserved 4 K bytes for our use. The 
character set needs only 1 K bytes, but the display data 
cannot cross a 4 K boundary (without entailing difficul- 
ty), hence we must move the display list and display data 
down by an entire 4 K. The address of the beginning of 
our new character set is calculated in line 200 and is called 
ADDR. 

In line 210, we move the original character set (starting 
at address 57344 in ROM) into user memory. In line 220, 
we tell the operating system where the new character set 
is. In line 230, we move the uppercase characters into the 
positions previously occupied by punctuation. Our new 
64- member character set has uppercase and lowercase, 
but very little punctuation. In line 240, we define a new 
space character, as the original space character was part 
of the old punctuation group. We shall use the place 
previously occupied by the @ character for our space 
character. 

We next take this technique of defining our own char- 
acters one step further. We had earlier decided to elevate 
the lowercase "c" in "McGraw- Hill." To do this, we must 
redefine what a lowercase "c" looks like. This is done in 
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The Atari 400/800 display list Is 
actually a small program. 

line 250, with data coming from line 999. Obviously, this 
procedure can be greatly extended. The diligent program- 
mer can define any character set that can be expressed in 
an 8- by 8 -pixel grid and POKE it into user memory 
directly (see figure 3). Greek, Cyrillic, or special technical 
character sets can be created in this way. 

We now have our display list and character set in 
order. We need only display our text. This is done start- 
ing at line 290. The first POKE suppresses the cursor for a 
neater display; the second POKE fools the operating 
system into believing that it is working in mode 0. This 
prepares the way for a straightforward POSITION and 
PRINT of the first text line. The only trick is that the line 
is positioned vertically according to the number of mode 
lines from the top of the screen. 

The next two text lines pose a particularly knotty prob- 
lem. We desire to print GRAPHICS 1 and 2 characters on 
mode lines 46 thru 52. Neither graphics mode allows so 
many lines; when we try to position the cursor onto line 
46 the computer will generate a "cursor out of range" 
error. Our only recourse is to POKE the character bytes 
directly into the display memory. We do this starting at 
line 310. First, we calculate the starting address of the dis- 
play memory (MEMST). Then we calculate the address 
where our characters are to be stored (CHRPOS). Our 
calculation relies on the fact that the characters are on the 
46th line and all previous lines used 40 bytes each. In 
more complicated situations, we would have to add up 
the byte requirements of all previous lines. This can get 
messy when a display mixes mode -1 or mode -2 lines at 20 
bytes per line with other modes that use 40 bytes per line. 
Fortunately, our case is simple. Once CHRPOS has been 
calculated, we POKE the character values into the dis- 
play data using a simple loop (line 320). Adding 60 to 
CHRPOS (line 330) skips three of our 20 -byte mode -1 or 
mode -2 lines. We then POKE the character values for our 
third text line using the same technique we used in line 
320, except that a different character -value offset ( -64 
instead of +128) gives us green characters instead of red 
ones. Line 350 turns the characters back on. 

Conclusion 
The two major tricks we have demonstrated in this ar- 

ticle (modifying the display list and redefining the char- 
acter set) will greatly extend the graphics and display 
power of your BASIC programs. The Atari 400/800 run- 
ning BASIC alone has stunning graphics capabilities. 
With these tricks, the machine brings previously un- 
heard-of capabilities into the hands of the personal com- 
puter owner. Yet, we are still just trundling down the 
runway. There are even grander functions built into this 
machine -movable graphics objects for animation, ver- 
tical and horizontal fine scrolling, and display -list inter- 
rupts, to name a few. With these tricks in hand, we can 
soar beyond the limits of yesterday's color display and 
animation. 
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The Panasonic and Quasar 
Hand -Held Computers 

Beginning a New Generation 
of Consumer Computers 

Arthur C Clarke talked about them 
in his futuristic novel Imperial Earth. 
Jerry Pournelle and Larry Niven 
talked about them in The Mote in 
God's Eye. The subject is hand -held 
computers that can run programs, re- 
mind you of upcoming appointments, 
and serve as portable intermediaries 
between you and large, immobile, 
mainframe computers. Are they still 
science fiction? No, the hand -held 
computer is here -and for less than 
the price of some color televisions. 

The HHC (hand -held computer) is 
a device about the size of a standard 
paperback book with two inches 
added to its longest dimension (see 
photo 1). Its weight is under a pound, 
yet it has the capabilities (when ex- 
tended with portable peripherals) to 
do anything that existing personal 
computers do. The device, developed 
jointly by the Japanese corpora- 
tion Matsushita (pronounced mat - 
SOOSH-ta) and Friends Amis of San 
Francisco, is being marketed in 
America by Panasonic and Quasar. 
Photographs in this article show both 
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It is Impossible to lose 
the work you are do- 
ing by pressing the 

OFF key. 

the Quasar and the Panasonic ver- 
sions. 

Description of the HHC System 
The Quasar /Panasonic HHC is an 

integrated package of hardware and 
software that has the ability to do 
anything that other personal corn - 
puters do. The HHC unit has the 
following characteristics: 

Dimensions: 22.7 by 3.0 by 9.5 cm 
(81%6 by 1' /16 by 33/4 inches); 

Weight: 397 grams (14 oz.); 
6502 microprocessor running at 
1 MHz; 

Sixty- five -key keyboard with two - 
key rollover; 

159 by 8 dot low- persistence LCD 
(liquid -crystal display); 
Uninterrupted storage of all user 
programs and other data through use 
of a unique "power-down" circuit; 

Redefinition of all keys during 
execution of an application program; 
Redefinition of all characters 
displayed on the LCD display and 
printer during execution of an 
application program; 
.2 K bytes of programmable mem- 
ory, expandable to 4 K bytes internal- 
ly or any practical limit (up to a 
theoretical limit of 4 megabytes) ex- 
ternally, by adding programmable 
memory peripherals; 

16 K bytes of internal ROM (read - 
only memory) with sockets for four 
program capsules containing up to 
64 K bytes of application programs 
or data (additional ROM, up to a the- 
oretical limit of 4 megabytes, can be 
added externally through ROM 
peripherals); 

An internal real -time clock with a 
resolution of x/256 second; A built -in nickel- cadmium battery 



Now to tell if it's a White Computer. 
You see, it isn't always white. 

Until now, if you bought a White 
Computer it was dressed up as some- 
one else's system. Now the White 
Computer is available under its own 
nameplate. 

And the features that make the 
White Computer the choice of many 
system builders also make the White 
Computer an excel tent choice for you. 

Features like White'sguaranteeto 
ship replacement parts within 24 
hours of your telephone call. CP/M "` 

and MP /MI " operating systems. Full 
upgrade routes to multi -user and 
hard -disk performance. (Like the 
3 -user 35 megabyte system shown.) 
And 8 -bit or 16 -bit configurations. 
Features that make the White Com- 
puter the reliable, high performance 

system you need for business, or 
software development, or industrial 
control uses. 

So if you buy a computer that's 
not white, it might still be White. But 
make sure. Because if it's not White, 
chances are you're paying more, for 
less computer. 

White Computers are now 
available from computer dealers 
nationally. Call or write for more 
information, and the name of your 
nearest dealer. 
CY/M is a registered trademark of Digital Research. 
MY/M is a hacicinark of Digital Rese.i« Ii. 

C O M P U T E R S 

411 /111111Vb 
White Computer Company ;\ 1876 Industrial Way 
Redwood City, California 94063 A. 415 364 7570 



Photo 2: The HHC and its peripherals. The HHC computer is in the center of the 
photograph. The peripherals are (clockwise, from upper left): a programmable- memory 
extender, the color television interface, the I/O driver (a distributor of bus signals from 
the HHC to other peripherals), an acoustic- coupler modem, a portable printer, a 
cassette interface, and a ROM expander. 

All functions are 
selected via a set of 

nested menus. 

enough current to retain the contents 
of the HHC's display image and 
CMOS (complementary metal -oxide 
semiconductor) memory and to pre- 
serve the real -time clock and key- 
board functions. A side benefit of this 
feature is that it is impossible to lose 
the work you are doing by pressing 
the OFF key; when you press the ON 
key, the computer resumes whatever 
it was doing before it was turned off. 

A specially designed 44 -pin bus 
connector allows you to connect and 
disconnect the HHC and its periph- 
erals while all the components are 
powered up. Because of this feature, 
the HHC and its peripherals can join 
their respective data, address, and 
control buses without destroying data 
in either unit. As an additional safety 
feature, the piezoelectric beeper in- 
side the HHC sounds if the HHC finds 
any loose connectors. 

The ability to connect and discon- 
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nect modules while the power is on is 
very important because it allows the 
unit to be used in a variety of com- 
binations without worrying that data 
will be destroyed by doing so. The 
HHC and its peripherals can be con- 
sidered as interconnecting modules, 
and you can effectively forget that 
they contain volatile data. For exam- 
ple, when future program- develop- 
ment capsules become available, you 
will be able to write a program while 
traveling, then debug it more easily 
by hooking the HHC into the color 
TV adapter and printer. Data can 
also be entered into an HHC memory 
peripheral that may then be detached 
from the HHC and given to another 
HHC owner. He or she can plug it in- 
to another HHC and access the data 
that was stored. 

Friends Amis has invented a par- 
ticularly elegant solution to the 
packaging of programs in ROM 
(read -only memory). This solution 
also allows denser storage of informa- 
tion than was previously possible. 
The HHC uses 24 -pin ROMs that are 
packaged in a plastic carrier around 
which the pins of the ROM are bent 
(see photo 3). This combination is 

called an Amis Memory System Cap- 
sule (patent pending). (When a cap- 
sule is inserted into the back of the 
HHC, the flat base of each pin makes 
contact with the socket. This insures 
a good electrical contact without the 
usual fragility of integrated circuit 
pins.) Since a minimal amount of 
hardware is used to package the 
ROMs, more can fit inside the small 
body of the HHC. 

These capsules have already been 
used in the Craig, Panasonic, and 
Quasar language translators (also 
developed by Friends Amis), and in 
the Friends Amis point of 
information display computer. Cap- 
sules can contain data to be 
manipulated (eg: words in a French 
language capsule), application soft- 
ware (eg: a capsule of game pro- 
grams), programming languages (eg: 
a BASIC capsule), or any other data 
that the computer can act upon. Cap- 
sules can hold 2 K, 4 K, 8 K, or 16 K 
bytes of information. The 16 K -byte 
ROM allows an unprecedented 
amount of data to be stored in a small 
space. The large amount of informa- 
tion that can be stored in the HHC is 
increased by its internal use of a 
threaded language and by the ap- 
plication of a set of data compression 
techniques. 

Human -Engineered Features 
As a direct result of the manufac- 

turers' desire to design a computer 
specifically for the mass market, the 
Quasar /Panasonic HHC was devel- 
oped with a heavy emphasis on 
human engineering. This design 
philosophy is reflected in the opera- 
tion and features of the HHC. 

The keyboard has always been a 
crucial interface between the user and 
the computer, and the popularity of 
several existing microcomputers has 
been largely influenced by the us- 
ability of their keyboard. This fact, 
coupled with the small size of the 
HHC, makes it necessary for the 
HHC keyboard to be as usable as 
possible. We feel that the designers 
have achieved this objective. 

[Despite my initial disbelief that a 
keyboard this small could be of any 
practical use, I was soon convinced 
that the HHC keyboard is easy to use 
and that, given some familiarity with 
it, I could use the keyboard without 
being distracted from the task at 
hand... GM 

Photo 1 indicates that the keys on 



pack that supplies all power to the 
unit; 

Internal shielding against RF (radio - 
frequency) interference in compliance 
with the new regulations from the 
Federal Communications Commis- 
sion; 
An internal set of application pro- 
grams that includes a four -function 
calculator, a free -form file system and 
editor, as well as several other func- 
tions. 

In addition, the capabilities of the 
HHC are greatly extended by an in- 
tegrated system of intelligent periph- 
erals that include: 

A bus expander through which 
other modules are connected to the 
HHC; 
A portable thermal printer that 
prints 16 characters per line; 
A ROM extender that allows you to 
attach an additional four program or 
data capsules; 

A programmable -memory extender 
that allows you to add additional 
memory to the HHC; A 110/300 bps modem and tele- 
computing program through which 
the HHC can act as a remote terminal 
to other computers and to large infor- 
mation utilities and data bases; A cassette interface module that 
transfers data to a microcassette 
recorder at 1200 bps; 
A color television interface that 
allows a display of 16 lines of 32 char- 
acters each or up to 48 by 64 pixel 
(picture element) graphics in eight 
colors and black. 

When connected to the HHC, all of 
the above peripherals can fit in a 
custom case the size of an average 
attaché case, or they can be intercon- 
nected to make a flat, rigid, easily 
portable combination. With the ex- 
ception of the color television inter- 
face, the HHC and the peripherals 
can operate without connections to 
any outside power source, thus mak- 
ing the system truly portable and 
hand -held. Photo 2 shows the HHC 
and several of its peripherals. 

Innovations in the HHC 
The Panasonic /Quasar HHC em- 

bodies several technical break- 
throughs. Without these develop- 
ments, a computer as small and as 
powerful as the HHC could not have 
been built. 

One of the most important innova- 

Photo 1: The Panasonic and Quasar HHCs (hand -held computers). Both units 
shown are prototype models and will have the same keyboard layout in the 
finished versions. 

tions in the HHC is the proprietary 
"power- down" circuit that allows the 
HHC to use the popular 6502 micro- 
processor in a hand -held device. In 
the past, manufacturers have 
designed hand -held products around 
microprocessors like the 1802. Such 
devices use a very small amount of 
current and can be powered by bat- 
teries, but they force the designer to 
use a slow microprocessor with a 
weak instruction set. 

Designers have been prevented 
from using the more popular micro- 

processors because of their high cur- 
rent drain: a conventional 6502 -based 
circuit (using the same batteries as the 
HHC) would discharge them in about 
two hours. But, with this power - 
down circuit and additional hardware 
innovations, the amount of current 
needed to power the HHC in both its 
fully functioning and "off" (powered - 
down) modes is drastically reduced. 

A related feature of the HHC is that 
when the OFF button has been 
pressed, the computer is still on. It is 
in a dormant state that uses only 
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the HHC are arranged in the standard 
typewriter format. In addition, a key 
can be pressed without pressing any 
adjacent keys, so it is possible to 
touch -type on the HHC, regardless of 
individual finger width. This fact 
allows the HHC to be used in text ap- 
plications-an area not practically 
accessible by any other device of its 
size. 

Another powerful feature of the 
HHC is its ability within an applica- 
tion program to redefine any key 
position to any function. With the 
addition of a keyboard overlay, this 
can provide a keyboard that is com- 
pletely suited to a given application. 
It was the intention of the HHC de- 
signers that no application, regardless 
of complexity, would require mem- 
orization of command language or 
special key sequence (like control -P 
for print) to perform a function avail- 
able to the computer but not allotted 
a key. With redefinable keys and 
keyboard overlays, this will never 
happen. 

Three special keys, labeled f1, f2, 
and f3, can be assigned to be any se- 
quence of keystrokes, including most 
function keys. When one of these 
keys is typed, its current definition is 
input as if the sequence of keys had 
been typed by the user. The defini- 
tions are processed as interrupts and 
are independent of the program in 
use. Thus, they can be used with any 
present or future programs, even 
those written in BASIC or SNAP (the 
two computer languages currently 
planned for the HHC). For example, 
one key can be assigned to a sequence 
of calculations and /or constant 
values for use with the built -in 
calculator. Another key can be used 
to enter repetitive text in the memory 
bank text editor or to create special 
functions such as search- and -replace. 
Another definition can be used to 
make a commonly used sequence of 
menu selections to reach a frequently 
used program. 

A unique feature of the HHC is the 
HELP key. When this key is pressed, 
you are prompted by the LCD display 
to press any key to find its definition. 
When a key is pressed, the function is 
given in a complete sentence of up to 
80 characters. For example, pressing 
the HELP key followed by the 
STP /SPD key causes the message 
"STOP / ENTER 1 -9 FOR SPEED" to 
be displayed. 

Four HHC keys are used to indicate 

LEFT, RIGHT, UP, and DOWN. In 
most programs, these keys are used 
for cursor control and horizontal and 
vertical scrolling. Since the HHC's 
built -in display shows only one short 
(26- character) line at a time, it is im- 
portant to be able to "steer" the 
display through a larger page or list 
of material. The display is often used 
as a window into a larger virtual 
space (as is done in the popular 
VisiCalc program), and the four 
direction keys, which are auto -repeat 

keys, move the window in any direc- 
tion. Another key, STP /SPD (stop/ 
speed), allows you to freeze and con- 
tinue any program, like a run/ 
stop switch, and to adjust the rate of 
information display. 

The HHC also has INSERT and 
DELETE keys that allow text material 
to be changed. The HHC normally 
displays a solid rectangular cursor, 
but when you enter the insertion 
mode, the cursor changes to a blink- 
ing checkerboard cursor. Similarly, 

WORD FIRST 
NUMBER* 

LETTERS BORROWED 
FROM LAST WORD 

FIRST 
LETTER 
NOT 
COPIED 

SECOND 
NUMBER* 
(COUNT 
FORWARD) 

NEXT LETTER 
OF NEW WORD 

REMAINING 
LETTERS OF 
NEW WORD* 

SLOW -- -- -- -- -- -- 

SLUMP 2 SL 0 + 6 = U MP 

SLY 2 SL U + 4 = Y -- 

SMALL 1 S L + 1= M ALL 

SMART 3 SMA L + 6= R T 

Figure F Compression of an alphabetized list. The tables of alphabetized lists within 
the HHC are kept as small as possible by using numbers to keep track of the number of 
letters shared from the previous word and the number of letters between the first dif- 
ferent letter in the new word and its counterpart in the previous word. Note that the 
shaded letters on a line make up the word being encoded, but only the two numbers and 
the letters in the last column (all marked with an asterisk in their table headers) are ac- 
tually stored in the encoded table. The dashes indicate an empty entry (as in the line for 
the word SLY). The first line is all dashes because it does not have a previous line to 
refer to; in practice, all the letters of the first entry must be normally encoded. 

Photo 3: Close -up of an HHC program capsule. The program capsule is actually a stan- 
dard 24 -pin integrated circuit with its pins curled around a plastic harness. Its length is 
3.65 cm (1' / inches). 
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Photo 4: The Quasar HHC connected directly to its acoustic coupler. The combina- 
tion, which is also available in the Panasonic HHC system, is a self- contained portable 
computer terminal. 

The computer executes 
a FORTH -Ilke language 

called SNAP. 

when you enter the deletion mode, 
the cursor changes to a rectangular 
outline cursor. These useful features 
give you visual feedback regarding 
the mode that the computer is in. 

Other keyboard -related features 
are the search and locate commands 
available within the memory bank 
electronic file system. These features 
are available in two modes -context 
and initial search. A context search 
searches for a match to the given 
character string anywhere in the file, 
while an initial search searches for a 
match beginning with the first char- 
acter of each record in the file. The 
former method allows maximum 
searching power, but the latter pro- 
vides a faster search when the posi- 
tion of the string to be matched is at 
the beginning of each record (eg: 
when the file contains last names and 
telephone numbers and you are given 
the last name). 

Other strong keyboard features of 
the HHC are the size and placement 
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of certain keys. The SPACE and 
ENTER keys are in their traditional 
positions, and both are wider than 
the other keys for ease of use. Also 
notice from photo 1 that the CLEAR, 
ON, and OFF keys are located five 
rows to the right of the rightmost let- 
ter key, and at least two rows to the 
right of any other key. Although the 
consequences of hitting these keys by 
accident are less critical than on other 
personal computers (more on that 
later), the keys were placed there to 
minimize the danger. 

Finally, the behavior of the SHIFT 
and LOCK keys should be mention- 
ed. In applications where the pro- 
gram differentiates between upper- 
case and lowercase letters, an upper- 
case letter is obtained by hitting the 
SHIFT key, followed by the key to be 
shifted. The HHC is locked into up- 
percase by hitting the LOCK key after 
the SHIFT key. You can return to 
lowercase by hitting either the SHIFT 
or LOCK keys. The LOCK key can 
also lock the four cursor -control keys 
and the INSERT and DELETE keys. 

The Menu and Other Features 
To allow for use of the Panasonic/ 

Quasar HHC with minimal prior 
knowledge of the machine, all func- 

tions are selected via a set of nested 
menus. The first menu that appears 
when the computer is turned on is 
called the primary menu. It displays 
the available internal and capsule 
program choices (eg: clock /secretary, 
program capsule, etc) with a 1 -digit 
number assigned to each. A choice is 
selected by pressing the correspon- 
ding digit key. If the selected applica- 
tion allows choices of its own, its 
menu is displayed in the same way. 
This process is repeated until an ex- 
ecutable program is reached. Pressing 
the CLEAR key causes the HHC to 
display the second menu (the one 
immediately after the primary menu). 
Pressing the CLEAR key twice causes 
the HHC to return to the primary 
menu. 

The HHC computer contains a 
piezoelectric beeper that can produce 
either a click (to provide audible feed- 
back to an event, usually a keypress) 
or a tone within a four- octave range. 

Squeezing More into Less 
There has been recent publicity on 

threaded languages -most visibly 
FORTH. (See the special language 
issue on FORTH, August 1980 
BYTE.) Threaded languages offer 
program compactness and speed of 
execution halfway between those of 
machine language and a high -level 
language like BASIC, while offering 
the programming ease and language 
transportability of high -level lan- 
guages. 

The Quasar /Panasonic HHC is 
actually a hardware machine that 
executes a FORTH -like language 
called SNAP, in addition to 6502 ma- 
chine code. The HHC uses SNAP for 
every function that it performs, from 
the display of characters on the LCD 
readout to the handling of interrupts 
from the peripherals. When timing is 
critical in a specific routine, such as 
interrupt handling for high -speed pe- 
ripherals, SNAP allows any portion 
of itself to be coded in assembly 
language for maximal speed. 

SNAP, like other threaded Lan- 
guages, is defined in terms of a given 
set of operators (which are analogous 
to the operation codes of a given 
microprocessor). SNAP programs are 
simply lists of these operators, so 
these programs (including applica- 
tions programs embedded in program 
capsule ROMs) may be used without 
change on any machine that executes 
the SNAP language, provided no ma- 



chine code is used. This protects the 
sizable programming effort put into 
the HHC against hardware innova- 
tions in future versions of the HHC, 
while maintaining a body of pro- 
grams that execute quickly and use 
little memory. 

Another way in which the execu- 
tion time of programs is decreased is 
through the use of interrupts for the 
HHC keyboard and all peripherals. In 
contrast to other computers which 
use polling (ie: they periodically 
check the device to see if it needs 
computer time), the HHC peripherals 
and keyboard generate interrupts 
when they require attention from the 
6502 microprocessor. In this way 
several peripherals can be serviced at 
once. The HHC slows down only 
when it is interrupted to do specific 
work and is therefore faster than 
computers that waste time polling in- 
active devices. The HHC peripherals 
that require serial data all use 
separate UART (universal asyn- 
chronous receiver -transmitter) in- 
tegrated circuits for this purpose. 

Given the 64 K -byte maximum ad- 
dressing ability of the 6502 
microprocessor, the HHC must 
somehow pack more memory into 
less space. It does so, using the 
familiar technique of bank -switching. 
Three banks of memory, hexadecimal 
2000 to 3FFF, 4000 to 7FFF, and 8000 
to BFFF, are bank- switched. This 
means that several blocks of up to 
16 K bytes of memory could be 
assigned to one of the above address 
areas, with electronic circuitry en- 
abling only one such block to be 
active at a time. 

The program capsules that insert 
into the back of the HHC all map into 
the same 16 K -byte address area: 
hexadecimal 4000 to 7FFF. Only one 
capsule is active at a time and is 
selected from the HHC primary 
menu. This area is also used for user 
data and programs. 

The 16 K -byte area from hexa- 
decimal locations 8000 to BFFF is used 
for external programmable memory 
banks. Since this bank is in a different 
address area from ROM banks, many 
ROM -based programs can reference 
data in programmable memory with- 
out bank -switching. 

The 8 K -byte address area (from 
hexadecimal locations 2000 to 3FFF) 
is used by the specialized firmware 
that is contained in each HHC 
peripheral. When a given peripheral 
is being used, the firmware that con- 

Letter Huffman Code 

E 
T 

1 

O 
N 
S 

000 
001 
010 
0110 
0111 
1000 

(a) 

Code 

s 

Bits) to 
Be Matched Comments 

0 100111 0 --no match 
0100111 01 --no match (b) 
010 0111 010 -- matches I 

(I)0111 0 --no match 
(1)0111 01 --no match 
(1)0111 011 --no match 
(1)0111 0111 -- matches N 

(I) (N) done -- message is IN 

Table 1: An example of Huffman coding. Table la shows an example Huffman 
code for several letters. Table Ib shows how the code 0100111 is decoded into the 
letters I and N. Bits are taken from the left side of the remaining binary string until 
the sequence of bits matches one of the table entries. Notice in table la that the 
code for no letter is a beginning substring of the code for another letter. (This, for 
example, accounts for the fact that no letter is given to the bit string 011 -it would 
conflict with 0110, the code for the letter O.) Every Huffman code (of which there 
are an infinite number) is constructed so that no two letters can be confused with 
each other. If the letters are assigned codes in the order of their decreasing fre- 
quency for the text to be decoded, a Huffman code permits the maximum data 
compression possible. 

Table Number of Elements 
Rank (N) in Table (= 2") 

Number of Bits 
In New Permutation 

Algorithm 
(F(N)= 2" +2F(N -1)) 

Number of Bits 
in Ordinary Look -up 

Table (= N2") 

1 2 1 2 
2 4 6= 4 +2(1) 8 
3 8 20= 8 +2(6) 24 
4 16 56 =16 +2(20) 64 
5 32 144=32 +2(56) 160 
6 64 352=64 +2(144) 384 

Table 2: Efficiency of the permutation algorithm given in figures 2 through 4 and 
the text box. As can be seen from the last two columns, this algorithm uses fewer 
bits to define a given permutation. The ordinary look up table uses a table 2" 
entries long by N bits long to look up the value (from 0 to 2 " -1) that a given 
element (in the same range) is permuted to. 

trois its communication with the 
HHC is selected and used. This area 
also contains the memory- mapped 
contents of the video display when 
the HHC is connected to the color TV 
interface. 

In both 16 K -byte bank -switched 
areas it is possible to reference a pro- 
gram or a program /data combination 
that is more than 16 K bytes long. 
The program (or program and data) 

is divided into 16 K -byte blocks, all 
of which map into the same area. 
Under program control the software 
can then jump between 16 K -byte 
blocks by writing the appropriate 
value to a location in the HHC that 
determines which block is currently 
selected. 

Text Compression in the HHC 
The increase in data storage caused 
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1 

2 

al 

2 

bl 
x 

2 

- 1 
2 

Figure 2: Two possible outcomes for the 
permutations of a two- element list. See 
the Mapping Algorithm text box for 
further details. 

by the use of SNAP and 16 K -byte 
program capsules is significant. But 
the increase caused by the use of data 
compression techniques is even more 
significant, almost doubling the 
amount of information that can be 
stored in an HHC data capsule. A 
variable word -length code and in- 
creased data compaction through 
context are the two techniques used. 

In traditional data storage, one 
character of information is stored in a 
byte (or 8 bits or binary digits) of 
computer memory. Letters, numbers, 
and punctuation are stored in the 
ASCII (American Standard Code for 
Information Interchange) format, 
which uses 7 bits per character. Using 
a method developed by Friends Amis 
that modifies what is called a Huff- 
man code, variable bit -length codes 
can be devised for the characters to be 
encoded such that frequently used 
characters will be given shorter codes 
(called codons), thus decreasing the 
average number of bits used per 
character. Table 1 shows an example 
of a standard Huffman code (there 
are an infinite number of such codes). 

Because of this variable -length 
coding, the computer's memory is 
seen as a long string of bits. Bits are 
read from left to right (figuratively 
speaking) until the bits read match 
the codon for any character in the set. 
(Codons are generated by rules that 
guarantee that a beginning string of 
bits can match the codon of only one 
letter in the set.) Codons are also 
devised so that the most frequently 
used letters have the shorter represen- 
tations and are also near the top of 
the look -up stack. Because the num- 
ber of look -up entries read before a 
match occurs is kept to a minimum 
(on the average, slightly more than 
eight entries), the decoding process 
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does not slow the machine down. 
A further measure of compression 

is made by modifying the look -up 
procedure to be sensitive to the con- 
text of the previous letter. For exam- 
ple, even though the most frequently 
used letters in normal English text are 
(in decreasing frequency) E, T, I, O, 
N, and so on, if the previous letter 
looked up was Q, then the letter U is 
most probably the next letter and so 
should be close to the beginning of 
the look -up table. Within the HHC, 
the letter- decoding routine uses the 
previously decoded letter to index 
one of several look -up tables. In this 
way, encoded characters can be re- 
presented in even fewer bits than 
would otherwise be possible using 
straight frequency- determined co- 
dons. 

Two more techniques are used 
within the HHC to decrease the 
number of bits used to represent 
character information to a final 
density of just over 4 bits per char- 
acter. Although these techniques 

were developed to deal with alpha- 
betized lists of words (for the Friends 
Amis language translator), it is possi- 
ble to use them to compress nonal- 
phabetized text in some situations. 

The first technique replaces the 
beginning of each word (except the 
first word in a list) with two numbers. 
The first number tells how many let- 
ters to borrow from the previous 
word. The second number tells how 
many letters away the first non - 
matching letter is from its counterpart 
in the previous word. For example, if 
the words are SMALL and SMART, 
the following is stored for the word 
SMART: 3 (telling the computer to 
borrow SMA from the word 
SMALL); 6 (telling the computer to 
count forward six letters from the L in 
SMALL to arrive at the R in 
SMART); the encoded letter T 
(ending the encoding of the word 
SMART). (See figure 1 for other ex- 
amples.) Because the two numbers 
(contained in 3 and 4 bits, respective- 
ly) take up fewer bits than the letters 

The Mapping Algorithm 
It is sometimes profitable to 

maintain a list of words in alpha- 
betic order but to be able to 
retrieve them in some other pre - 
specified order. The problem then 
becomes one of finding the most 
compact way of specifying a per- 
mutation of N elements from (1, 2, 
3, ., N) to some other ordering. 

The algorithm used within the 
Panasonic /Quasar HHC requires 
that the list be a power of 2 (ie: 
have 2, 4, 8, 16, 32, 64,... ele- 
ments). The algorithm can be con- 
sidered as a recursive set of pair 
switchings. The permutations of a 
list of two elements can be re- 
presented by 1 bit of informa- 
tion -say, a 0 to represent that the 
elements are not switched, eg: (1, 
2) becomes (1, 2); and a 1 to repre- 
sent that the elements are switch- 
ed, eg: (1, 2) becomes (2, 1). This is 
represented pictorially in figure 2, 
where a box represents 1 bit of in- 
formation. 

The diagram in figure 3a is used 
with a list of four elements. The 
upper -lefthand box is always filled 
in with an equal sign (_). The in- 
put arrangement, usually (1, 2, 3, 
4), is substituted for INI thru 1N4, 
and the desired permutation is sub- 

stituted forOUT1 thru OUT4. The 
boxes in the first and third columns 
are filled in with either equal signs 
(=) or cross signs (X), leaving the 
boxes in the second column for 
last. 

Consider the example of permut- 
ing the list (1, 2, 3, 4) to become (4, 
1, 3, 2). Given the interconnections 
between boxes and the constraints 
given above, the only path that 
can be taken from 1 to 1 goes 
through the top middle box (in a 
manner not yet specified) and to 
the righthand side through a cross 
in the upper -right box, as shown in 
figure 3b. In figure 3c, the element 
4 is traced from box A to box B. 
Similarly, element 3 is traced from 
box B to box C, and element 2 is 
traced from box B to box S, where 
we started. 

Given the conditions shown in 
figure 3c, it is a simple task to fill 
in the middle columns, thus com- 
pleting the diagram. The finished 
diagram is shown in figure 3d. 
Through use of this diagram, the 
list (1, 2, 3, 4) can be permuted to 
the list (4, 1, 3, 2) using 6 bits of in- 
formation (1 bit for each of the six 
boxes). 

Study of an eight -element list ex- 
ample illustrates the recursive 



they replace, this method can repre- 
sent the same text in fewer bits. 

The last technique saves space in 
that it allows alphabetized lists to be 
used in a different order. (For exam- 
ple, in language lists a given set of 
words is mapped from the sequential 
order in its alphabetized list to a 
semantic order in a list of words of 
equivalent meaning available in each 
language list; this is done so that the 
computer can translate a given word 
to its equivalent in another language.) 
With this technique, a list of 2" 
elements can be permuted into any 
other arrangement of the same ele- 
ments by a relatively small number of 
bits of information (see table 2). Refer 
to the Mapping Algorithm text box 
for the details of this algorithm. 

The Real -Time Clock 
One of the most important internal 

features of the Panasonic /Quasar 
HHC is its real -time clock and event 
sequencer. The real -time clock exists 
in memory as a 40 -bit number stored 

method that is used to generate the 
final structure for longer lists. 
Figure 4 shows a mapping of the 
list (1, 2, 3, 4, 5, 6, 7, 8) to (6, 3, 8, 
1, 7, 5, 4, 2). As before, box S is 
marked with an equal sign. Boxes 
in the first and last columns are 
then filled in; this can even be done 
with no knowledge of the contents 
of boxes X and Y. The boxes A 
through G are filled in alpha- 
betically. Note that when these 
boxes are filled, the boxes X and Y 
become "black boxes" that map 
four -element lists into another 
ordering. These boxes are then 
solved as shown in figure 3, and 
the permutation of eight elements 
is now solved. The final solution 
has twenty boxes: eight as shown 
in figure 4, plus six boxes each for 
boxes X and Y. 

Larger lists are solved in an ana- 
logous way, with a list of 2" 
elements first filling the 2" boxes in 
the first and last columns, followed 
by the solution of the two middle 
boxes, each of which permutes a 
list of 2" -1 elements. Table 2 shows 
the number of boxes (or bits) nec- 
essary to solve larger permuta- 
tions. 
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1N2 

(3a) 

1N3 

1N4 
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(3b) 
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(3c) 
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4 

4 
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3 

2 

4 
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Figure 3: Solving a four- element permutation problem as a network of binary deci- 
sions. Figure 3a shows the initial configuration used in the solution of any four -element 
permutation. Figures 3b, 3c, and 3d show steps in the solution of this problem. See the 
Mapping Algorithm text box for further details. 
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in 5 contiguous bytes of program- 
mable memory, supported by a hard- 
ware counter that can be preset. An 
increment of one unit in this number 
represents a time change of 1/256 sec- 
ond (about 4 milliseconds), so that 
the 40 -bit number represents the 
number of 1/256 second intervals 
that have elapsed since the computer 
was permanently turned on. (Given 
the above figures, a 40 -bit number 
will represent a time period of ap- 
proximately 139 years.) 

In keeping with the design philos- 
ophy of burdening the 6502 micro- 
processor with as few tasks as possi- 
ble, the real -time clock was designed 
to require the generating of as few in- 
terrupts as possible. Another area of 
memory contains a signed 23 -bit 
counter circuit that automatically 
counts down to 0 at a rate of one 
count every 1/256 second. Normally, 
when this timer reaches 0 (once every 
223/256 seconds, or about 9 hours), it 
generates an interrupt that adds the 
same amount (about 9 hours) to the 
40 -bit clock number. However, if any 
program needs to access the real -time 
clock, the appropriate count based on 
the value in the 23 -bit counter can be 
added to the 40 -bit clock number and 
the 23 -bit counter can be cleared, thus 
updating the clock to its correct 
value. 

Associated with the real -time clock 
is an event queue in which future 
events are stored as 40 -bit numbers 
along with instructions to be carried 
out when the 40 -bit clock number 
reaches that value. Internally, the 
operating system software can use 
this event queue to manage a set of 
asynchronous events with a mini- 
mum of processing. Application pro- 
grams can use the event queue, as can 
users programming on the HHC. 

Design for Component 
Interaction 

The Quasar /Panasonic HHC was 
designed to be compatible with both 
existing and future hardware and 
software. Because of this, the mem- 
ory usage of the computer had to be 
planned to provide maximum flex- 
ibility. 

In most microcomputer systems, 
there are fixed memory locations or 
I/O (input /output) ports assigned for 
specific hardware peripherals. The 
limitation of this approach is that the 
entire memory mapping must be fore- 
seen; otherwise the ability to include 
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Data compression 
techniques In the com- 

puter almost double 
the amount of Informa- 
tion that can be stored 

In a given number of 
bits. 

future peripherals is questionable. 
The HHC does not make any fixed 
assignments. Instead, 4 bytes for each 
peripheral are dynamically assigned 
as I/O and status locations for all cur- 
rently connected peripherals each 
time the clear key is pressed, so any 
number of different peripheral types 
can be accommodated without run- 
ning into memory map conflicts. 

This flexible system of directing in- 
put and output allows the HHC to 
offer a more commonsense approach 
to dealing with devices like printers, 
modems, LCD displays, and other 
devices. In most computers, special 
commands must be given to direct in- 
put and output to specific devices, 
and even then you may not be able to 
distribute it to several devices. For ex- 
ample, a special command, LPRINT, 
must be used to get either the Radio 
Shack TRS -80 or the Atari 400 or 800 
to print information on their 
associated printers, and it is impossi- 
ble to get a program to print on both 
the video display and the printer 
without using both PRINT and 
LPRINT statements. With some limit- 
ations this can be done with the 
Apple computer, but only with the 
correct interface board and the 
correct PR#N command. 

The attitude taken by Friends Amis 
is that you shouldn't have to 
remember extra information (which is 
often complicated by being condi- 
tional on what the computer is cur- 
rently doing). With the HHC com- 
puter, the use of I/O devices can be 
changed by pressing the I/O key and 
enabling or disabling the appropriate 
devices from a menu displayed by the 
HHC. You can even, for example, in- 
terrupt a running program to enable 
the printer, and resume the program 
without error; from that point on, 
both the current display device (the 
LCD display, color TV, or other 
device) and the printer display 
whatever the program tells them to. 
This method allows HHC programs 

to be independent of the I/O devices, 
and it allows the use of future 
peripherals with current software. 

Application Software 
The Panasonic /Quasar HHC in- 

cludes several application programs 
that are contained in the same built -in 
read -only memory devices as the 
operating system. These programs 
implement a calculator, a clock/ 
secretary, and an electronic file sys- 
tem and editor. Each of these pro- 
grams is called from the primary 
menu of the HHC. 

The calculator program, when 
selected, transforms the HHC into a 
standard four -function calculator 
that adds, subtracts, multiplies, and 
divides. The calculator can store one 
number and has keys to add to, sub- 
tract from, clear, and recall memory. 
It also has a percent key. 

The clock /secretary uses the real - 
time clock that knows the time of 
day, the day of the week, and the 
date (day, month, and year). A clock 
option within the clock /secretary 
allows the time and date to be dis- 
played and continuously updated on 
the LCD display window. Otherwise, 
the clock /secretary can be used to 
keep track of future events. You can 
specify a time for the clock /secretary 
to activate itself, and include an op- 
tional reminder message. When that 
time arrives, the HHC sounds a mu- 
sical tune regardless of its current 
task; you can then perform an "ac- 
knowledge" operation and see the 
message associated with the event. 
The number of events and messages 
that the clock /secretary can hold is 
limited by the amount of program- 
mable memory in the HHC. 

The "memory bank" is the nick- 
name of an electronic file system and 
editor within the HHC. You can enter 
lines (or records) of up to 80 char- 
acters of ASCII information, group 
them to make files, and modify and 
list these files. Any file can be edited 
with a powerful cursor -controlled 
editor that allows insertion and dele- 
tion of characters or lines at the cur- 
rent cursor position. With the 
SEARCH key, you can also retrieve 
records from a file based on a char- 
acter string to be matched. 

Memory bank files can have any 
number of records, with each record 
holding up to 80 characters. The size 
and number of files that can be stored 
depends on the amount of program- 



mable memory in the HHC. The cur- 
rent model of the HHC has somewhat 
less than 1500 bytes of memory for 
this purpose, but the amount of 
memory in the HHC can be expanded 
with a battery- powered 4 K -byte 
memory extender peripheral. Future 
models will accept more program- 
mable memory in the form of cap- 
sules that fit into the same sockets as 
the read -only memory capsules. 

The Extended HHC 
The Quasar /Panasonic HHC, 

when combined with its line of pe- 
ripherals, has the ability to perform 
any function that existing personal 
computers do, while retaining the 
characteristics and advantages of a 
hand -held unit. The following sec- 
tions describe two of the most in- 
teresting peripherals -the color tele- 
vision interface and the modem. 

The color television interface is the 
only peripheral that requires connec- 
tion to an AC power line. But since 
the interface is also connected to a 
color TV, this is hardly a limitation. 
Once the interface is connected, out- 
put can be routed to the TV through 
the use of the I/O key. 

Through the color TV, the HHC 
will display 16 lines of 32 characters 
each. Characters can be displayed in 
several combinations (orange or 
green characters on black, or black 
characters on either an orange or a 
green background). Several kinds of 
characters can be displayed: upper- 
case and lowercase ASCII letters; 
numbers and punctuation; graphics 
patterns; and katakana characters (a 
set of phonetic characters used by the 
Japanese). All characters are created 
in a 7 by 9 dot matrix. 

The color TV interface offers two 
modes of color graphics: 32 by 64 pix- 
els, or 48 by 64 pixels. The interface 
allows for black and eight colors 
(red, blue, green, yellow, orange, 
magenta, cyan, and buff). 

The color TV interface contains a 
built -in RF (radio -frequency) modu- 
lator, as well as 1.5 K bytes of 
dynamic memory organized as two 
software -selectable screen images. 
The connection from the interface to 
the HHC is an interrupt -driven par- 
allel connection. 

The modem, which connects to the 
HHC through an interrupt -driven 
parallel interface, is acoustically 
coupled to a standard telephone 
handset (see photo 4). Its options- 
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Figure 4: Partial solution of an eight -element permutation problem. Each of the boxes 
in the first and last columns is filled in first. The solution of this problem is then finished 
by the solution of two four -element permutations as given by the numbers on both sides 
of the boxes marked X and Y. 

110 or 300 bps (bits per second) data 
transfer rate, full- or half -duplex 
transmission, answer or originate 
mode, number of start and stop bits, 
and parity-are all selected by soft- 
ware. In a daring departure from con- 
ventional modems, the HHC modem 
has no visible switches to set any of 
its options. This forces the software 
to control all the options and leaves 
nothing for you to worry with (or set 
incorrectly). 

The HHC modem, like other HHC 
peripherals, is responsible for supply- 
ing standard input and output rou- 
tines. (By using a uniform software 
interface for all peripherals, the HHC 
can be expected to work with periph- 
erals that have not yet been 
designed.) Since the modem can be 
used in several ways, it is supplied 
with a socket in which to place a pro- 
gram capsule for a given application. 
The first capsule to be produced for 
the HHC modem is called "Telecom- 

puting" and it will allow the HHC to 
be used as an intelligent remote ter- 
minal that is connected, through the 
modem, to a timesharing computer or 
data base. The program can be used 
with the small battery- operated 
modem directly connected to the 
HHC, in a hand -held configuration, 
or the printer and TV can be used. 

The telecomputing software can 
use an automatic X -ON /X-OFF hand- 
shaking with a host computer so that 
you can regulate the rate of display to 
your reading speed. This protocol is 
supported by most popular networks 
such as Micronet, The Source, and 
Tymnet. When a printer is not con- 
nected, you can review many lines of 
previous interaction as they appear in 
the LCD display, creating, in effect, a 
virtual printout. Incoming lines 
longer than the 26- character LCD 
display are divided only at blanks. 
This "word- wrap" feature, combined 
with the review mode, assures 
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readability with the 1 -line display. 

Background of the HHC 
The HHC was developed as a result 

of a unique union of Japanese and 
American technology. Friends Amis, 
with headquarters in San Francisco, 
contributed the best of Silicon 
Valley -a software -based systems ar- 
chitecture, circuit design, a unique 
operating system and SNAP lan- 
guage. The company's founders, who 
came from Atari Inc, were responsi- 
ble for introducing the now widely 
accepted consumer video games. 
Friends Amis' first product was the 
highly successful language translator 
sold by Craig, Quasar, and 
Panasonic; this product was quickly 
followed by its point of information 
display computer and the HHC 
(hand -held computer). 

Matsushita, the parent company of 
Panasonic and Quasar, in Osaka, 
Japan, brought its unparalleled 
techniques of miniaturization, in- 
dustrial design, quality assurance, 
and the ultimate in highly 

The HHC, through the 
color television inter- 
face, can display 16 

lines of 32 characters 
each. 

automated, high -volume, low -cost 
manufacturing -areas in which Japan 
has clearly outstripped the US in re- 
cent years. Putting the best of both 
worlds together has resulted in a 
special product that could not have 
been produced alone: the first hand- 
held computer with bus architecture, 
a powerful operating system, and a 
fast 8 -bit microprocessor. 

Conclusions 
The Quasar and Panasonic HHCs 
are certainly impressive first entries 
into the new market of hand -held, 
consumer -oriented computers. Great 
emphasis has been placed on human 
engineering. This is important for any 
device marketed to the general 

public, even more so when so many 
functions are being placed into such a 
small package. 
The HHC was designed as a basic 
unit augmented by an extensive com- 
plement of peripherals. This "de- 
bundled" approach allows you to buy 
only those peripherals you want, giv- 
ing you a customized computer at 
minimal cost. 

Several innovations in the HHC 
computer allow it to have the power 
of conventional personal computers 
while retaining the portability of a 
hand -held unit. The use of data com- 
pression techniques and program cap- 
sules enables very large amounts of 
data to be contained within the hand- 
held unit. 
The HHC is supplied with internal 
application programs that include a 
clock, an electronic secretary that 
reminds you of future appointments, 
and a file system for user data con- 
tained completely within the pro- 
grammable memory of the computer. 
These are nice touches that add to the 
utility of the computer. 

A Fictional Hand -Held 
Computer 

Duncan's Minisec had been a 
parting gift from Colin, and he was 
not completely familiar with its 
controls. There had been nothing 
really wrong with his old unit, and 
he had left it behind with some 
regret; but the casing had become 
stained and battle -scarred, and he 
had to agree that it was not elegant 
enough for Earth. 

The 'Sec was the standard size of 
all such units, determined by what 
could fit comfortably in the nor- 
mal human hand. At a quick 
glance, it did not differ greatly 
from one of the small electronic 
calculators that had started coming 
into general use in the late twen- 
tieth century. It was, however, 
infinitely more versatile, and 
Duncan could not imagine how life 
would be possible without it. 

Because of the finite size of 
clumsy human fingers, it had no 
more controls than its ancestors of 
three centuries earlier. There were 
fifty neat little studs; each, how- 
ever, had a virtually unlimited 
number of functions, according to 
the mode of operation -for the 

character visible on each stud 
changed according to the mode. 
Thus on ALPHANUMERIC, 
twenty -six of the studs bore the 
letters of the alphabet, while ten 
showed the digits zero to nine. On 
MATH, the letters disappeared 
from the alphabetical studs and 
were replaced by X , +, -r, - 
and all the standard mathematical 
functions. 

Another mode was DICTION- 
ARY. The 'Sec stored over a hun- 
dred thousand words, whose 
three -line definitions could be 
displayed on the bright little 
screen, steadily rolling over page 
by page if desired. CLOCK and 
CALENDAR also used the screen 
for display, but for dealing with 
vast amounts of information it was 
desirable to link the 'Sec to the 
much larger screen of a standard 
Comsole. This could be done 
through the unit's optical inter - 
face-a tiny Transmit -Receive 
bull's -eye operating in the near 
ultraviolet. As long as this lens was 
in visual range of the correspond- 
ing sensor on a Comsole, the two 
units could happily exchange in- 
formation at the rate of megabits 

per second. Thus when the 'Sec's 
own internal memory was satu- 
rated, its contents could be 
dumped into a larger store for per- 
manent keeping; or conversely, it 
could be loaded up through the op- 
tical link with any special data re- 
quired for a particular job. 

From Imperial Earth, copyright 
1976 by Arthur C Clarke. 

Reprinted by permission of 
Harcourt Brace Jovanovich Inc. 

[Editor's Note: The 'Duncan' refer- 
red to in the first paragraph is 

Duncan Makenzie, the main char- 
acter in Clarke's Imperial Earth. 
Duncan's boyhood friend is Karl 
Helmer, a character whose name is 
a variant spelling on that of our 
Founding Editor, Carl Helmers. 
For a humorous (and somewhat 
eerie) commentary on the name 
similarity and the anticipated 
possibility of a hand -held com- 
puter, see Carl Helmers' editorial 
in the April 1977 BYTE (page 6), 
"How I Was Born 300 Years Ahead 
of My Time. "J 
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The HHC retains the contents of 
memory even when it is turned off. In 
addition, you do not lose what you 
are working on if you accidentally hit 
the OFF button. These are important 
features that indicate the amount and 
depth of human engineering that has 
been applied to the design of the 
HHC. 

The HHC will be marketed 
aggressively by both Quasar and 
Panasonic. The public reaction to this 
device, which is the first of its kind to 
be marketed on such a large scale, 
will be carefully observed by manu- 
facturers and may determine the ex- 
tent and direction of future consumer 
products in this area. We feel that the 

Panasonic /Quasar HHC is highly 
qualified to receive this scrutiny and 
that the public response will be 
favorable. 

Acknowledgment 
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Another Pocket Computer 
The internal architecture of the 

TRS -80 Pocket Computer is radi- 
cally different from the other 
pocket computers now reaching 
the market. Instead of a single 8 -bit 
microprocessor (such as that used 
in the Quasar /Panasonic HHC and 
the Sinclair ZX -80), the designers 
of the TRS -80 Pocket Computer 
(Sharp Electronics of Japan) decid- 
ed to use two 4 -bit micro- 
processors in a unique serial con- 
figuration. 

Both microprocessors are 
custom CMOS (complementary 
metal -oxide semiconductor) in- 
tegrated circuits with built -in 
ROM (read -only memory). The 
purpose of microprocessor 1 is to 
arrange data and make decisions. 
It reads the data that is keyed in or 
fetched from programmable 
memory. It is also responsible for 
parsing arithmetic operations and 
interpreting the syntax of BASIC 
statements. It then arranges the 
data and provides instruction 
codes to microprocessor 2 through 
a transfer buffer. The actual execu- 
tion of an instruction is performed 
by microprocessor 2, which also 
updates the display and notifies 
microprocessor 1 that it has finish- 
ed its function. The respective 
duties of the microprocessors are 
listed at right. 
Memory Organization 

The programmable memory of 
the TRS -80 Pocket Computer is 
contained in four integrated cir- 
cuits. There are three memory ICs, 
each containing 512 bytes of pro- 
grammable memory. The three ICs 
which drive the liquid- crystal dis- 
play each contain 128 bytes of pro- 
grammable memory. Putting it all 
together, you end up with 1920 
bytes of programmable memory. 
After you subtract memory space 
used for the transfer buffer, input 
buffer, display buffer, fixed mem- 

Microprocessor 1 

Key input routine 

Acknowledgment of the 
remaining program 

One instruction to one 
program step incorporation 

Interpreter: 
Program execute statement 
Cassette control statement 
Command statement 
Printer control (reserved) 

Execution of manual 
operation 

Power shut -off control 

Clock stop control 

Microprocessor 2 

Display processing routine 
Input buffer 
Computational result 
Error 

Arithmetic routine 

Character generator 

Cassette routine 

Print routine 

Buzzer 

Recognition of printer 
(reserved) 

Power off f 

Clock stop 

ones, and reserved keys, you end 
up with 1424 bytes of user- address- 
able memory. Into this space you 

can easily fit a BASIC program of 
around 250 lines (average 
length)...SM 
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Right now, in selected electronics 
supply stores across the country, Fluke is 
introducing a new line of low-cost DMM's: 
the Fluke Series D. With their distinctive . 

dark cases and full range of accessories, 
these five DMM's are designed to meet 
the test and measurement needs of the 
uncompromising service technician, home 
hobbyist, student or working engineer. 

Fluke perfected the handheld DMM 
and set tough standards for accuracy and 
reliability that have made analog meters 
obsolete, and other digitals seem clumsy 
by comparison. 

You've probably heard about their 
superior electrical performance, mechanical 

ruggedness and environmental endurance. 
And now you can see for yourself at 
your favorite electronics dealer why Fluke 
DMM's have become the professional's 
choice the world over. 

Series D Handheld Models. 
D 800: Fluke's lowest -priced DMM, easy 
to operate, with six functions, 24 ranges 
and 0.5% dc voltage accuracy. Guaranteed 
a full year by Fluke. A sure-fire solution 
to basic measurement needs. $125.* 
D 802: Basic dc accuracy of 0.1% and 
conductance for high resistance measure- 
ments to 10,000 MSl make this multimeter 
a solid price /performance value. $179.' 

. .. 

If your dealer doesn't carry Series D Multimeters 
yet, call this number. We'll be happy to tell you 
who does. 1.800.426.9182 



D 804: A powerful, versatile handheld 
DMM with nine functions, 26 ranges,. 0.1% 
basic dc accuracy and more. Direct 
temperature readings in °C with K -type 
thermocouples; peak hold on voltage and 
current functions; even an audible indicator 
for instant continuity and logic level 
detection. Available January 1981. $229.* 

Series D Bench /Portables. 
D 810: By means of a Fluke -built hybrid 
converter, this multi -purpose DMM delivers 
True RMS measurements of ac voltage and 
current with speed and precision. Also 
features conductance, 0.1% basic dc accuracy, 
an extra l0A range and diode test. $259.* 
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D 811: Same performance features as 
the D 810 with the added convenience of 
battery power. Rechargeable "C" size Ni- 
Cad batteries deliver up to 40 hours 
continuous operation. $299.* 

Series D Accessories. 
A wide range of accessories to extend 

the measurement capabilities of your 
Series D Multimeter is available, including 
temperature and current probes, carrying 
cases, deluxe test leads and thermocouples. 

With Series D Multimeters so easy to 
find and economical to own, Fluke has 
made selecting the right DMM much simpler. 
This is your opportunity to own a Fluke. 

From the world 
leader in DMM's. 
Now we've designed 
one for you. 

me 
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*suggested U.S.list price. 
For technical data circl no. 
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Clarcia's Circuit Cellar 

Electromagnetic Interference 

You may have noticed that certain 
household appliances such as a 
microwave oven or tools such as a 
power saw affect television reception 

Copyright © 1981 by Steven A Ciarcia. 
All rights reserved. 

Steve Ciarcia 
POB 582 

Glastonbury CT 06033 

when they are running. This televi- 
sion interference, or TVI, is caused by 
the electromagnetic energy which is 
radiated when these electrical devices 
are in use. The general term used to 
describe such noise is EMI (elec- 
tromagnetic interference). 

EMI emanates from both natural 

and artificial sources. Natural ter- 
restrial EMI sources include lightning 
discharges, precipitation, and storms. 
Man -made EMI can come from 
electrical -power systems, rotating 
electrical machinery, gaseous - 
discharge systems, and electronic 
equipment such as radar, computers, 

Photo la: To illustrate the effects of radiated and coupled interference, a portable TV set is placed next to an operating TRS -80 Model 
I computer. The result is a very snowy picture, primarily the result of radiated noise. Also note a slight blurring of the characters on 
the TRS -80 display screen. A beat frequency caused by magnetic coupling between the two video displays causes the TRS -80 screen 
image to shake. In a longer exposure, the characters would be illegible. 
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and television transmitters. Natural 
EMI is usually beyond man's control, 
and attempts to reduce it must be 
centered on the susceptible equip- 
ment. Man -made EMI, on the other 
hand, can be suppressed at the 
source -this is the most satisfactory 
way to eliminate interference. 

Various forms of EMI are a major 
concern today due to the rapid 
growth of digital electronic process- 
ing in business, industrial, and home 
environments. My mail has been 
overflowing with questions on 
computer -related interference. The 
letters have been almost evenly divid- 
ed between readers who require help 
in cutting down the EMI emitted from 
their computers and those concerned 
with their computers' own suscep- 
tibility to noise. 

The problem has received con- 
siderable news coverage lately, due to 
the FCC's (Federal Communications 
Commission's) stepping in to regulate 
noise emissions from personal corn- 

The relative effect of 
capacitive coupling of 

noise is dependent 
upon the distance 

between conductors. 

puters and other electronic equip- 
ment. In the past, only equipment in- 
tended for certain military applica- 
tions had to meet EMI limitations. 
The few EMI filters that were in- 
stalled were primarily intended to 
protect the equipment in which the 
filters resided from the effects of EMI 
generated by external sources, enter- 
ing through the AC (alternating cur- 
rent) power lines. 

Little if any thought was given to 
attenuating electrical noise which was 
generated within the equipment, leak- 

ing out through a variety of coupling 
paths. Because of the large volume of 
complaints about EMI that have 
reached the FCC, the Commission 
has set new regulations on the max- 
imum level of electrical noise that can 
be emitted from electronic equip- 
ment. These regulations took effect 
on January 1, 1981. (See "FCC 
Regulation of Personal- and Home - 
Computing Devices" by Terry G 
Mahn, September 1980 BYTE, page 
180.) 

But what about the equipment you 
own now? What if you have an im- 
mediate noise problem? Where do 
you start to solve the problem? How 
do you detect where the noise is corn- 
ing from? How do you break the path 
between the noise source and the af- 
fected receiver? Should you put noise 
filters on every electrical outlet in the 
house? How does shielding work? 

Answering all these questions 
could easily fill a book. However, 
because EMI is such a pressing prob- 

Photo lb: Demonstration of the effects of shielding. We have added a line filter to eliminate conductive interference to the setup of 
photo la. In addition, two grounded copper sheets, one under the portable TV set and one to the left of it against the side of the 
TRS -80 video monitor, protect the TV set from radiated noise. The results can be seen as greatly improved picture quality. 
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SIMPLY 
BEAUTIFUL. 

CF &A furniture looks terrific. But beauty is more than skin deep. 
That's why our line of desks, stands, and enclosures also fea- 
tures rugged construction, low cost, and quick delivery. In a 
wide range of sizes and configurations. With accessories to 
meet your individual requirements.With a smile and a thank you. 

Call CF &A. We make it simple. We make it beautiful. 

Cr&A 
Computer Furniture and 

Accessories, Inc. 
1441 West 132nd Street 

Gardena, CA 90249 
(213) 327 -7710 
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The three forms of 
noise coupling are con- 

ductive, common- 
Impedance, and 

radiated -field coupling. 

lem for many computer owners, I 

think it needs to be addressed 
nonetheless. 

This article is intended as an in- 
troduction. While not endeavoring to 
cover all sources and solutions, it will 
outline the common causes and paths 
of noise and suggest possible methods 
for controlling interference. For that 
reason, I am not limiting tl_e discus- 
sion merely to computer -generated 
EMI and related suppression 
methods. I hope the result will be a 
better understanding of the entire 
problem. 

First, a few definitions: 

Noise: any electrical signal present 
in a circuit other than the desired 
signal. 
Noise Path: the coupling medium 
that conducts the noise from the 
source to the receiver. 
Interference: the undesirable effect 
of noise. 
Susceptibility: the capability of a 
device or circuit to respond to un- 
wanted electrical noise. 

Receiver: any circuit or device be- 
ing affected by interference. 

If you own a typical computer pur- 
chased before the FCC regulations 
went into effect, then you no doubt 
have noticed that it emits con- 
siderable EMI. Depending upon the 
manufacturer and configuration of 
the system, the extent of the noise 
may range from a little extra fuzziness 
in television pictures to an actual 
blackout of TV reception. The effect 
upon nearby television sets is depen- 
dent upon the level of the emitted 
noise, the susceptibility of the 
receiver, and the coupling channel 
which conducts the noise from the 
source to the receiver. 

Noise Coupling 
In order for noise to be a problem, 

there must be a noise source, a re- 
ceiver that is susceptible to the noise, 
and a coupling channel that transmits 
the noise to the receiver. The relation- 
ship is shown in figure la. 

We start to analyze a noise prob- 



Introducíag 
quality print at matrix speed. 

For only $1295: 

Until now, word processing output 
was a slow, expensive proposition. You 
could pay thousands for a slow, letter - 
quality character printer. Or give up 
print quality for matrix speed and price. 

But that was before Paper Tiger" 460 
offered you a better choice. 

The new Paper Tiger 460 is the first 
matrix printer with high- density dot 
matrix characters plus high speed. At a 

low price. 
The secret? A unique nine -wire, stag- 

gered matrix head provides overlap- 
ping dots in both horizontal and 
vertical planes. The result is 

dense, high- quality characters 
you'll be proud to show off. 

What's more, Paper Tiger 460 
gives you a combination of fea- 
tures simply not available on any 
other printer, at any price. Like 
bi- directional, logic- seeking print- 
ing at speeds in excess of 150 
characters per second. Micro- 

1 
processor electronics, with built -in di ag- 
nostics and self -test. Proportional spacing. 
Automatic text justification. DotPlot" high 

Integral Data Systems stands re 
performance printers ideally s 
printer, the IDS 460, offers feat 

Automatic proportional spacing 
processing systems, plus the ca 
resolution of 84 by 84 dots per 

Paper Tiger 460 Print Sample 

resolution graphics option. RS232 and paral- 
lel interfaces. And more. 

But its most important feature is high relia- 
bility. Paper Tiger 460 is designed to be 
tough and dependable. It has rugged, 
stepper -motor head and paper drives. 
A new rugged ballistic -type print head. 

And its simple, chassis -mounted 
cartridge ribbon lasts up to four times 
longer than cassette or spool ribbons. 

Paper Tiger 460 is the one printer 
that gives your Apple TRS -80, for 

other small business computer both 
data processing and word process- 

ing output. At a price you can afford. 
Get your paws on Paper 

Tiger 460, and join the tens of 
thousands of satisfied Integral 

Data Systems users. For the 
name of the Paper Tiger dealer 

nearest you, call us toll -free: 
800- 343 -6412 (in Massachu- 

setts, Alaska, and Hawaii: (617) 
237 -7610). Or, write for com- 

plete specifications. Integral 
Data Systems, 14 Tech Circle, 
Natick, Massachusetts 01760. 

Circle 26 on inquiry card. 

Integral Data Systems, Inc. 

*Suggested single -unit U.S. retail price. 
tApple Is trademark of Apple Computer Inc. 
#TRS -80 is a trademark of Radio Shack, a division of Tandy Corp. 



lem by defining what the noise source 
is, what the receiver is, and how the 
source and receiver are coupled 
together. It follows that there are 
three ways to break the path: 

1. The noise can be suppressed at the 
source. 
2. The receiver can be made insen- 
sitive to the noise. 

3. The amount of energy leaking 
through the coupling channel can be 
minimized. 

There are three forms of noise 
coupling: conductive, common - 
impedance, and radiated -field cou- 
pling. Figure lb demonstrates a 
typical situation. In this circuit, the 
commutator noise generated from the 

Photo 2: The simplest method of noise reduction is to use capacitors as simple filters. 
This photo shows two 0.1 µF, 1000 V capacitors used to filter the AC power line in a 
video terminal. 

Photo 3: Commercial power -line filters from Corcom Inc, 2635 North Kildare Ave, 
Chicago IL 60639. Prices range from $10 to $20. 
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motor is both conducted along and 
radiated from the leads going to the 
motor -control circuit. Also, the 
motor control and the television 
receiving set are plugged into the 
same long extension cord, so they 
share a common line impedance. The 
coupling channel consists of: 

conduction on the motor power - 
supply leads 

radiation from the leads 
common line impedance 

To eliminate the motor's influence on 
the TV, all three parts of the coupling 
path must be broken. You can apply 
EMI controls to any or all of these 
elements. 

Conductive Coupling 
Conductively coupled noise is 

often overlooked. A wire passing 
through a noisy environment picks 
up noise either by capacitive or 
magnetic coupling and conducts it to 
another circuit. A simple representa- 
tion of capacitive coupling between 
two conductors is shown in figure 2. 
When the resistance from conductor 2 
to ground, R, is large, the voltage 
coupled from conductor 1 to conduc- 
tor 2 is defined as follows: 

V = C12 
VI 

C12 + C20 

where C12 is the stray capacitance bet- 
ween conductors 1 and 2, CIG is the 
capacitance between conductor 1 and 
ground, C2G is the capacitance be- 
tween conductor 2 and ground, R is 
the resistance from conductor 2 to 
ground, V, is the interfering voltage, 
and VN is the noise voltage produced 
on conductor 2. 

Even though this may appear small 
(perhaps a few microvolts), 
remember that some receivers 
amplify input signals thousands of 
times. A few microvolts of noise on 
the antenna terminals of a television 
set could easily be greater than the 
desired video signal. 

Figure 3 shows the effect of conduc- 
tor spacing on capacitive coupling. 
The coupling factor is said to be O dB 
(decibels) when the two conductors 
are separated by a distance equal to 
three times the conductor diameter 
(for 22 -gauge wire, d =0.71 mm or 
about 0.028 inches); the factor 
decreases rapidly as the spacing in- 
creases. Separating wires reduces the 
capacitive coupling between them. 
However, little is gained by spacing 
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At$795:how toughcan 
these new Tigers be? 

Introducing the new Paper TigerTM 
445 with the most rugged printing 
mechanism ever put in a low -cost 
matrix printer. 

The 445 comes with a reliable ballis- 
tic -type print head and an advanced 
cartridge ribbon that lasts four times 
longer than many cassette or spool 
ribbons. Two separate heavy duty 
motors drive the print head 
and advance the paper. Plus you get 
true tractor paper feed. 

And the new 445 gives you the per- 
formance you expect from the Paper 
Tiger family of printers. You can soft- 
ware- select character sizes, print 
80- and 132- column formats, adjust 
paper width and length, even gen- 
erate six -part business forms. All at 
unidirectional print speeds to 198 
characters per second. 
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Need more stripes? Specify DotPlotTM, 
a sophisticated raster graphics option. 

If you've got an Apple * *, TRS -80 * ** 
or other personal computer, get your 
paws on the tough new Paper Tiger" 
445 from IDS. 

The people who invented low -cost 
matrix printing just growled. 

Call TOLL FREE 800 -258 -1386 (in 
New Hampshire, Alaska and Hawaii, 
call 603- 673 -9100.) 
Or write: 
Integral Data 
Systems, Inc., 
Milford, New 
Hampshire 
03055. 

Paper 
Tiger 

444., Integral Data Systems, Inc. 

*Suggested U.S. retail price. 
"Apple is a trademark of Apple Computer Inc. 

"'TRS -80 is a trademark of Radio Shack, a division of Tandy Corp. 
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COUPLING 
CHANNEL 

Figure la: The general case of the transmission of electrical noise. 

AC POWER LINE 

COMMON LINE 
IMPEDANCE 

MOTOR - 
CONTROL 
CIRCUIT 

RECEIVER 

NOISE 
CURRENT 

RADIATED 
NOISE 

SUSCEPTIBLE 
RECEIVER 

(TELEVISION SET) 

Figure lb: A typical noise- coupling situation: commutator noise generated by the motor 
is conducted along and radiated from the connecting leads. Common line impedance 
shared by the receiver (a television set) and the motor cause motor noise to be imposed 
on the receiver's power input. 

C12 =stray capacitance between 
conductors 1 and 2 

CIQ= capacitance between conductor 
I and ground 

Cw= capacitance between conductor 
2 and ground 

R= resistance from conductor 2 to 
ground 

V, = interfering voltage 
VN =noise voltage produced on 

conductor 2. 

CONDUCTORS 

1 2 

/n 

Figure 2: Representation of capacitive coupling between two conductors. The defini- 
tions of the symbols are listed above. 
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Figure 3: The relative effect of capacitive coupling of noise is dependent upon the 
distance between conductors. In the chart shown, for22 -gauge wire, coupling is signifi- 
cant only when the conductors are closer together than 25 mm (I inch). 
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the conductors more than 40 
diameters apart (about 25 mm or 1 

inch). 

Magnetic Coupling 
Magnetic coupling is also a prob- 

lem. When a current flows in a closed 
circuit, it produces a magnetic flux 
which is proportional to the current. 
If two wires are parallel, the flux pro- 
duced in one wire will induce a 
voltage in the second wire. This in- 
duced voltage constitutes noise. 
When you are running wires between 
sensitive electronic components, 
avoid laying signal wires parallel to 
noisy, high- current AC power lines. 
If a signal line must cross a power 
line, have it do so at a right angle. 

Common -Impedance Coupling 
Common- impedance coupling oc- 

curs when currents from two different 
circuits flow through a common im- 
pedance. Two examples of this type 
of coupling are shown in figures 4 and 
5. In figure 4, the ground currents of 
both circuits flow through a common 
ground impedance. The ground 
potential of circuit 1 is modulated by 
circuit 2, and vice versa. Any fluctua- 
tions in the ground current of circuit 2 
will be coupled through the ground 
impedance, XG, to circuit 1. 

Another example is the power - 
distribution schematic diagram 
shown in figure 5. Any change in the 
current required by circuit 2 will af- 
fect the voltage at the terminals of cir- 
cuit 1. This effect is due to the com- 
mon impedance of the power -supply 
lines and internal source impedance, 
Rs, of the power supply. Shorter 
leads will help reduce the line im- 
pedance, but the source impedance 
always remains. The typical corn - 
puter system plagued with common - 
impedance noise is one where the 
builder has attempted to use the pro- 
cessor power supply to run 
everything, including peripherals. 
The apparent economy is outweighed 
by periodic system crashes and un- 
predictable errors. 

Radiated -Field Coupling 
Radiated electric and magnetic 

fields provide the last form of cou- 
pling. This form of coupling can be 
most easily thought of as free -air 
radio transmission. The interfering 
circuit broadcasts noise just like a 
radio station, and every conductive 
surface in the receiver acts as an 
antenna. At close distances, the noise 
can in fact be much stronger than a 
real radio station. [Many readers 



University Basic ROM kit. 
Now available for TM990/189 module. 

On-board. Or off. 
We've added another option to our 
TM990 /189 University Module. Now, in 
addition to the I/O and RAM expansion 
kits previously offered, you can buy the 
TM990 /189 -1 module with a University 
Basic ROM kit on- board, and get new 
hardware features, too. Features like: 

1K byte of extra RAM 
Asynchronous communication port 
Off -board CRU expansion 

All for the attractive price of $399 *. 
With the TM990/469 Basic ROM kit, 

standard 189 modules provide "hands - 
on" training for students and engineers 
who want to learn a high -level language 
like Power Basic. The kit also supports 
a subset of the Power Basic commands 
and statements including SAVE and 
LOAD. Unique color commands such as 
TONE, COLOR, PATTERN and 
SPRITE work with TI's TMS9918 
Video Display Processor. Another fea- 
ture is the ability to access assembly 

'U.S. price, subject to change without notice. 

© 1980 Texas Instruments Incorporated 
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language routines from the University 
Basic programs. 

When purchased separately, the 
ROM kit costs only $110 *. 

Of course, the standard TM990/189 is 
still available. And, it's still your best 
ticket into the microprocessor world. 
For maximum hands -on experience. 
For ease and simplicity of learning and 
teaching about microprocessors, hard- 
ware, and assembly language. 

Outstanding features for the stan- 
dard fully assembled TM990/189 stand- 
alone learning tool include: 

Powerful 16 -bit microprocessor with 
minicomputer instruction set. 
45 -key alphanumeric keyboard and 
10- digit, 7- segment display for easy 
assembly language programming. 
ROM- resident software 
Audio cassette interface 
Easy -to -add E IA and TTY interface 
1K byte RAM expandable to 2K 

4K byte ROM and 2K byte expansion 
EPROM socket. 
16 -bit programmable I/O controller. 
User addressable LEDs and sound 
indicator. 

A 570 -page tutorial text accompa- 
nies the TM990/189. It's a detailed 
guide for self -paced learning. Or, the 
basis for a three -hour university 
course. Also with the module: a 300 - 
page user's guide. 

The TM990 /189 complete with tuto- 
rial text and user's guide is only $299 *. 

Order your University Module from 
your nearest authorized Thxas Instru- 
ments distributor. For more informa- 
tion, send for a free copy of our newly 
revised brochure, CL- o 
423B. Write to Tèxas In- 
struments Incorporated, 
P.O. Box 1443, M/S 6404, 
Houston, Texas 77001. 

TEXAS INSTRUMENTS 
INCORPORATED 
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Figure 4: Common -ground- impedance coupling is caused by two pieces of equipment using the same electrical lead to ground. The 
ground current of one influences the ground- reference voltage of the other, and vice versa. One solution to this is a single -point 
grounding system. 

probably know of methods for 
generating computer music by using 
an AM radio to pick up cornputer- 
emitted noise while the appropriate 
program runs...RSS] 

The characteristics of a field are 
determined by the source of the field 
and the distance between the source 
and the point of observation. When 
the receiver is near -field, closer than 
1/6 wavelength, the electric and 
magnetic fields are considered 
separately. Any source /receiver 
distance greater than 1/6 wavelength 
is far -field, and the electric and 
magnetic fields are considered 
together and are called simply the 
electromagnetic field. 

At frequencies below 1 MHz, most 
coupling is near -field, because the 
near -field boundary at the corre- 
sponding wavelengths extends out to 
approximately 45 meters (150 feet) or 
more. At 100 MHz, most coupling is 
far -field. For purposes of this discus- 

I( 
RS 

SOURCE IMPEDANCE 

sion, however, radiated- field- 
interference problems within any 
given piece of equipment should be 
considered to be caused by near -field 
radiation unless the interference is 
clearly from far -field radiation. 

Finding and Fixing 
a Noise Problem 

The key to solving a noise problem 
is finding the source of the noise. In 
fact, your computer might not be the 
culprit. More than one computer 
owner has suffered complaints about 
his "computerized noise generator" 
only to later find that the real source 
of the interference was the solid -state 
light dimmer on the overhead light. 

Continuous sources of noise are 
easier to identify than intermittent 
ones. The interference from ap- 
pliances and computers is usually 
broadband, affecting the entire radio - 
frequency spectrum. Digital 
waveforms are especially rich in har- 

POWER 
SOURCE 

COMMON LINE 
IMPEDANCES CIRCUITI 

CIRCUIT 2 

Figure 5: Common -power- source coupling occurs within a computer that uses a single 
power supply for multiple peripheral devices. Due to the impedances on the connecting 
lines, the current drawn by one circuit changes the voltage "seen" by another circuit. 
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monic frequencies, as shown in figure 
6. Therefore, the continuous, 
harmonic -rich emissions of com- 
puters are relatively easy to find. 

A standard battery- operated AM 
radio makes a good EMI detector. 
With it tuned to a frequency at which 
the noise is the loudest, just roam 
around the house looking for the 
place where the interference is the 
strongest. 

If you suspect the computer, then 
move the radio around it and along 
the connecting cables. You will be 
surprised how much the cables con- 
tribute to radiated noise. Disconnect 
cables and peripheral devices selec- 
tively to further isolate interference 
sources. Often, the long leads be- 
tween the computer and printer emit 
electromagnetic radiation as well as 
any transmitting antenna you could 
have possibly designed. 

Finally, move the radio along the 
power cord you have supplying the 
computer system. If you are using a 
15 -meter (50 -foot) extension cord 
without the ground lead connected, 
shortening the cord will reduce radia- 
tion considerably. 

If the computer system is indeed 
found to be the source of the in- 
terference, there are a variety of 
possible coupling paths. The coupling 
efficiency of digital interference is 
proportional to frequency; the higher 
the frequency, the greater the in- 
terference. Depending upon the 
design, these interfering signals can 
radiate from the source, couple from 
line to line, or be conducted directly 
through connecting wires to the exter- 
nal environment. Each noise path 
must be suppressed. 

Grounding 
Grounding is the primary way to 
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SayAhh... 

Our New grafixPLUSTM 80- column printer 
opens wide for easy servicing. 

Introducing the newest members of our 
grafixPLUS'T family -the DP -9000 Series 80/132 
column printers -built on the same tradition of 
quality printout, solid design and low cost of 
ownership established by our 132/220 column 
DP -9500 Series. 

A Case for Serviceability 
Not that is comes up often, but want to get inside? 
Simple. Just remove a few screws and the clam- 
shell case swings open exposing all major compo- 
nents. This easy access plus built -in self -test and 
minimum component count yields an MTTR of one - 
half hour. The 9 -wire print head replacement's even 
simpler ... two screws and it's out. Without 
opening the case. And without a service call. 

Performance Plus 
The DP -9000 Series prints the full ASCII 96 charac- 
ter set, including descenders and underlining, bi- 
directionally, at up to 200 CPS. Number of columns 
can go up to 80 or 132, depending on character 
density- switch or data source selectable from 10 
to 16.7 characters per inch. And all characters can 
be printed double width. The print head produces 
razor -sharp characters and high -density graphics 
with dot resolutions of 72X75 dots /inch under 
direct data source control. 

Interface Flexibility 
The three ASCII compatible interfaces (parallel, 
RS -232 -C and current loop) are standard, so con- 
necting your computer is usually a matter of plug- 

... close please. 

it -in and print. Also standard are: a sophisticated 
communications interface for printer control and 
full point -to -point communications, DEC PROTO- 
COL, and a 700 character FIFO buffer. An addi- 
tional 2K buffer is optional. 
When you're ready for a printer (or several 
thousand), look into the grafixPLUS DP -9000 Series 
from Anadex- you'll find an open and shut case 
for quality. Contact us today for details, discounts 
and demonstrations. 

Anadex 
...the plus in printers 

SALES OFFICES: San Jose, CA (408) 247 -3933 
Fiillertun, CA (/ 14) 871-0501 Wakefield, MA (617) 245 -9160 Austin, TX (512) 327-5250 

ANADEX, INC. 9825 DeSoto Avenue Chatsworth. California 91311. U.S.A. Telephone: (213) 998 -8010 TWX 910- 494 -2761 

ANADEX. LTD. Domo House. Guildford Road West f od. Woking. Surrey GU24 9PW. England Tel Chobham (09905) 6333 Telex 858762 ANADEX G 
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APPL! 
,USERS! 

Technicians! Hobbyists! 
Engineers! Repairmen! 

NEW! 
16 CHANNEL 
VARIABLE 
A -D BOARD! 
Now you can digitally 
display, store, analyze 
and print your 
measurements! 
The NEW ADC -16B A -D 
Board can be used for: 

POSITION MEASUREMENTS 

PRESSURE MEASUREMENTS 

PHOTOELECTRIC 
MEASUREMENTS 

TEMPERATURE 
MEASUREMENTS 

A COMPUTERIZED 
VOLT -OHM METER 

YOU GET A COMPLETE 
SOFTWARE PACKAGE 
INCLUDING A TEST KIT, 
CALIBRATION METHOD 
AND VARIOUS 
APPLICATIONS! Only 17995 

This is a Variable Gain 
Board that allows 
increased measurements 
from 5 volts up to 100 
volts. 

CTA COMPUTER 
TECHNOLOGY 
ASSOCIATES 

ORDER TODAY! Credit Card 
Users Call TOLL FREE! 
800 -854 -2003 ext. 815 
In California Call 
1- 800 -522 -1500 ext. 815 

Computer Technology Associates 
5812 Cromo Drive, Suite 102, El Paso, 
Texas 79912 

Please rush me_ NEW ADC -16B A -D 
Boards at the Introductory price of 17995 
each. 

Check Enclosed 

Visa 

Card No. 

MasterCard 
C Diners Club 

Exp. Date 

Name_ 

Address 

City State__Zip 
Texas residents add 5% sales tax. 
Please allow 4-6 weeks for delivery . 
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minimize unwanted noise and 
pickup. It is often the optimal solu- 
tion to most problems. There are two 
basic objectives in designing proper 
grounding systems. The first is to 
minimize the noise voltage generated 
by currents from two or more circuits 
flowing through a common ground 

impedance; the second is to avoid 
creating ground loops which are 
susceptible to magnetic fields and dif- 
ferences in ground potential. This 
ground is the reference point for all 
voltages in the system. 

Signal grounds are generally 
classified as either single -point or 

CAUL ION: UNDER NO CIRCUMSTANCES Is Nils 
CASE to DC OPENED TITIS POWER SUPPLY IS NOI 
USLRSEIIVICEAOLE AND WERE ARE DANGEROUS ill VOLTAGES INSIDE 111E POWER SUPPLY CASE 
IN 111E EVENT OF DIFFICULTY. NOTIFY APPLE 

COMPUTER. INC. OR YOUR DEALER FOR PROMPT 

SERVICE 

POWER SUPPLY SERIAL A2M001- 

- liappke computer tnc 

a 

Photo 4: Switching -type power supplies, which use high -frequency pulse- width- 
modulated waveforms, are a potential source of noise. Most often they are contained in 
shielded enclosures, as in the Apple II, to eliminate possibly interfering radiation. 

Photo 5: The Atari 400 and Atari 800 personal computers are designed to eliminate any 
forms of EMI coupling and to meet the new FCC standards. This requires considerable 
shielding. The high -frequency processor and memory sections of the printed- circuit 
board are segregated from the power supply and I/O (input /output) areas. A heavy - 
gauge aluminum enclosure encircles the high -frequency sections, as shown in this Atari 
800. 
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Sof tCare. 
A New Medical Billing System That is Easy, and Works! 

FILL IN THE BLANKS 
The only system that works like you do. Add, change, 
or delete material right on the form (displayed on the 
video screen). It's really easier than filling in the blank 
because you can go back and type over any mistake 
you make. 

NO BATCHING 
As the information is entered, the system automatic- 
ally detects clerical errors in patient information, pro- 
cedure codes, and procedural data. No waiting days 
or weeks for verification. 

INSTANT ACCESS 
Up to date patient information available anytime. 
Patient files are updated everytime a transaction is 

entered. All you need to check their files is to enter 
the patient's name - no ID number. 

PRIVATE AND THIRD PARTY BILLING 
System keeps track of third party billing and insur- 
ance claims. You can bill the patient on paper while 
they are in the office! Resubmission of a claim is as 

simple as pushing a button. 

TECHNICAL SPECIFICATIONS 
Written in Pascal, the system runs on most any 56K or 64K micro or mini computer. The system is currently operating 
on Dynabyte, Cromemco, Onyx, Vector Graphic, and Digital Equipment Corporation (DEC) computers. Different 
systems provide 500 to 10,000+ patient capacity. 

Contact your Local computer store or 
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multipoint grounds. From a noise - 
reduction point of view, the single - 
point ground is more desirable. Nor- 
mally, with equipment operating at 
frequencies below 1 MHz, a single - 
point system is used. Above 10 MHz, 
a multipoint ground is best, to 
minimize ground impedance. Be- 
tween these bounds, the type of 
grounding depends on the system 
configuration and layout. For per- 
sonal computers, single -point 
grounding is advised. 

The AC power ground is of little 
practical value as a signal ground. It 
is usually connected to signal ground 
as a safety measure only. 

Shielding 
When properly used, shielding is 

an effective means of reducing the 
coupling of noise between conduc- 
tors. Shields consist of a variety of 
conductive materials (usually steel, 
copper, or aluminum), all of which 
serve in some way to reflect, absorb, 
or otherwise channel noise currents 
away from the protected conductor. 
Shields may be placed around com- 
ponents, circuits, complete 
assemblies, cables, or transmission 
lines. 

A parallel -tuned trap 
cannot be used for 

broadband computer - 
generated noise. 

The best way to minimize radiated 
noise and susceptibility on connecting 
wires is to use coaxial cable (coax) or 
shielded twisted -pair cabling between 
peripheral devices and the processor. 
If the coaxial -cable shield is grounded 
at one end, it will protect the central 
conductor from electric -field radia- 
tion. Grounding the shield at both 
ends creates a return current in the 
shield, which generates a field that 
cancels the conductor's electric field 
and any magnetic interference as 
well. 

In twisted -pair shielded wire, 
grounding the shield at one end takes 
care of electric fields, while twisting 
the conductor with the return line 
serves to reduce magnetic suscep- 
tibility. (Twisted -pair shielded wire is 
especially useful on low -level 
signals.) The number of twists per 
foot determines the insensitivity to 

ARTIFICIAL 
INTELLIGENCE 

For Your 
S -100 SYSTEM 

C/PM® 
or 

"SHIVA'"" is a highly -sophisticated VIRTUAL -PERSONALITY" multi -level multi - 
user multi -tasking executive (operating system) for S -100 based systems. It provides 
your microcomputer system immediately with power comparable to that of large - 
frame maxi -computers for a remarkably small price, yet SHIVA' requires 
surprisingly little R.A.M. area, and is conversational!!! SHIVA'S" English -like 
input /output is interactive, dynamic, and may be reconfigured or expanded by the 
user. And SHIVA gives you the freedom to expand indefinitely ... with tremendous 
hardware and software choice: SHIVA" supports hard disks and floppies ... R.A.M. 
addressing beyond 64 kilobytes ... time -sharing ... multi -level user- reconfigurable 
password protection ... and features shell- commands similar to UNIX'* in structure!! 
SHIVA" is compatible with C /PMI "' and C /DOS* for easy implementation and near 
universal software support!!! SHIVA' is available for 8080, 8085, MC6800, 6502, and 
Z8OE -based systems. 
Versions are in development for ZILOG Z8000* 16 -BIT, INTEL 8086* and INTEL 
iApx -432^ 32 -BIT PROCESSORS .. . 

And Omega Research" is dedicated to non -obsolescence and system superiority in 
software choice .... SHIVA" supports BASIC, FORTRAN, COBOL, a MACRO - 
ASSEMBLER, DATA BASE MANAGEMENT, ALGOL -60, PASCAL.... interfaces 
in development for UNIX*, C, LISP, PL /I, APL, and RT -lla. 
And needless to say, SHIVA" is very fast 
SHIVA" .... $350 - -- Available on 8" I.B.M. Soft- Sectored Disks and 5" C /DOS'"I 

(Cromemco) Diskettes. Includes complete Documentation. . . 

M.C. & Visa orders accepted 
"SHIVA"," "VIRTUAL -PERSONALITY' ".' and 'OMEGA RESEARCH' "" are trademark" of OMEGA RESEARCH. 

"RT.I I " is a trademark of DIGITAL EQUIPMENT CORPORATION. 
"UNIX." is a trademark of BELL LABORATORIES 
"CP /M" is a trademark of DIGITAL RESEARCH OF CALIFORNIA 
"C /DOS" is a trademark of CROMEMCO, Inc. 
"7.-80^ " and "Z-8000" are trademarks of ZILOG, OG, Inc. 
"INTEL." is a trademark of INTEL CORPORATION 

No shipments prior to return of signed software 
license agreement. For detailed information on 
"SHIVA"," send $1.00 postage and handling to: 

C 3 
CALIFORNIA RESIDENTS ADD 6% SALES TAX 

OMEGA REMAIN rr 
P.O. Box 479 

Linden, Ca. 95236 
(209) 334 -6666 

9am to 5pm Mon. -Fri. 
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magnetic fields. 
When comparing coaxial cable and 

shielded twisted -pair cable, it is im- 
portant to recognize their differences 
in signal propagation, irrespective of 
their shielding characteristics. Shield- 
ed twisted -pair cable is very useful at 
frequencies below 100 kHz. Above 1 

MHz the signal losses are con- 
siderable. 

Coaxial cable, grounded at one 
end, provides a good degree of pro- 
tection from capacitive pickup and 
can be used at all frequencies from 
DC (direct current) to UHF (ultra- 
high frequencies). However, due to 
the potential for noise currents to 
flow through the shield (which is also 
part of the signal path), coaxial cable 
is better used at higher frequencies 
where such errors are minimized. 
Shielded twisted -pair cable, on the 
other hand, does not exhibit this 
problem and should be used for con- 
ducting low- frequency signals. 

An unshielded twisted pair, unless 
it is balanced, provides very little 
protection from capacitive pickup, 
but can still be good for magnetic - 
field protection. Plain untwisted -pair 
cable, such as the zip cord you might 
purchase from a hardware store, pro- 
vides no electromagnetic -field protec- 
tion and should be avoided if you 
have a noise problem. 

Multiple- conductor cables, in- 
cluding ribbon cables, are also 
available in twisted -pair configura- 
tions. A common cable used in data 
acquisition is a twelve- conductor 
shielded cable that consists of six 
twisted pairs surrounded by a single 
foil or braided shield. This cable is 
very expensive, however, and it is 
best acquired on the surplus market. 

Shielding the connecting cables 
may eliminate only part of the prob- 
lem, especially if you determine that 
the major source of radiation is the 
computer. Most computers are en- 
cased in metal chassis. If these are not 
properly grounded, the benefits of the 
metal as shielding material are lost. 

On the other hand, if the computer 
is encased in plastic, the only solution 
is to coat the inside (or the outside) of 
the case with a conductive substance 
and connect it to signal ground. 
Aluminum foil, for example, could be 
used, but I suggest that you try all the 
other suppression measures before at- 
tempting this. 

Encasing the entire computer in a 
conductive enclosure is not un- 
thinkable. In fact, newer small corn - 
puters such as the Atari 800 and 
Hewlett- Packard HP -85 are built ex- 
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When It Comes 
To Add -on Memory... 

LOBO 
Has It All. 

LOBO DRIVES manufactures a full line of S -100 
computer compatible disk drives. All drives are 

software compatible with most S -100 disk operating 
systems and applications software programs. Only 
LOBO DRIVES offers you the variety and choice of 
floppy and fixed disk drives. Choose from 51/4 and 

8 -inch floppies, 51/4 and 8 -inch Winchester technology 
fixed disk drives, and several Floppy /Fixed disk 
combinations. Each LOBO DRIVES system is 

thoroughly tested and burned -in and has the famous 
LOBO DRIVES One Year, 100% Parts /Labor 

Warranty. 

MODEL 400 51 /aINCH FLOPPY 
DISK MEMORY SYSTEM 

A high -speed (298) Msec Access), high - 
reliability (8000 hrs MTBF), low -cost floppy 
disk memory system. It is available in both 
soft and hard sector formats, and a choice 
of single or double density configurations. 

Up to 220 KBytes Capacity 
Single /Double Density 
Soft Sector Format 
Complete Software Compatibility 

MODEL 1850 DUAL 
FLOPPY /FIXED DISK MEMORY 

SYSTEM 

No more worries about back -up. LOBO 
DRIVES has combined the latest state -of- 
the -art Winchester technology with the pro- 
ven reliability and dependability of its Model 
850 8 -inch floppy disk drive to bring you the 
ultimate in memory expansion for your 
S -100 computer. The Model 1850 is the 
ideal memory system for small business 
and word processing applications. 

MODEL 950 DUAL 
FLOPPY /FIXED DISK MEMORY 

SYSTEM 

All the advantages of Winchester 
technology fixed disk memory: large 
capacity (6.38 MBytes), high speed (170 
Msec avg. access time), and extended 
reliability, combined with the convenience 
of a built -in floppy disk back -up in one 
cabinet. Only LOBO can bring you the 
storage capacity of 16 mini -floppies at a 

fraction of the price. 

MODEL 800/850 DUAL FLOPPY 
DISK DRIVE MEMORY SYSTEM 

5 or 10 MByte Fixed Disk Capacity 
1.6 MByte Floppy Disk Capacity 
Software Compatibility 
Sealed Environment 
Winchester Reliability 
70 Msec Average Access Time 

The Storage Capacity of 16 Mini - 
Floppies 
Built -in Back -up 
170 Msec Access (Avg) 
Software Compatibility LOBO DRIVES offers you a choice of 

single- sided, single or double density 
(Model 800) or double- sided, single or 
double density (Model 850) dual 8 -inch 
memory subsystems. Each system comes 
complete with chassis and power supply, 
cables, controller and interface. 

Compatible with Most S -100 DOS 
Systems 
Up to 3.2 MByte Capacity 

See your nearest dealer, call, or write for the complete LOBO DRIVES story... 
find out just how competitively priced a quality drive can be. 

L i Q 

drives 
INTERNATIONAL 

935 Camino Del Sur 
Goleta, California 93017 
(805) 685-4546 
Telex: 658 482 
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PERSONAL 
COMPUTER 
, SYSTEMS 
apple computer 

APPLE II, 16K, List $1195 $ 989 
32K, List $1395 $1169 
48K 1259 

ATARI` 400TM, List $630 

OUR PRICE ONLY $499 
820 PRINTER, List $599.95 $499 
810 DISK DRIVE, List $699.95 $589 

HP-85 
List $3250 

Extended BASIC Language 
Advance Graphics 
CRT Built -In Display 
Magnetic Tape Cartridge for Storage 

CALCULATORS BY 

h 
P PACKAHEW FiD 

LETT 

HP-41C Calculator, "A System" .. $244.95 
HP -32E Scientific w /Statistics ... $ 53.95 
HP -33C Scientific Programmable ... 99.95 
HP -34C Advanced Scientific 
Programmable 123.95 

HP -37E Business Calculator 58.95 
HP -67 Handheld Fully Advanced 
Programmable Scientific for 
Business Er Engineering .. ...... 298.95 

HP -97 Desktop w /Built -in Printer .. 579.95 

COMMODORE PET Call for Prices 

Prices do not include shipping by UPS. All 
prices and offers are subject to change without 
notice. 

arsenal 
omputar 

ystams 

609 Butternut Street 
Syracuse, N.Y. 13208 

(315) 478 -6800 
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actly that way. It is very effective in 
both containing the computer's elec- 
tromagnetic fields and protecting the 
computer circuitry from external 
noise. When an EMI field impinges on 
a shield, some of its energy is 
reflected at the first surface, some is 
absorbed by the shield material, some 
is reflected by the second surface, and 
some passes through. In general the 

following is true of enclosure -type 
shielding: 

Magnetic fields are harder to shield 
against than electric fields. Magnetic 
material should be used to shield 
against low- frequency magnetic 
fields. 
At high frequencies, a good conduc- 
tor suitably shields against both elec- 

Summary of Noise -Reduction Techniques 

Suppressing noise at the source: 

1. Enclose noisy sources in a 
shielded enclosure. 
2. Filter all leads leaving a noisy 
environment. 
3. Shield and twist noisy leads. 
4. Ground both ends of coaxial - 
cable shields to suppress radiated 
interference. 
5. Limit pulse -rise times where 
possible. 

Eliminating noise coupling: 

1. Twist and shield signal leads. 
2. Ground shielded leads used to 
protect low -level signals at one end 
only. 
3. Avoid ground leads in common 
between high -level and low -level 
equipment. 

4. Keep ground leads as short as 
possible. 
5. Separate noisy and quiet leads. 
6. Use a single -point grounding 
system. 
7. Avoid ground loops. 
8. Keep sensitive -signal leads as 
short as possible. 

Reducing noise at the receiver: 

1. Use frequency- selective filters 
where applicable. 
2. Use shielded enclosures for sen- 
sitive circuitry. 
3. Provide proper power- supply 
filtering. 
4. Separate signal and hardware 
grounds. 
5. Use shielded cables to protect 
low -level signals. 

Photo 6: The underside of an Atari 800. Metal plates enclose the processor and 
memory. The green printed- circuit board on the lower left contains the keyboard cir- 
cuit. Since it runs at low frequencies, it does not require a shielded enclosure. 
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NOW CLEANING YOUR OWN 
DISKUTE HEADS COULD SAVE 

YOU A540 SERVICE CALL. 
AND A IAT MORE. 

The recording heads on your 
diskette drives may be dirty - 
and that can cause you a lot of 
grief. There's the serviceman 
you have to call when the 
machine doesn't perform. (You 
know how much service calls 
cost these days!) There's 
machine down -time. Idle data 
entry clerks. All the other delays 
a cranky machine can cause. 

And that service call might 
not even be necessary. 

3M solves the problem 
in seconds -and leaves 

your heads 
"Computer Room Clean': 
The Scotch" head -cleaning 

diskette kit lets you clean the 
read -write heads on your 
8" or 51/4" diskette drives. In just 
30 seconds, without any 
disassembly, mess or bother, 
the heads can be completely 
cleansed of dirt, dust, magnetic 
oxides -all the things that can 
get into your machines every 
day. And foul them up. 

Just saturate the special 
white cleaning pad in its jacket 
with the cleaning solution. Then 
insert the jacket into the disk- 
ette drive and turn it on. Your 
machine does the rest. The 

heads are microscopically cleaned 
without wear, without abrasion. 

This 3M head -cleaning 
diskette kit has been evaluated 
and approved by major diskette 
drive manufacturers. It's the 
best possible way to clean your 
heads without service calls or 
machine teardowns. 

At only $1 per cleaning - 
it's the best insurance you 

can get. 
This fast -cleaning new Scotch 

kit comes with everything 
you need (including special 
fluid, applicator tip, cleaning 
diskettes) to handle up to 
30 cleanings. That's only about 
a dollar a cleaning. 

With the Scotch head- clean- 
ing diskette kit, you could save 
yourself a lot more than just a 
service call. So try this remark- 
able kit today. For the name of 

A Scotch cleaning diskette shown 
before use, and after 15 cleanings 
of recording heads. 

the dealer nearest you, call toll 
free: 800 -328 -1300. 
(In Minnesota, call collect: 
612 - 736 -9625.) Ask for the 
Data Recording Products 
Division. 
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OPTIMIZED SYSTEMS 
SOFTWARE 

PRESENTS 

CONTROL PROGRAM /APPLE 
the DOS you have been waiting for 

OSS CP /A is an all new, disk -based 
operating system which provides 
commands and utilities similar to 
CP /M'. CP /A has byte and block I /O, a 

simple assembly language interface, 
and direct access via Note and Point. 
And it's easy to add your own corn - 
mands or device handlers. CP /A is 
expandable, flexible, consistent, 
easy -to -use and available now with 
compatible program products: 

BASIC - Some of the features of OSS 
BASIC are syntax checking on program 
entry, true decimal arithmetic (great for 
money applications), 32K byte string sizes, 
flexible I /O, long variable names (up to 255 
significant characters), and the ability to get 
and put single bytes. 

BUSINESS BASIC WITH PRINT USING - 
This is virtually the only basic available on 
the Apple that has PRINT USING. It also 
has record I/O statements and all the 
features of our standard BASIC. 

EDITOR /ASSEMBLER /DEBUG - OSS 
EASMD is a total machine language de- 
velopment package. The editor provides 
functions like FIND, REPLACE, etc. The 
assembler uses standard 6502 mnemon- 
ics, can include multiple files in one assem- 
bly. and can place the object code in 
memory or to a disk file. 

Prices of CP /A with: 

BASIC $ 69.95 
Business BASIC 84.95 
EASMD 69.95 
BASIC + EASMD 109.95 
Business BASIC + EASMD 124.95 

Requires 48K RAM and DISK 

Add $3.50 for shipping and handling in continental USA. 
California residents add 6%. VISA /Master Charge wel- 
come. Personal checks require two weeks to clear. 

SEE YOUR DEALER or ORDER TODAY 

OPTIMIZED SYSTEMS SOFTWARE 
Is a product of 

Shepardson Microsystems, Inc. 
20395 Pacifica Dr., Suite 1088 

Cupertino, CA 95014 
(408) 257-9900 

CP /M is a registered trademark of Digital Research 
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tric and magnetic fields. 
Shielding effectiveness is increased 

with thicker shielding material. 
In practice, actual shielding effec- 

tiveness obtained is determined by 
the leakage through seams and joints, 
not by the shielding effectiveness of 
the material. 

Filtering 
Grounding and shielding were 

prescribed to eliminate noise at the 
source. The final measure, filtering, is 
applicable either at the source or at 
the receiver. Filtering is generally the 
easiest form of noise abatement. It is 
primarily used to reduce noise con- 

Photo 7: The Atari computers allow the user to plug in special game and business pro- 
gram cartridges. These ROM packs (read -only- memory modules), which are connected 
directly to the processor bus, must also be kept within the shield when the computer is 
running. This is accomplished using a special molded, 3/e -inch (9.5 mm) -thick socket that 
is electrically part of the shield. A plate of aluminum with conductive gasket material 
around the edges is attached to the cover. When the cover is closed, the memory is com- 
pletely shielded and virtually no electrical noise is emitted. 

Photo 8: To reduce any high -frequency harmonics that might radiate from the video - 
monitor cable, a toroidal ferrite core may be wrapped in the line. 
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THE World lass Multiprocessor 

From Guangzhou. China to Norwich. England. From Banphai. 
Thailand to Pasadena, California. A proven record of performance 
and reliability in installations throughout the World makes the 
DISCOVERY MULTIPROCESSOR the international choice in 
multiuser microcomputer systems. 

WORLD CLASS SOFTWARE 

Our Distributed Processing Oper- 
ating System, dpos /2' ", resides in 
the Service Processor, establishing a 

CP /Mt environment for each user 
and managing access to the shared 
system resources. Multiuser facilities 
are provided for print spooling, for 
interprocessor communication and 
for private, public and shared- update 
files. Several processors can be em- 
ployed concurrently by a single user 
via the enhanced batch submit facil- 
ities. And with DISCOVERY all 
CP /M compatible programs will 
execute without modification, thus 
protecting your software investment. 

WORLD CLASS HARDWARE 

The ACE 64K Distributed Process- 
ing single board Computer, the 
dpc- 180 ' gives the DISCOVERY 
MULTIPROCESSOR its unique 
architecture. One DPC is dedicated 
to each user providing exclusive use 
of the onboard Z -80, 64K ram and 
serial I/0. Shared storage is pro- 
vided by an expanded DPC used as 

the Service Processor. Additional 
users can be added at any time by 
simply inserting additional DPC's 
into the standard S-100 bus - up to 
16 in a single chassis! 

t CP /M is a registered TM of Digital Research. Inc. 

Whatever your requirements, Whatever your language. No matter 
how you say it - DISCOVERY is THE World Class Multiprocessor. 

The ACE DISCOVERY MULTIPROCESSOR dedi- 
cates a complete. 64K Z -80 Distributed Processing single 
board Computer. the dpc-18O' to each user. An 
expanded DPC coordinates all of the system activities. 

Multiuser mainframes with 192K ram start at 

under $6000. The 64K dpc -180" is priced at 
$1395. Immediate delivery. A complete line of 
standard peripherals including a 26M byte hard 
disk subsystem can be supplied on request. 
Dealer and OEM inquiries are invited. 

Action , omputer ` nterprise, Inc. 
55 West Del Mar Boulevard, Pasadena, California 91105 USA Cable ACEPAS Pasadena (213) 793 -2440 
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Figure 6: Within the computer and be- 
tween peripherals, signals are digital. (6a) 
Such signals are square waves with very 
fast rise times, composed of the fun- 
damental frequency, w, and all the odd 
harmonics of the fundamental frequency. 
In a computer with a clock frequency of 8 
MHz, there will be radiated noise at 8 
MHz, 24 MHz, 40 MHz, etc. (6b) The 
amplitude becomes less at each higher 
harmonic. 

V 
i- sin 3wt + b sin 5wt + sn 7mí + ... . 

3w 

AC LINE 

METAL CASE r - - - - -n 

-------------- J 
Figure 7: A simple low -pass line filter with homemade inductors. 

duction into or out of the AC power 
lines. 

A circuit used as a power -line filter 
is a low -pass filter ideally designed to 
supress all frequencies above 60 Hz. 
Such filters are commercially 
available from many sources but are 
also easy to construct. 

If you prefer to build a simple line 
filter, figure 7 shows the schematic 
diagram of a typical circuit. This cir- 
cuit is applicable for use in instances 
of minor television interference. It 
should clear up most line -coupled 
noise problems. 

As a practical matter, simple line 
filters are less than ideal. Typical 
commercial single- section line filters 
use toroidal inductors and provide 
about 55 dB of attenuation at 3 to 5 
MHz. Attenuation can be typically 
increased to 70 dB by adding a second 
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LC (inductance /capacitance) section. 
A line filter should be used on the 
computer and any susceptible 
receivers. 

If your TV reception is still garbled 
or nonexistent after you install a line 
filter, then your set is picking up 
radiated noise through the antenna 
input. Generally, you will find the 
VHF (very- high- frequency) channels 
to be affected much more than the 
UHF channels. This is because most 
of the noise energy generated by the 
computer is at frequencies below 100 
MHz (VHF channels 2 thru 6 are be- 
tween 54 and 88 MHz). At frequencies 
above 470 MHz, where channel 14 
starts, there isn't much energy in the 
noise spectrum. 

The process of eliminating 
radiated -noise pickup starts with 
replacing the 300 -ohm twin -lead cable 

0-18.5mm-+ 

4-3/4 In. 
1/2 in., 12.7 mm 

10 TURNS 
NUMBER 16 WIRE 
FOR L 

from the antenna to the television 
receiver with 75 -ohm coaxial cable. If 
the problem persists after you do this, 
then additional filtering is in order. If 
the noise is determined to be a single 
frequency, such as that emitted from 
a Citizens' Band radio transmitter 
next door, then a parallel -tuned trap 
that singles out this one frequency 
should be used. Figure 8 shows such a 
filter circuit. 

Computer -generated noise is 
broadband rather than narrow -band. 
A parallel -tuned trap cannot be used, 
and a different filtering technique 
must be employed. A high -pass filter 
on the set's antenna input may be 
needed. The system clock frequency 
of most computers is between 1 MHz 
and 8 MHz. Harmonics will, of 
course, reach much higher frequen- 
cies. The harmonic amplitude 
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Whatever 
happened to 
eenie, meenie, 
miney, mo? 

This may put 
the Godfather 
out of business. 

/ could be 
another 
Solomon... 

...a perfect 
gift for that 
urban cowgirl.' 

If only 
my heart 
would stop 
racing... 

It must use 
Bayesian, 
weighted factor 
analysis, and... 

Brilliant! 
Like a window 
into the future. 

Maybe this'll 
help me choose 
a career... 

Would! 
rather have 
Winston's millions 
or Billy Joe's 
love? 

I could 
use it to 
select my staff Hmmmm... 

could be 
my ticket 
to the Boardroom. 

Can't any 
of these people 
afford $29.95? 

Should I 
buy stock 
or commodities 
in this economy? 

M 

When DecisionMaster speaks everybody listens. 
Let's face it. We all have to make decisions. Decisions that can change our lives. Decisions that can 
make us happy or unhappy. Decisions that could win us fame or fortune. Now. DecisionMaster 
can help you make the best decisions of your life. 

Use Bayesian theory to peer into the future...even if you've never heard of the Bayes' Rule. 
Do a complete weighted factor analysis...without knowing what one is. Use discounted 
cash flow to compare investment alternatives without txnhering with present value 
tables. These and other sophisticated theories that were once the exclusive domain of 
professors and top business executives are/milt into DecisionMaster's algorithms... 
so you can use them at the touch of a key! 

DecisionMaster is easy to use. lt features: 
A fully documented manual developed by an authority in the field. 
A unique program-controlled cross reference system. 
A powerful formatted-screen data entry system. 
You'll use DecisionMaster in hundreds of routine decisions. 

as well as more important ones such as Buying a house 
Changing johs Selecting investment Evaluating insur- 

ance policies. Expanding product lines Leasing vs. 
purchasing. 

If you buy only one computer program this year, 
make it DecisionMaster. And when it speaks. 
listen. 
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300 R 
ANTENNA 
TERMINALS 
ON TV SET 

Figure 8: A parallel -tuned trap filter for use on FM -radio or television sets. Each LC 
combination is set for resonance at the frequency that is causing the interference. Trap 
filters are suitable only for eliminating narrow -band interference such as that from 
Citizens' Band radio transmitters. 

Here, the center frequency trapped by the filter can be calculated from the equation 
fo= 159.2/ LC , where fo is the resonant frequency in Hertz, L is the inductance in 
microhenrys, and C is the capacitance in microfarads. 

30011 
ANTENNA 

300 R 
ANTENNA 
TERMINALS 

Figure 9a: A high -pass filter for use with 300 -ohm antenna cable. A high -pass filter can 
be used on television- receiving sets and FM -radio receivers to reduce or eliminate noise 
at frequencies under 50 MHz, such as that produced by personal computers. These 
filters pass frequencies above 54 MHz (where the VHF -TV broadcast band lies) and at- 
tenuate any lower frequencies where noise may reside. 

In this design, the inductors L, and L2 are made from eight turns of 18 -gauge wire in a 
coil 19 mm (% inch) in diameter, 25.4 mm (1 inch) long. 

7511 
ANTENNA 

27pF L3 

229F 

)I 
L4 7511 

ANTENNA 
TERMINALS 
ON TV SET 

Figure 9b: A high -pass filter for use with 75 -ohm coaxial antenna cable. In this design, 
inductors L, and L, are made from four turns of 14 -gauge wire in a coil 6.35 mm (1A 

inch) in diameter and 12.7 mm (I/2 inch) long, tapped one -half turn from the end. Induc- 
tors L, and L6 are made from ten turns of 22 -gauge wire in a coil 6.35 mm (1 /. inch) in 
diameter, with the turns spaced at 3.175 per cm (8 per inch). 
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diminishes with each successive fre- 
quency multiplication. 

If we can presume that practically 
all of the radiated noise is below 54 
MHz where channel 2 starts, then we 
can construct a filter that passes only 
the frequencies above 54 MHz. The 
filter should actually be set for a cut- 
off frequency of 45 MHz to reduce at- 
tenuation at the desired frequencies 
above 54 MHz. In combination with 
coaxial cable, the high -pass filter 
usually remedies 80% of all in- 
terference problems. Figure 9 shows 
the schematic diagram of a typical 
high -pass filter. 

The use of a coaxial cable, a line 
filter, and an antenna filter should get 
you out of the digital doghouse. 

In Conclusion 
EMI is but one of the many prob- 

lems confronting computer users. I 
have only touched on a few of the 
basics in this short article, with my 
concern obviously centered on the ef- 
fect the computer has on other equip- 
ment. I hope that I have provided you 
with some solutions. 

The effect the environment has on 
the computer is an entirely different 
matter. You have probably noticed 
that I have tactfully avoided discuss- 
ing things like voltage spikes, line 
fluctuations, frequency variations, 
and line interruptions. While often in- 
cluded in the consideration of EMI, 
problems of power -line performance 
is an entirely different subject, requir- 
ing different solutions. 

Noise filtering may improve your 
relations with your neighbor, and 
reduce the susceptibility of your 
equipment to transients, but it will do 
nothing to save you from the power 
company. It remains for me to cover 
this latter problem in a separate 
discussion. 

Next Month: 
Milton -Bradley's Big Trak is a 

clever toy. Wireless remote control 
makes it even more clever. 

Editor's Note: Steve often refers to 
previous Circuit Cellar articles as 
reference material for the articles he 
presents each month. These articles are 
available in reprint books from BYTE 
Books, 70 Main St, Peterborough NH 
03458. Ciarcia's Circuit Cellar covers ar- 
ticles appearing in BYTE from September 
1977 thru November 1978. Ciarcia's Cir- 
cuit Cellar, Volume II presents articles 
from December 1978 thru June 1980. 

Circle 204 on Inquiry card. 



Two Great New TRS.80 Computers. 
Radio Shack - Setting New Standards 

For Price and Performance! 

16K TRS -80 Model III. The new standard in 
personal computers - packed with the advanced fea- 
tures you want, yet priced unbelievably low! The 
Model III's handsome one -piece cabinet includes a high 
resolution 12 -inch monitor that displays 16 lines of 64 
upper/lower case characters, and graphics. It also includes 
a 65 -key typewriter -style keyboard with data pad. There is 
room inside for two optional double - density disk drives - 
and you can add two more external drives for a total of 
approximately 670K bytes of on -line storage. Model III 
comes with a two -speed cassette interface, so most of our 
huge library of Model I, Level II software can be used. And 
the new 1500 -baud mode gives you really fast cassette I/O. 
The very powerful Model III BASIC language, contained in 
14K of ROM, features automatic line numbering, tracing, 
PEEK and POKE, machine language programming, key- 
board- controlled screen print, I/O device routing, repeating 
keys, special characters and lots more. Other Model III fea- 
tures include a built -in real time clock, cassette jack and 
Model III bus, plus a built -in printer interface for direct con- 
nection with Radio Shack printers. With the built -in RS -232 
firmware and the optional intemal RS -232 board, commu- 
nications is a snap! Model III is expandable to 48K RAM at 
any time, and is also available with 4K RAM and Level I 

BASIC (for only $699 *). A full -blown 32K, 2 disk system 
with RS -232 is yours for only $2495* This is the break- 
through you've been waiting for. Come in and try Model III 
today. 16K TRS -80 Model III Only $999$ 

13 -Inch 
Color TV Receiver 

Available Separately. 
Only $399$ 

16K TRS -80 Color Computer. Vivid 8 -color graph- 
ics, sound, the high performance 6809E microprocessor 
and more - at a very affordable low price! This amazingly 
portable new micro attaches in seconds to any TV set. Use 
it at work, at school or at home. Its Extended Color BASIC 
language provides unique commands for graphics manip- 
ulations, easy machine language programming, complex 
musical sounds (with more than one note!), PEEK and 
POKE, specific error messages and much more. A built -in 
RS -232 serial interface lets you attach a modem for corn- 
munications or a serial printer. Of course, you can save your 
programs on cassette (at a fast 1500 baud) -or just pop in 
one of our instant -loading ROM Program -Paks for a wide 
variety of fast -paced games and valuable personal applica- 
tions. Like all TRS -80s, it's easy to expand - add a printer 
now, disk drives are on the way. An optional pair of joysticks 
brings extra maneuverability and real excitement to com- 
puter games. The TRS -80 Color Computer is also available 
with 4K RAM and Color BASIC (at just $399 *). This is the 
multipurpose computer you've been waiting for. Try it today 
at your nearest Radio Shack store, Authorized Dealer or 
Computer Center. 16K TRS -80 Color Computer with 
Extended Color BASIC Only $599* 

ftaduo lhaek 
The biggest name in little computers 

A DIVISION OF TANDY CORPORATION 

*Retail prices may vary at individual stores and dealers. Ask for our FREE 1981 TRS-80 Computer Catalog or Write Dept. 79, 1300 One Tandy Center, Fort Worth. Texas 76102 



Simultaneous 
Graphic /Text Display 
The 8600 offers outstanding 
control and formatting of both 
graphics and text. Completely 
under user control, the multiple 
memory planes permit simul- 
taneous display and indepen- 
dent manipulation of text and 
graphics to achieve special 
effects such as overlays, scroll- 
ing and zoning. This capa- 
bility, in conjunction with 
Terak's unique flexible charac- 
ter generation, enables the 
8600 to present visual displays 
that are unequalled by any 
other system of its class. 

Broad Spectrum 
of Color Selection 
The number of color maps 
and the colors in each map is 
completely under software 
control. With a 6 -plane mem- 
ory (640 x 480 x 6), up to 64 
colors can be displayed on the 
screen simultaneously. With 
a 3 -plane memory (320 x 240 x 
3), up to 8 simultaneous colors 
can be displayed from any 
one of eight color maps. The 
output of the color map pro- 
duces eight levels each for red, 
blue and green. The result 
is the selection of 512 possible 

Ilevels of intensity, saturation 
and hue. Switching from map 
to map is under software 
control. 
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Zoning 
The 8600 monitor screen can 
be divided into a maximum of 
four variable size zones. In a 
typical application, the upper 
three zones can display graph- 
ics while the lower zone dis- 
plays text. The text can be 
scrolled or slow scrolled while 
the graphics are changing to 
coincide with the text changes. 

dFEW 
of THE FEATURES 
THAT GIME Laic 

THE EDGE IM 
PRICE/PERFORMCE 

While some of the features of 
Terak's new 8600 can be found in 
other computer graphic systems, 
no other system in the $5K -$20K 
price class (and even those costing 
thousands more) provides a com- 
parable combination of features 
and benefits. Features such as 

Low Entry Cost The basic 
8600 color system is priced at about 
$15,000. It can be upgraded to 
higher resolution and a greater 
number of colors, but even fully 
expanded it still comes in at less 
than $19,000. 

Or, you can start with a black 
and white system for less than 
$8,500 and upgrade to color at any 
time by the addition of a color 
processor and monitor. 



DYNAMIC 
FEATURES 

The 8600 also offers several 
dynamic features that are 
impossible to illustrate and 
must be seen to fully appreciate. 

1 

MEIN 
Smooth or Line Scrolling 

AO The speed of the vertical, 
bi- directional scrolling is under 
operator control. It can be 
slowed down for text editing 
or speeded up for search. And, 
unlike most terminals that 
jump a line at a time, the 8600 
moves in increments of one 
scan line. The result is a smooth 
moving text that is easy to read. 

External Video Synch 
The 8600 can be synchronized 
to receive externally generated 
RGB signals or transmit 8600 

' signals to external video moni- 
. tors. This lets you combine 
' and /or overlay internally and 

externally generated characters 
and graphics onto a single 
screen if mixing hardware is 
incorporated in the system. 

J 

Dual Processors For Speed and 
Flexibility The two 16 -bit proces- 
sors (each with its own memory) 
are assigned those tasks which they 
can accomplish most efficiently and 
with the fastest throughput.The 
result is more available user space 
in memory, faster processing and 
increased flexibility of operation. 

DEC Based Hardware and 
Software The DEC based hard- 
ware and software includes the 
LSI -ll main processor, RT -ll oper- 
ating system and Q bus compati- 
bility. As a result, the 8600 will 
support a variety of software and 
easily integrates peripheral devices. 

USCD Pascal, Too The 8600 
also supports the easy to use USCD 
Pascal operating system for pro- 

gram development, text editing, 
word processing and interactive 
applications. 

Siggraph Core Standards, 2D1 
Level Graphic support is pro- 
vided for USCD Pascal and RT -ll 
for Fortran, Basic and Pascal. 

The Other Reasons? Add such 
things as graphics display list 
processing, a high resolution quad- 
rant, four modes of display blank- 
ing, emulation, remote on -line 
diagnostics, etc. The list goes on 
and on. But to fully appreciate 
the system you should see one in 
action. We'll be happy to set up 
an appointment. Just contact us. 

eralc 
CORPORATION 
14151 North 76th Street 
Scottsdale, Arizona 85260 
(602) 998-4800 

Circle 39 on Inquiry card. 
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Flexible 
Character Generation 
Unlike the rigid cell sizes o 
many graphic display syste 
the 8600 character generati 
is under software control. 
Characters can be program 
to any size or shape including 
the creation and display of 
foreign languages such as - 

Arabic, Hebrew, Russian, 
mathematical symbols, primi- 
tives, specially configured 
letters, characters or symbols 
and a host of others. 

Fill Algorithms 
Terak's fill algorithms are fast 
and allows you to fill the inside And 
of simple or complex geometric 
figures without calculating points. 
This not only helps define charts, 
graphs, etc., but greatly enhances 
the appearance of presentation 
material. 



The NEC PC -8001: A New 
Japanese Personal Computer 

One of the products attracting a lot 
of attention at the 1980 NCC (Na- 
tional Computer Conference) in Ana- 
heim, California was the PC -8001 
personal computer produced by NEC 
(Nippon Electric Company). Because 
this well -made little machine has been 
selling briskly in Japan, NEC was try- 
ing to gauge consumer reactions to 
the PC -8001 that would aid them in 
deciding whether or not to sell it in 
the US. 

This article is based on our evalua- 
tion of a PC -8001 that some col- 
leagues purchased in Japan. When we 
first received it, we were bewildered 
because all the instructions and docu- 
mentation were in Japanese (with 
only the BASIC commands in 
English). After several months of 
poking, playing, and progamming, 
some syllable -by- syllable translitera- 
tions of the katakana (a Japanese 
syllabary) instruction manual, and a 
few puzzled visits to Hiro, a Japanese - 
American co- worker, we believe that 
we have a good understanding of the 
PC- 8001's most important features, 
its strong points, and its limitations. 

Photo 1 shows the basic com- 
ponents of the computer. It consists 
of two units: a keyboard (including 
both the processor and memory) and 
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The processor Is an 
NEC version of the Z8O 

running at 4 MHz. 

a color monitor, and it features a 24 
K -byte version of Microsoft BASIC in 
ROM (read -only memory). The dol- 
lar equivalent prices of the keyboard 
unit and monitor are $700 and $910, 
respectively. [These prices, however, 
may be only distantly related to the 
final price of the American version of 
this microcomputer....GWJ 

Keyboard 
The eighty -two -key keyboard has a 

high -quality standard English alpha- 
bet keyboard, five user -definable 
function keys, and a separate numeric 
keypad. In the normal mode, the user 
can enter uppercase and lowercase 
Roman characters; if he presses a 
locking shift key, he can enter char- 
acters in the Japanese katakana sylla- 
bary as well. Pressing a letter key and 
the nonlocking "graph" key causes 
one of a set of graphic characters to 
be displayed; this set includes bars, 
arcs, crosses, hearts, spades, clubs, 
and diamonds. (Although the kata- 

kana character set may appear useless 
to most American users, the char- 
acters are visually interesting and 
nicely augment the set of graphics 
characters.) All the characters avail- 
able are shown in photo 2. There is 
also a reset button on the back of the 
console, so it can't be hit accidentally. 

Inside the keyboard unit, the most 
noticeable feature is the switching 
power supply, which is mounted in a 
long, thin metal cage (approximately 
38 by 6.35 by 3.175 cm [15 by 21/2 by 
11/2 inches]) extending along the en- 
tire rear of the keyboard enclosure. 
(See photo 3.) The elongated shape 
allows the entire power supply to be 
suspended over the printed- circuit 
board under the only portion of the 
cabinet that can be vented. During 
operation, however, the power 
supply remains cool. 

The 22.9 by 38.1 cm (9 by 15 inch) 
printed- circuit board has three 
layers, but the center layer does not 
appear to be nearly as extensive as the 
other two layers. There are at least 
sixteen test -point posts staked into 
the board. 

Most of the integrated circuits are 
mounted directly on the board, but 
the circuits that are either expensive 
or might have to be replaced (the 



memory, central processor, DMA 
[direct -memory access] controller, 
USART [universal synchronous/ 
asynchronous receiver -transmitter], 
video display device, and font mem- 
ory) are all in sockets. The board is 
easy to remove because all connec- 
tions to it- power, keyboard, beep- 
er -are made with plugs and sockets; 
there are no external connections or 
even jumpers soldered to the board. 

The processor is an NEC version of 
the Z80 running at 4 MHz. The 
BASIC ROM occupies the 24 K bytes 
of memory from hexadecimal 0000 to 
5FFF, and hexadecimal locations 6000 
to 7FFF are available for an expansion 
ROM. Standard programmable mem- 
ory extends from hexadecimal loca- 
tions C000 to FFFF, with locations 
8000 to BFFFF available for expan- 
sion. The board has empty sockets 
available for both expansion ROM 
and programmable memory. A time - 
of -day clock is included on the board 
(see figure 1). 

The video controller is a custom 
NEC integrated circuit. There are two 
separate video output connectors on 
the back of the keyboard unit. A 
5 -pin DIN (Deutsche Industrie Norm) 
connector provides a baseband video 
signal for a black and white monitor 
and a similar 8 -pin connector pro- 
vides red -green -blue signals for a col- 
or monitor. With a black and white 
display, colors appear as different 
shades of gray. 

In addition to a video -out signal 
and ground, the 5 -pin connector pro- 
vides VDD (+ 12 V) and horizontal 
and vertical sync signals. The 8 -pin 
connector provides VDD, ground, 
color -clock signal, horizontal and 
vertical sync signals, and red, green, 
and blue signals. Although the color 
monitor has an audio amplifier and 
speaker, the processor does not use 
them. The only sound made by the 
PC -8001 is provided by a 2 -inch 
speaker mounted on the power sup- 
ply. The user can only control the 
duty cycle of a fixed -frequency 
beeper. 

Another DIN connector and an 
adapter cable provide an interface to 
any standard cassette recorder for 
program loading and storage. The en- 
coding scheme is 600 bps (bits per sec- 
ond) FSK (frequency shift keyed) 
Kansas City format (which uses 1200 
and 2400 Hz frequencies). This en- 
coding scheme is very robust -unlike 
many computers, almost any volume 
setting on the tape recorder is okay. 

A relay inside the console controls the 
tape recorder motor (or any other 
motor for that matter -a MOTOR 
command in BASIC allows a user to 
toggle this relay). 

A 16 -pin socket on the printed - 
circuit board serves as an RS -232C 

connector, while cutouts at the back 
of the cabinet give access to a pair of 
edge connectors on the board. One is 
for a printer and one is a DMA chan- 
nel. An expansion unit is available to 
interface the DMA channel to up to 
four disk drives, two RS -232C serial 

Photo 1: The NEC PC -8001 personal computer system. Shown here is the basic system: 
high -resolution color monitor, keyboard unit, and documentation (reference manual, 
BASIC manual, and BASIC reference card). 
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Photo 2: A display illustrating the colors and the character set on the PC -8001. In addi- 
tion to complete ASCII, there are various graphics characters, control characters, and 
katakana characters. 
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Printers 

ANNADEX. 

CompuMart 
let's you pute 

on trial 132 col. printer. High Quality at a 

super price. Dol matrix, serial parallel 
8 current loop standard 180 c. p.s Bi- Directional 
Memory Integrated Circuits Call for Qty. discounts 
when ordering over 50 units. 

Motorola 4116 (200 Nanosecond. Plastic) $4.50 EA. 
Fairchild 2114 (Standard Power, Plastic) $4.50 EA. 

NEW From Integral Data 
The IDS 445 Printer 
So new all we can tell you is that it's fantastic. Priced 
lower than the 440 and equipped with a better print 
head. Advanced technology strikes! 
IDS 445 wlGraphics Capabilities $894 
IDS 445 w/o Graphics Capabilities $795 

The IDS 460 
Since its introduction 5 months ago this 
printer has already proved itself. Features 
include: Correspon dence quality printing, 
High-resolution graphics 
capability. 
programmable 
print justification 
-a great printer. 

$1,295 

m 

CENTRONICS 
PRINTERS 
New! The incredible Model 737- Correspondence 
and Draft Quality Printing for Under $1,000. This is 
the first printer in its class to offer print quality 
suitable for text processing, plus the performance 
and application flexibility required for data pro- 
cessing. 
737-1 (Parallel Interface)- $899 

737.3 (Serial Interface) $1,045 

Tractor Feed Printer- Centronics' Most Popular 
Model. Perfect for the needs of a small business 
sytesm. Recommended by Apple and Radio Shack. 

$1,079 
FREE Cable with purchase of any Centronics pruder 

The Omni 810 Printer from 
Texas Instruments 
TI Omni 820 Receive -Only (RO) Package. Includes 
machine-mounted paper tray and cable. A com- 
pressed print option and device forms control are 
standard features. $2,155 

TI Omni 820 Keyboard Send Receive (KSR) Package 
comes with full ASCII keyboard with numeric key -pad 
and an EIA cable with autospeed select. $2,395 

NEC The First Name in Letter 
Quality Printers. 

CompuMart offers beautiful print 
quality with NEC Spinwriter terminals. 

The Spinwriters, both KSR and RO 
versions. give unsurpassed hard 

copy output. CompuMart offers 
a complete range of NEC 

Spin -writers - Call our 
expert salesforce. 

with 
10 day 

free return 
CompuMart has been selling computers by 

mail since 1971. Our thousands of satisfied 
customers rely on CompuMart for services 
not generally available from the others. 
Namely: 

Product Selection /Each product advertised 
by CompuMart has been evaluated by our in- 
house staff for best price, performance, and 
supplier reliability. 

Return Privilege /After receipt of our prod- 
ucts, you are protected by CompuMart's 
exclusive, 10 -day return priviledge good for all 
products except software. 

Support /Our Customer Service Dept. and 
expert technicians are always there to assist 
you by phone or at CompuMart's outlets. Our 
knowledgeable phone sales force can provide 
you with detailed information and complete 
product specifications. 

Phone Ordering /For added convenience, 
CompuMart maintainsa toll -free ordering 
number. 1- 800 -343 -5504. 

Phones open M T W Th F 8:30 a.m. - 7:00 
p.m. Sat. 11:00 a.m. - 4:00 p.m. 

Compurart will throw in 
a FREE fabric ribbon and 
Currier 72 element when 
you buy a NEC from us. 

Terminals 

NEW from 
Lear Siegler! 

IT's here -IT is the difference 
between too smart and loo dumb. 
IT is the new Intermediate 
Terminal from Lear Siegler 

We've got the following Lear 
Siegler Terminals In Stock at prices 
too low to print -Call for quotes. 
ADM-3A Industries favorite dumb terminal for 
some very smart reasons. 

ADM 3A.+ New from Lear Siegler. CALL! 
ADM -31. The terminal that's too smart to 

be considered dumb. 
ADM42. Available with keyboard or without. 
semi intelligent terminal offering tremendous 
user flexibility. The optional configurations 
are amazing. Call for details. 

Limited Time Offer 
We've slashed our Hazeltine prices 
again! 
Hazeltine 1410 
Hazeltine 1420 
Hazeltine 1500 
Hazeltine 1510 
Hazeltine 1520 
Hazeltine 1552 

List $850 
List $995 
List $1095 
List $1395 
List $1585 
List $1395 

CompuMart $749 
CompuMart $825 
CompuMart $965 
CompuMart $1135 
CompuMart $1199 
CompuMart $1235 

Calculators 
HEWLETT -PACKARD'S HP -41C 
HP -41C Calculator $288.00 
The System 
Memory Modules. For storing programs or up to 
2,000 lines of program memory $45.00 

"Extra Smart" Card Reader. Records programs 
and data back onto blank mag-cards $199.00 
The Printer. Upper and Lower case, High 
resolution plotting, Portable Thermal operation 

$355.00 
Application Modules $45.00 EACH 

Texas Instruments TI-99/4 
Home Computer 

Save $300 on this 16 -Bit computer with 
monitor 

Tl -99/4 w/o Monitor $659 

NOVATION CATTM 
ACCOUSTIC MODEM 

Answer Originate 
300 Baud 

Looks good, works great! 

NEW! D.CAT 
Direct Coupler from NOVATION $199. 

Bell 108 

Low Profile Design 
$179.00 

Monitors 
EXCLUSIVE from CompuMart! 
Special Offer. Zenith Color Video 
Monitor for $379! 

NEW FROM SANYO - Four Great Moni- 
tors at Low CompuMart Prices. 
Sanyo's new line of CRT data display monitors are 
specifically designed for the display of alpha- 
numeric or graphic data 
9" Sanyo Monitor $169 
12" Sanyo Monitor $289 
12" Sanyo Monitor with green screen 

$299 
13" Sanyo Color Display Monitor 
$495 - - 



We carry the most complete inventory 
of Apple computers, peripherals, and 
software. CALL! 
Our Best Selling Apple System: 

Save over $250 on our most popular 
Apple System. Systems includesa 48K 
Apple II. Apple Disk & Controller, and 
a Sup R Mod RF Modulator. 

List. $2.020 

Compumart Sale Price: 51,769 

New from Apple for the Apple II: 

DOS 3 -3 Convert disks to 16 sector format for 23% 
more storage and faster access $60 

Apple Plot. The perfect graphic complement for 
Vas icalc. 

Dow Jones News & Quotes 

Adventure (Uses 48K) 

DOS Tool Kit 

Apple Fortran 

Silentype Printer wlXface 

Vi si talc 
Tax Planner 

From Symtech & Info Unlimited 
Super Sound Generator (mono) $159 

Light Pen 

X10 Controller (plugs into paddle port) 

From Personal Software 
Visicalc 

COMPUMART'S 
EXCLUSIVE 
ATARI SPECIALS. 

n 

$70 

S95 

$35 

S75 

$200 

5595 

$149 

5120 

(stereo) 8259 

$249 

S49 

$149 
Desk top plan $99 

New from Videx! - Video Term 
80 Col. x 24 line 
7 x 9 matrix, plug in compatible board for the Apple 
II. Price $325 without graphics EPROM. With 
graphics EPROM $350. 

New from MUSE 

The Voice $39.95 
Super Text $99.00 
Address Book $49.95 

Mountain Hardware - Expansion accessories for 
your Apple 

Introl/X -10 System 5289 
Super Talker 

The Music System 
ROM plus board w /keyboard filter 
Clock Calendar 
16 Channel A to D Converter 
Apple Expansion Chassis 

ROM Writer 

Miscellaneous Apple II Accessories: 
Easy Writer (80 col. need Videx) 

Easy Mover 

Easy Mailer 

Dysan Diskettes 

S.S.M. Serial & Parallel Apple Interface 

ABT's Numeric Key Pad 

COMMODORE 

5299 

$545 

$199 

S280 

$350 

$650 

$175 

5249 

5 49 

5 69 

ea.5 5 

S225 

5110 

Buy direct from the biggest - Compumart has deify. 
ered more Commodore computers in the U.S. than 
any other dealer. We were Commodore's first dealer 
and carry everything Commodore manufactures. In 

stock for immediate delivery! Call us now for low 
prices and special deals. 

NEW FOR PET: 

Visicaic (Need 32K and a disk drive) $199 

Word Pro 1. $29.95 Word Pro 2. 599.95 

Word Pro 3. 5199.95 Word Pro 4. 5299.95 

The Amazing 

HP 85 
HewlettPackard's Personal Computer for Industry. 
This extremely portable computer features ex- 
tended BASIC to solve your problems quickly and 
efficiently along with an advanced graphics sys 
tem to enhance communication. 

We carry H_P Peripherals (Disk Drives to Graphics 
Plotters) Enhancements: (BASIC Training, General 
Statistics, Financial Decision, Math, Linear Program- 
ming $95 ea.); HP-85 Accessories: (Enhancement 
ROMs, ROM drawer, Overhead Transparency Kit): 
Supplies: (Plotter Pens, Tape Cartridges): Interface 
Modules (HPIB Interface, HP-IB Interconnect 
Cables. Serial (RS232C).,.,.,,._. 
Interface Module). ` 

r 1 

We can get your every 
HP peripheral made for the 
HP -85. CALL FOR 
COMPLETE DETAILS 
8 SPECS. 

iiiiv 
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EXIDY SUPER SALE! 
We want to clean out our inventory of Exidy com 
puters and peripherals. To do this we've priced our 
Exidy equipment so low you'll have to call us for 
pnTes 

ROCKWELL AIM 65 
The single board development system 
that's perfect in the classroom or lab. 
Our AIM System includes: 4K AIM with BASIC 
interpretor assembler, Power Supply, Cassette 
recorder & Enclosure 

4K AIM -65 
PL65 High Level Language 
Paper for the AIM (roll) 
Rockwell's 4slot Motherboard (SALE) 

CompuMart's Microflex 65 System for your AIM 
Includes: Adapter Buffer Module w/ 4-slot module 
stack, 8K RAM module, 16K PROM /ROM module, 
Asynchronous communications Interface, & Power 
Supply $1,299 

$799. 

5499 
5125 
5 2.50 
$175 

Call or write for 
our complete 
Microflex 65 
brochure 

3 Ways to save when you buy 
the Atari 800 from us. Choose from' 
one of the following offers. 

11 Free 8K of memory with purchase. ATARI 
(So your Atari will come to you with 24K.) 

2) Free 410 program recorder with purchase ($89.95 
value) 

3) 5100 off Atan Disk Drive purchase 

ATARI 800 Personal Computer 
System - 
Comes with 800 Operators Manual, 16K RAM 
Memory module, 10 K ROM Operating System, 
power supply, TV Switch Box. $950. 

PERIPHERALS 
Atari 410 Program Recorder (FREE w /purchase of 
Atari 800) S 89.95 

Atari 810 Disk Drive ($100 off with purchase) 699.95 

New Dual Disk double density 1499.95 

825 Printer (Centronics 737) 995.00 

RS232 Interface w(Cable 249.95 

NEW! Light Pens 74.95 

$199. New' Visicale for Atari 

NEW! The PMC-80 
The new 12K computer 
that's SOFTWARE 
COMPATIBLE with 
the TRS80. 

Level II 16K at $645 

Just think, now you can choose from the thousands 
of software packages already developed for the TRS- 
80 and run them on a computer costing only $645. 
But the PMC-80 is more than just a computer that 
accepts TRS80 software. Its features include: Reads 
all Level II BASIC tapes. Reads all SYSTEM tapes. 
Full range of peripherals. Video output for monitor 
and TV. Optional FASTLOAD at 8000 baud. Optional 
Upper /Lower case. Call for complete specs. 

TRS -80 is a registered trademark of 
Tandy Radio Shack 

IMPORTANT ORDERING 
INFORMATION All orders 
must include 4% shipping 
and handling. Mass. res. 
dents add 5% sales 
tax, Michigan res' 
dents 4% for 
sales tax. 

Piggy -back 
for the AIM. 

Phones 
open from 

8:30 a.m. to 
7:00 p.m., Mon. 

Fri.; 11:00 a.m. - 4:00 
p.m. Sat. PO.'s accepted 

from Dun & Bradstreet 
rated companies shipment 

contingent upon receipt of signed 
purchase order. Sale prices valid for 

month of magazine date only - all prices 
subject to change without notice. Our Ann 

Arbor retail store is open 11:00 a.m. to 7:00 
p.m. Tues.Fri., 10:00 a.m. to 5:00 p.m. Saturdays. 

Stop by and visit. 

,ems COMPUMART Circle 40 on inquiry card. iXf. 
270 THIRD ST., DEPT. 113, P.O. BOX 568, CAMBRIDGE, MA. 02139 

Member Computer Dealers Assoc. We've had a reputation for dependability since 1971 



Photo 3: Inside the keyboard unit. The bottom of this photo corresponds to the front of 
the keyboard. Along the top edge is the power supply and, below it, the main printed - 
circuit board. The reset button can be seen at the rear of the keyboard near the power 
cord. 

We don't play hard to get 
4C1 ni r woocut ß4 *czcag we= I gpao@ ii14OOG] I 

Fast, reliable delivery 
of personal computer 
software programs. 

If you have an Apple or TRS-80 
computer, Minnesota Software Inc. has 
hundreds of programs - in stock and 
available right now by mail order. 

Choose from entertainment, learning or home -application programs. All software 
is immediately available and features a money back guarantee. 

TO GET A COPY OF OUR NEW CATALOG, CONTACT JOHN WEST. 
PHONE 612/426-0916. SOURCE- TCH122. MICRONET - 70040,555. OR DROP 
US A NOTE. 

MINNESOTA SOFTWARE, INC. 
5422 Fisher St. White Bear Lake, MN 55110 
Apple is a registered trademark of Apple Computers. TRS-80 is a registered trademark of Radio Shack. A Tandy Corp. 
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N- BASIC, written by 
Microsoft, is a floating - 
point BASIC capable of 

operating in either 
single or double 

precision. 

ports, a parallel port, and an IEEE 
(Institute of Electrical and Electronics 
Engineers) -488 bus (see figure 2). 

Monitor 
Everyone who has seen the NEC 

color monitor has commented favor- 
ably on its convergence and overall 
quality of construction. The CRT 
(cathode -ray tube) is a 30.48 cm (12- 
inch) diagonal tube and has an in -line 
gun structure and dot screen face with 
12 -mil (0.012 -inch) dot spacing. The 
deflection yoke is the precision 
wound torodial type. Convergence is 
excellent: during construction, 
wedges were inserted between the 
yoke and the neck of the tube to shim 
the yoke into correct alignment. 

The chassis is transformer power- 
ed. Almost all the electronics are 
mounted on one large single -sided 
printed- circuit board. The horizontal 
scan frequency is 15,974.4 Hz, and 
the vertical scan frequency is 60 Hz. 
The monitor uses an RGB (red - 
green -blue) signal interface with 
separate horizontal and vertical sync 
signals. All signals are at TTL 
(transistor- transistor logic) levels. 
Although the monitor has an audio 
amplifier and speaker, the audio line 
on the connector is tied to VDD on the 
Z80 microprocessor. The computer 
generates a format of up to 80 char- 
acters per line and 25 lines, noninter- 
laced. The image quality is excellent, 
as can be seen from photo 2. 

The monitor power supply ap- 
parently has some sort of time delay 
element, either intentionally or unin- 
tentionally, that prevents the user 
from turning on a set that is still 
warm. If you turn the monitor off 
and then try to turn it back on again 
without waiting a minute or so, the 
screen remains dark. 

Software 
As mentioned previously, the 

BASIC by Microsoft, called N- 
BASIC, is contained in three 8 K -byte 
ROMs. Contained within these 24 K 

Circle 42 on Inquiry card. 
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SYBEX SPEAKS YOUR LANGUAGE .. . 

THE PASCAL HANDBOOK by Jacques Tiberghien -A dictionary of every Pascal instruction, function, 
operator and reserved word covering virtually all 
versions of Pascal. 300 pp., 150 III., Ref. P320, 7 "x9 ", 
$14.95 
INTRODUCTION TO PASCAL (Including UCSD 
PASCAL) by Rodnay Zaks -A step-by-step introduc- 
tion for anyone wanting to learn the language of 
PASCAL. Describes UCSD and Standard Pascals. 440 
PI'., I (X) III., Ref. P3I0, 7 "x9 ", $ 1 2.95 
INSIDE BASIC GAMES by Richard Mateosian - 
Uses a games format to teach program design in 
BASIC. Games run on TRS -80, APPLE II, PET /CBM 
and others. 303) pp., 100 III., Ref. 13245, 7 "x9 ", $13.95 
FIFTY BASIC EXERCISES by J.P. Lamoitier - 
Teaches BASIC by actual practice using graduated 
exercises drawn from everyday applications. All ex- 
ercises written in Microsoft BASIC. 310 pp., 140 III., 
Rel. 8250, 7 "x9 ", $12.95 
THE CP /M HANDBOOK by Rodnay Zaks - Com- 
plete instructions and reference handbook for CP /M - the industry standard in microcomputer operating 
systems. 336 pp., 100 III., Ref. CM, 51/2 "x81/2", $13.95 
PROGRAMMING THE Z80 by Rodnay Zaks -A 
complete course in programming the Z80 
microprocessor and a thorough introduction to 
machine language. 620 pp., 200 III., Ref. C280, 
51/2"x81/2", 2nd Ed. $14.95 . 
PROGRAMMING THE 6502 by Rodnay Zaks - 
Machine language programming of the 6502 from 

basic concepts to advanced data structures. 392 pp., 
160 III., Ref. C202, 51/2"x81/2", 3rd Ed., $12.95 
6502 APPLICATIONS BOOK by Rodnay Zaks - 
Real life application techniques: the Input /Output 
book for the 6502. 288 pp., 207 III., Ref. D302, 
51/2"x81/2", $12.95 
6502 GAMES by Rodnay Zaks - Third in the 6502 
series. Teaches advanced programming techniques 
using games as a framework for learning. 304 pp., 140 
III., Ref. G402, 51/2"x8h ", $12.95 
YOUR FIRST COMPUTER by Rodnay Zaks - The 
most popular introduction to small computers, what 
they do and how to buy one. 280 pp., 150 III., Ref. 
C200A, 5' /e "x81/2", 2nd Ed., $7.95 
MICROPROCESSORS: FROM CHIPS TO SYSTEMS 
by Rodnay Zaks - Covers components, concepts 
and techniques from basic to advanced. 420 pp., 257 
III., Ref. 0201, 5'/2 "x81/2", 3rd Ed., $10.95 
MICROPROCESSOR INTERFACING TECHNIQUES 
by Austin Lesea, Rodnay Zaks - Hardware and soft- 
ware interconnect techniques including D to A con- 
version, peripherals standard buses and 
troubleshooting. 464 pp., 400 III., Ref. C207, 51/2"x81/2", 
3rd Ed., $15.95 
PROGRAMMING THE Z8000 by Richard Mateosian - Architecture and function of the Z8000 and its 
family of support chips. Includes programming in 
Z8000 machine language. 312 pp., 124 III., Ref. C281, 
5'/2 "x8' /2 ", $15.95 

MAIL TO: SYBEX 
DEPT. B1 

2344 SIXTH STREET 
BERKELEY, CA 94710 

NAME SEND ME YOUR FREE CATALOG 

ADDRESS 

vimCITY STATE ZIP 

ADD CI $1.50 /book UPS or El 754 /book 4th class mail (CA add tax) Total Amt. Enclosed 

OR CHARGE MY O VISA CI MC Cì AM EX. CARD NO. 

Phone Orders: 415/848 -8233 SIGNATURE EXP. DATE 



bytes of ROM is a very complete 
BASIC, as well as a system monitor 
program. Advertisements in the 
Japanese computer magazine ASCII 
indicate that a number of user pro- 
grams (including a color version of 
the ever -popular Space Invaders) are 
readily available on tape. 

N -BASIC is a floating -point BASIC 
capable of operating in either single 
or double precision. All the features 
of standard BASIC are present, along 
with a few interesting extensions, 
such as: 

SWAP: exchanges value of two 
variables; 

PC-8001 

The PC -8001 has one 
feature that ought to 
be Included In all per- 

sonal computers: a 
single BASIC command 
that changes It from a 
computer to a terminal. 

BEEP, MOTOR: toggles beeper or 
motor relay; 

HEX$: decimal to hexadecimal con- 
version; 

STRING$ (X,Y): string equal to X 

o 0 o r- Kt- 

copies of the character with ASCII 
(American Standard Code for Infor- 
mation Interchange) code Y. 

In addition, there is a whole set of 
graphics and display commands that 
will be described further. 

There is also a monitor program 
which gives the user direct access to 
the Z80 machine code. After entering 
the monitor by typing MON, the user 
can test, manipulate, load or store 
bytes of blocks of memory using the 
commands in table 1. 

Another useful feature of N -BASIC 
is the use of the ESC (escape) key on 
the keyboard as a pause function. It 

RS232C MODEM, 
ETC. 

I 

RAM 
µP04161.3 

ROM 
µPD2364 

TIMER 
1.PD1990 

CASSETTE 
INTERFACE 

PRINTER 
INTERFACE 

SERIAL 
I/O 
INTERFACE 

CPU SPEAKER 
µPD 
780-1 

1) 
SYSTEM BUS / II OR J 

DMAC CRTC 

CHARACTER 
GENERATOR 

HORIZ. 
AND 
VERTICAL 

RGB 
COLOR 
MONITOR 

µPD 
8257 

µP0 
--- 2301 TIMING 

INTERFACE 

KEYBOARD 

- 
UL MOD- BBW 

TV ULATOR 

DISK 
DRIVES 

li 
DISK 
INTERFACE 

EXPANSION 
UNIT 

il 
LEI EI_El 

DISK 
DRIVES 

EEI 
DISK 
DRIVES 

IEEE 488 
RS232C 
PARALLEL I/O 

O1E 
DISK 
DRIVES 

Figure 1: Block diagram of the NEC PC -8001 system. The modules within the dotted lines are contained in the PC -8001 keyboard 
unit. 

POST -HASTE MAILINC LIST 
Software written in UCSD Pascal* 
3 lines of address 
Ability to handle foreign addresses 
Address lines 35 characters long 
List on 80 or 132 character printer 
Print 1, 2, 3 or 4 -up labels 

Access records by full or partial name 
Update files with screen -oriented input 
50 character user definable field 
Select records using complex select criteria 
Sort selected records on up to 6 fields 

These are some features of our professional mailing list package, the Post -Haste Mailing List. It is designed to 
meet the demand of users of both large and small mailing lists. The mailing list file is indexed by a B + tree 
for fast record retrieval and may contain in excess of 40,000 records if the disk space is available. 

Post -Haste Mailing List $100. Also available, PFAS, key file access for UCSD Pascal from $100. 

C.J. WIGGLESWORTH SOFTWARE, P.O. Box 755, Cardiff -by- the -Sea, CA 92007 
'UCSD Pascal is a Trademark of the Regents of the University of California. 

Circle 43 on inquiry card. 
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Multi -User 
UniFLEX is the first full capability multi -user 
operating system available for microprocessors. 
Designed for the 6809 and 68000, it offers its 
users a very friendly computing environment. 
After a user logs-in' with his user name and 
password, any of the system programs may be 
run at will. One user may run the text editor 
while another runs BASIC and still another runs 
the C compiler. Each user operates in his own 
system environment, unaware of other user 
activity. The total number of users is only 
restricted by the resources and efficiency of the 
hardware in use. 

is* 
Multi- Tasking 

UniFLEX is a true multi- tasking operating system. 
Not only may several users run different 
programs, but one user may run several 
programs at a time. For example, a 
compilation of one file could be initiated while 
simultaneously making changes to another file 
using the text editor. New tasks are generated 
in the system by the 'fork' operation. Tasks may 
be run in the background or 'locked' in main 
memory to assist critical response times. Inter - 
task communication is also supported through 
the 'pipe' mechanism. 

Support 
The design of UniFLEX, with its hierarchical file 
system and device independent I /O, allows the 
creation of a variety of complex support 
programs. There is currently a wide variety of 
software available and under development. 
Included in this list is a Text Processing System 
for word processing functions, BASIC interpreter 
and precompiler for general programming and 
educational use, native C and Pascal 
compilers for more advanced programming, 
sort/merge for business applications, and a 
variety of debug packages. The standard 
system includes a text editor, assembler, and 
about forty utility programs. UniFLEX for 6809 is 
sold with a single CPU license and one years 
maintenance for $450.00. Additional yearly 
maintenance is available for $100.00. OEM 
licenses are also available. 

FLEXTM 
UniFLEX is offered for the advanced 
microprocessor systems. FLEX, the industry 
standard for 6800 and 6809 systems, is offered 
for smaller, single user systems. A full line of FLEX 
support software and OEM licenses are also 
available. 

1-ri technical flytemf 

Box 2570, West Lafayette, IN 47906 
(317) 463 -2502 Telex 276143 

"UnIFLEX and FLEX are trademarks of Technical 
Systems Consultants, Inc. 
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rM BC Systems, Inc, 
(203) 342 -2747 

295 
365 
235 
775 
445 
350 

749 
290 
195 

849 

r- - 

NORTH STAR HORIZON: 

HRZ- 2- 32K -D- Factory ASM$2275 
HRZ -2- 32K -Q- Factory ASM$2675 
64K DD or Q Also Available 
HDS -18 -F $4449 
Northword DQ $ 

INFO- Manager $ 

Mail Manager $ 

General Leger $ 

ACC. REC. OR ACC. PAY $ 

Word Star $ 

Medical- Dental SYS $2500 

IIIP 

VIDMIVION6 in 
COMMODORE (PET): 

2001 -32K -BorN Keyboard $1090 
8K and 16K Also In Stock!!!! 
8032 (80 Column Screen)$1599 
2040 Dual Floppy Drive $1090 
8050 Dual Floppy (1MEG)$1599 
2022 Tractor Printer $ 

Word PRO IV $ 

VISICALC $ 

APPLE II PLUS Call For Price! 

ATARI 800 $ 

TI 99/4 Console &Monitor $1190 

INTERTEC SUPERBRAIN: 

32K RAM $2595 
64K RAM $2795 

PRINTERS 

Letter Quality: 
NEC 5510 or 5530 $2550 
NEC 5520 KSR $2950 
DIABLO 630 $2390 
C.ITOH $1690 

Dot Matrix: 
CENTRONICS 730 $ 629 

737 -1 $ 849 
" 799 $ 999 

EPSON MX -80 $ 599 
PAPER TIGER 460G $1250 
BASE II MST $ 649 

DISPLAY TERMINALS 

HAZELTINE 1420 $ 949 
" 1500 $ 999 

INTERTUBE III $ 775 
TELEVIDEO 920C $ 849 

Since 1977 complete sales and 
service. Most items in stock, 
prices are subject to change. 
Visa and Master Charge welcome 
Most items shipped by UPS. 

MBC Systems, Inc. 
28 MARLBOROUGH STREET 
PORTLAND, CONN. 06480 

(203)342 -2747 TWX 710 -428 -6345 
LM -F 9 -6 SAT.9:30 -3:00 
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can be used to pause in the middle of 
a program execution, program 
listing, monitor dump, and just about 
any other process. Pressing ESC 
again resumes the program or listing. 
This is very handy for debugging or 
for reading parts of a long program 
listing. 

Finally, the PC -8001 has one 

feature that ought to be included in 
all personal computers: a single 
BASIC command that changes it 
from a computer to a terminal. The 
TERM command allows the user to 
select either ASCII or JIS (Japanese 
Industry Standard) coding, parity, 
and clocking options. A jumper in- 
side the keyboard unit selects data 

Command Meaning 
S xxxx displays the byte whose address is xxxx and changes it to the value to be 

entered 
D xxxx, yyyy displays the hexadecimal values stored in locations xxxx to yyyy 
G xxxx goes to byte xxxx and starts executing 
W xxxx, yyyy writes to tape the block from xxxx to yyyy 
L loads a stored block from tape back to memory 
LV loads a stored block from tape and verifies that it has been correctly 

loaded 
TM tests memory and returns to BASIC 
control -B returns to BASIC 

Table 1: Monitor commands within the NEC PC -8001. These commands are 
available to the user for work in machine -language programming. 

CONSOLE <T >, <N >, <K >, <M> 
Sets the following display parameters: 

T =top line of scrolling window 
N = number of lines in scrolling window 
K = key list flag; if 1, displays identity of programmable function keys 
M = color mode: 1= color, 0= black and white 

COLOR <C >, <B>, <M> 
Sets the following parameters: 
C= color (or attribute in black and white mode): 

In Color Mode: In Black and White Mode: 
0 = black Bit 0 = visibility (0 = visible) 
1 = blue Bit 1 = flashing (1 = flash) 
2 = red Bit 2= reverse video (1 = reverse) 
3 = magenta 
4 = green 
5 = cyan 
6= yellow 
7 = white 

For example, color 6 in black and white mode would pro- 
duce flashing, reverse -video characters. 

B = background character; fills the background with the character whose ASCII code is 
B. 

M = mode flag, 1 = graphics mode, 0 = text mode 

WIDTH <H >, <V> 
sets screen format (H by V); (H = 80, 72, 40, or 36; V= 25 or 20) 

LOCATE <X >, <Y> 
moves cursor to character position (X,Y) 

PSET ( <X >, <Y >, <C >) 
draws a graphics dot at graphics coordinate X,Y in color C 

PRESET ( <X >, <Y >) 
erases a graphics dot at X,Y 

LINE ( <X1 >, <Y1 >)- ( <X2 >, <Y2 >), " <char > ", <C >, [B [F]] 
Draws a line from (X1,Y1) to (X2,Y2). The line is a line of text characters "char ". If 
"char" = PSET or PRESET, the line is a graphics line and X and Y are interpreted as 
graphics coordinates. <C> is the color of the line. If present, B causes a rectangle 
(block) to be drawn with (X1,Y1) and (X2,Y2) as opposite corners, and F causes the 
rectangle to be filled. 

GET @ ( <X1 >, <Y1 >)- (<X2 >, <Y2 >), X 
stores characters from the specified rectangular area of the screen into array X 

PUT @ ( <X1 >, <Y17 >)- (<X2 >, <Y2 >), X 
puts characters from array X to the display 

Table 2: Commands for color -graphics display from within N- BASIC. 
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ew muscle 
for Heath lut 
Computers 

.11 

Now with new CP /M Systems Software 
for thousands more programs... and new 

8 -inch disk system for millions more bytes. 

The Heathkit All -In -One Computer now has space 
for 64K of addressable RAM, so you can run bigger, 
more complex programs. 
And our new CP /M "" Operating System (Standard 
ORG -0, Version 2.2) makes thousands of CP /M pro- 
grams available to you. Heathkit systems can run 
more, do more, store more than ever before. 
A new 8 -inch double- sided, double- density disk sys- 
tem, with over 1 million bytes per drive, is now avail- 
able for Heathkit H -89 and H -8 Computers. 
The new 8 -inch disk system features soft -sectored 
disks for IBM"°° compatibility. It's capable of operat- 
ing in standard IBM 3740 format. And the 8 -inch sys- 

VISIT YOUR HEATHKIT STORE 
Heathkit products are displayed, 
sold and serviced at Heathkit 
Electronic Centers, located in 
major cities throughout the U.S. 
and Canada. See your white 
pages for the store nearest you. 
'Units of Veritochnology Electronics 
Corporation, in the U.S. 

tem can be used in conjunction with 51/4 -inch 
systems. For compatibility with the rest of the in- 
dustry, Heathkit Computers may just be the most 
flexible systems you can buy. 
All Heathkit computers and peripherals are avail- 
able in money -saving, easy -to -build kit form -- or 
completely assembled and factory tested. All are 
supported by the best documentation in the busi- 
ness and by 62 service centers throughout the U.S. 
and Canada. You're never out in the cold. 
For complete details and prices on Heathkit com- 

puters, peripherals and software, write today for 
the latest Heathkit Catalog or visit your 

nearby Heathkit Electronic Center'. 

Send for FREE catalog 
Write to Heath Company, Dept. 334 -734, 
Benton Harbor, MI 49022 
In Canada, contact IWath Co., 1488 pundits St. E., 
Mississauga, Ontario L4X 2117 

Heathkìt 
IBM Is a registered trademark of International Business Machines Corporation. CP /M Is a trademark of Digital Research, Inc. 

C P- f 9ri 



transfer rates of either 4800, 2400, 
1200, 600 or 300 baud; the function 
keys on the keyboard determine 
whether the terminal operates in half - 
or full -duplex modes. The only ap- 
parent deficiency is the lack of a shift 
lock key for the terminal mode. 

Graphic and Display Features 
The display features of the PC -8001 

include: 

eight -color display (both text and 
graphics); 

248 -symbol character set (complete 

scot e =62456 hi :17526 

49999994444 L uv9 
99999999999 micro 
99999999999 invaders 

Photo 4: Sample display created on the PC -8001 by the authors. Note the use of the 
Japanese characters for graphics -the little invaders are actually the Japanese characters 
for the word "minute." 

XxXX XxX)OtxXXXX 00000O0f 
xxxX xxxXXXXXxx -:1ooü000( 

x))0( Xx)00f : XXXX 'xXX)00(X 

XXXX xx)0(X XXXX :100(X)00( 

Photo 5: Illustration of some of the display restrictions of the PC -8001. See text for ex- 
planation. 
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ASCII, katakana, and graphics char- 
acters- lines, arcs, card symbols); 

variable screen format: (80, 72, 40, 
or 36 characters by 25 or 20 lines); 

two display modes: text and 
medium -resolution (160 by 100 pix- 
els) graphics (these two modes can be 
intermixed on the same display); 

flashing, reverse video, and 
underlined text. 

Table 2 lists the graphics and 
display -related extensions in the 
PC -8001 dialect of BASIC. These in- 
clude commands for cursor position- 
ing, changing various display pa- 
rameters, and plotting points and 
drawing lines in gaphics mode. Two 
particularly worthwhile instructions 
are GET and PUT. GET allows the 
user to store the image in a specified 
rectangular area of the screen in an 
array, which can then be PUT at 
another location on the screen. This 
allows the user to define complex 
shapes that can then be drawn on the 
screen with a single instruction. 
Repetitive erasure and redrawing of a 
shape also provides a simple method 
of animation. 

Photo 4 is a sample of what can be 
done with the PC -8001 graphics. This 
display uses most of the commands in 
table 2 and, in addition, illustrates the 
use of some of the Japanese characters 
for graphics purposes (the invader 
figures and the television speakers are 
made from these characters). 

Problems with Video Displays 
Upon further experimentation with 

the computer, we discovered that cer- 
tain graphics operations can some- 
times produce strange and unex- 
pected results. A sampling of some of 
the display anomalies which can oc- 
cur is shown in photo 5. The follow- 
ing unexpected things happen in this 
display: 

1. Each column of Xs in the upper - 
left corner should be a different color, 
but after eighteen columns, the dis- 
play remains in one color. 
2. The two pairs of intersecting lines 
should be the same, but in the one on 
the left, extra areas are colored in 
near the intersection. 
3. The width of the white diagonal 
line should stay constant, but it 
becomes much thicker in the middle. 
4. The two rows at the bottom left 
should be all dots, but some of the 
dots are printed as text characters. 
5. The figure on the right of the 
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Al ICtoI4slri,D° 
TOLL FREE 1-800-528-1418 

DIABLO 630 
MicroWorld is now featuring the reliable Diablo Model 
630 serial Printer ... finally, superior print quality at low 
cost! The Diablo 630 is the first serial daisy wheel printer 
to offer complete interchangeability between metal 
and plastic print wheels, for greater versatility in word 
processing and multiple forms handling applica- 
tions. Print speed is up to 40 letter -perfect characters 
per second! The 630 terminal offers the Diablo univer- 
sal interface for standard RS-232 serial communica- 
tions at eleven switch- selectable baud rates, from 110 
to 9600 baud. A wide variety of metalized and plastic 
print wheels are available for use with the 630, includ- 
ing proportionally spaced fonts, and print wheels for 
foreign language and scientific requirements! Micro- 
World's low price on the Diablo 630 includes forms 
tractor option. 

CALL FOR PRICE! 
INTERFACE ON APPLE II AVAILABLE. 

ZENITH -HEATH Z -89 
ALL-IN.' 
FREE HDOS and 48K RAM in- 
cluded! Built -in minifloppy 
drive, smart terminal with 25 x 
80 display! 

CALL FOR PRICE! 

LEXICON LX -11 
Priced lower than Novation, 
lower than Livermore! New Bell 
103A compatible, RS-232 corn 
patible modem has special 
battery- powered option! 

CALL FOR PRICE! 

ATARI 800 SYSTEM 
MicroWorld now offers com- 
plete systems based around 
the Atari 800 Personal compu- 
ter ... choose from a selection 

of printers, disk drives, and 
Atari's comprehensive soft- 
ware library! Program re- 
corder, modem, joysticks, and 
more! CALL FOR PRICE! 

MICROSHOPPER 
New edition of the best -selling 
computer consumer guide! Irr 
cludes more than 100 photos, 
dozens of product reviews .. . 

feature articles, glossary, and 
more! $10.00 post paid 

TELEVIDEO 9 ?l?(' 
Your best terminal buy! Load- 
ed with features! Full- function 
keyboard, high resolution up- 
per /lower case characters. 

CALL FOR PRICE! 

FREE FREIGH ú 

MicroWorld provides the most attractive mail -order otter in 
the computer industry. The nation's largest inventory, plus 
our own automated order processing allows us to pass on 
unrivaled savings! And now, FREE FREIGHT on any product 
featured on this page! We'll pay the surface freight on any 
computer or peripheral product in this ad. Call MicroWorld 
today, the source you can trust! 

Prices are subject to change and offers subject to withdrawal without notice 

AlOOWOfl.D 
1425 W. 12th Place, Tempe, AZ 85281 

Master Card and Visa orders welcomed! 



Now -Break Through The 64K 
Micro -Memory Limit! 

SWEET 
SIXTEEN 
Bank Selectable 16K Static RAM 

raTFOrrtrireifta 

SAVE $50.QP 
LIMITED TIME OFFER 

Don't buy any more antique RAMs (RAM without 
bank select) - now there's Netronic's new 
SWEET SIXTEEN board featuring a universal soft- 
ware bank select system. SWEET SIXTEEN is 

capable of addressing 2,048 different banks. 
With SWEET SIXTEEN boards you can add mem- 
ory beyond the 64K limit, or expand to a multi - 

terminal system. 

LOOK AT THESE FEATURES: 
300 NS, low power 2114's. 
Software Bank Selector - Universal decoder 
works with Cromenco. Alpha Micro. Netronics. most 
other systems. or your design. Onboard dip 
switches: Bank Select Enable; Reset Enable: Reset 

Disable; Port Address: Port Data. 

All Inputs And Outputs meet the proposed IEEE 

standards for the S -100 bus. 

4.0 MHz Operation. 
Schmitt Trigger Buffer on all signals for maximum 
noise immunity 
Addressable On 16k Boundaries. 0 -64k. dip 
switch selectable. 
Phantom Option, dip switch selectable. 
PWR /MWRITE Option, dip switch selectable. 
LED Indicator to display status. 
Glass Epoxy PC Board with gold -plated contacts 
and double -sided solder mask. 

Fully Socketed. 
Four Separate Regulators for maximum stability. 

10 -Day Money -Beck Policy For Wired & Tested 
Unit: Try a fully wired board - then either keep it, 

return it for kit. or simply return it in working condi- 
tion. 

Continental U.S.A. Credit Card Buyers 
Outside Connecticut 

CALL TOLL FREE: 

800 - 243 -7428 
From Connecticut Or Far Assistance 

(203) 354 -9375 

Please send the items checked below: 

SWEET SIXTEEN kit; No. S -16 ... (reg. price 

S249.95) now S199.95* 
SWEET SIXTEEN, fully assembled, tested, 
burned in; No. S -16W ... (reg. price S289.95) 
now S239.95* 

'Plus S2 postage B insurance. Connecticut residents 

add sales tax. 

Total Enclosed S 

Personal Check Money Order /Cashier's Check 

VISA Master Charge (Bank No 

Acct. No. Exp Dale 

Signature 
Print 

Name 

Address 

City 

State Zip 

11NETRONICS 
RESEARCH & DEVELOPMENT, LTD. 
333 Litchfield Rd., New Milford, CT 06776 
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display should be a ring of concentric 
squares, each a different color, but 
the line thickness varies and some 
dots are replaced by text characters. 

The explanation for all these 
anomalies lies in the way the text and 
graphic information is represented in 
memory. For example, consider the 
full 80- character by 25 -line screen for- 
mat. To represent a screen of infor- 
mation in memory requires storage 
space for 2000 characters and their at- 
tributes (color, flashing, etc). At 1 
byte for the character and 1 byte for 
its attributes this would require about 
4 K bytes of memory. However, only 
3 K bytes are allocated for screen 
storage (addresses F300 to FEB8). The 
way these 3 K bytes of memory are 
organized explains all these display 
anomalies and also provides insight 

KEYBOARD /PROCESSOR 
UNIT 

PC-8001 

into a useful feature that makes the 
PC -8001 unique. 

As shown in figure 3, each row of 
characters on the screen is repre- 
sented by 120 bytes in memory. The 
first 80 of these 120 bytes contain the 
ASCII codes for the 80 characters in 
the row. The remaining 40 bytes are 
organized into twenty pairs. We have 
not determined the use of the first 
pair, but the remaining nineteen pairs 
are used to encode up to nineteen at- 
tribute fields for that row. Each pair 
P, points to the beginning of the field, 
which runs to position P,., -1 (the 
P, are always ordered so that 
P, < P2 < ...etc) and contains char- 
acters with attributes a, (where a, is 
the 1 -byte attribute within pair P1). 

Whenever a program, in printing 
on the screen, uses up the first eigh- 
teen attribute fields for a row, all suc- 

PC-8041 BASEBAND VIDEO 
MONITOR 

(C-804) HIGH - RESOLUTION 
COLOR MONITOR 

PC- 8021 PRINTER 

PC -8011 EXPANSION 
UNIT 

PC-8062 

RS-232C 

i 
CPC -8031 
PC-8032 

RS-232C 

RS-232C 

IEEE -488 

PARALLEL 1/0 

MODEM 

FLOPPY DISK 
DRIVES 

ADDITIONAL 
I/O PORTS 

Figure 2: Interconnection block diagram of the NEC PC -8001 system. While many 
peripherals can be directly connected to the PC -8001, disk drives and I/O ports must be 
connected through the PC -8011 expansion unit. 



IF YOU'RE WAITING FOR THE 
PRICE OF WORD PROCESSORS 

TO FALL WITHIN REASON, 

Ct corrrnedore. CBM,. 

Everyone expected it would happen 
sooner or later...with WordPro PLUS" 
it already has! Now all the marvelous 
benefits of expensive and advanced 
word processing systems are available 
on Commodore computers, America's 
largest selling computer line. WordPro 
PLUS, when combined with the new 80 
column CBM 8032, creates a word pro- 
cessing system comparable to virtually 
any other top quality word processor 
available -but at savings of thousands 
of dollars! 

Circle 48 on inquiry card. 

New, low cost computer technology is 
now available at a fraction of what you 
would expect to pay. This technology 
allowed Commodore to introduce the 
new and revolutionary CBM 8032 
Computer. 

WordPro PLUS turns this new CBM 
8032 Computer into a sophisticated, 
time saving word processing tool. With 
Word Pro PLUS, documents are dis- 
played on the computer's screen. Edit- 
ing and last minute revisions are simple 
and easy. No more lengthy re- typing 
sessions. Letters and documents are 
easily re- called from memory storage 
for editing or printing with final drafts 
printed perfectly at over five hundred 
words per minute! 

Our nationwide team of professional 
dealers will show you how your office 
will benefit by using WordPro PLUS. At 
a price far less than you realize. 

Invest in your office's future... 
Invest in WordPro PLUS... 
Call us today for the name of the 
Word Pro PLUS dealer nearest you. 

Professional Software Inc. 
166 Crescent Road 
Needham, MA 02194 
(617) 444 -5224 
TELEX: 95 1579 
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The days of complicated, unreliable, 
dynamic RAM are gone: 

INTRODUCING 

the ultrabyte memory board 

$199. 9 5 
comp /et 

'with /SKmeekit mary1 

Netronics consistently offers innovative products at un- 

beatable prices. And here we go again -with JAWS, 

the ultrabyte 64K S100 memory board. 

ONE CHIP DOES IT ALL 
JAWS solves the problems of dynamic RAM with a 

state -of- the -art chip from Intel that does it a //. Intel's 
single chip 64K dynamic RAM controller eliminates 
high- current logic parts ... delay lines ... massive 
heat sinks ... unreliable trick circuits. 

REMARKABLE FEATURES OF JAWS 
Look what JAWS offers you: Hidden refresh ... fast 

performance ... low power consumption ... latched 
data outputs ... 200 NS 4116 RAMs ... on -board 
crystal ... BK bank selectable ... fully socketed . . . 

solder mask on both sides of board ... designed for 
8080, 8085, and Z80 bus signals ... works in Explorer, 

Sol, Horizon, as well as all other well- designed S100 
computers. 

GIVE YOUR COMPUTER A BIG BYTE OF MEMORY 
POWER WWI JA WS-SA VE UP ID l90 ON 
INIRODUCT )RYEIMIIED- OFFERSPECIAL PRICES/ 

UNDECIDED? TRY A AIRED Iar JAWS IN YOUR COMPUTER ON OUR 

IO -DAY MONEY- MACK OFFER (SPECIFY YOUR COMPUTER,. 

cc:muuMUuu COEDIT CAM SWISS DIIE SIDE mummy 
CALL TOLL FREE 800. 243.7428 

From Connecticut Or Far Ad . 1203) 3549375 Dept, 

11NLUAU ICSDEVELOPM NTLTDI 
333 Litchfield Road, New Milford, CT 06776 

Please send the items checked below: 
JAWS 16K RAM kit, No. 6416, S199.95. 
JAWS 16K RAM fully assembled, tested, burned in. 
No. 6416W, $229.95. 
JAWS 32K RAM kit, No. 6432. (reg. price S329.951, 
SPECIAL PRICE $299.95.* 
JAWS 32K RAM fully assembled, tested, burned in, 

No. 6432W, (reg. price $369.951. SPECIAL PRICE 
$339.95.* 
JAWS 48K RAM kit, No. 6448. (reg. price $459.951. 

SPECIAL PRICE $399.95.* 
' JAWS 48K fully assembled, tested, burned in, No. 

6448W. (reg. price $509.951. SPECIAL PRICE 
$449.95.* 

' l JAWS 8411 RAM kit, No. 6464. (reg. price $589.951, 
SPECIAL PRICE $499.95.* 

1 JAWS 64K RAM fully assembled, tested, burned in, 
No. 6464W, (reg. price 5649.951. SPECIAL PRICE 
$559.95.* 
Eepension kit, JAWS 16K RAM module, to expand 

any of the above in 16K blocks up to 64K. No. 16EXP, 

S129.95.* 
All prices plus S2 postage and handling. Connecticut 
residents add sales tax. 

Total enclosed S 

' T Personal Check fl Money order or Cashiers Check 
T VISA .., MASTER CHARGE (Bank No. _ 

Acct No Exp Date 
Signature 
Print Name 

Address 
City 
State Zip 

: Send me more information 
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cessive characters on the same line 
that occur after these fields are given 
the attribute a,9. This is the default at- 
tribute for that row that is set to the 
current attributes in effect whenever a 
clear- screen command is received. 

This explains the first anomaly in 
photo 5. After eighteen different - 
colored columns, the computer "runs 
out of colors," and the remaining col- 
umns default to red. Red is not speci- 
fied in the program; it just happened 
to be the color in effect when the pro- 
gram started. 

Another problem occurs when 
plotting color graphics because the 

SCREEN 

BO 

PC -8001 has character -oriented (not 
bit -mapped) graphics. (In this re- 
spect, it is closer to the Radio Shack 
TRS -80 than to the Apple II, for ex- 
ample.) Each character space is divid- 
ed into a 4 by 2 array of cells, each of 
which can be "on" or "off." This pro- 
vides an alternate character set con- 
sisting of the 256 possible arrays of on 
and off cells. When points, lines, or 
graphics shapes are drawn, the com- 
puter automatically converts the 
points to the required graphics char- 
acters and displays these, thus pro- 
viding an effective graphics resolu- 
tion of 160 by 100 cells. 

62208 

25 

01 

ONE ROW 
OF SCREEN 

80 

bl 

I 

etc. 

65208 -+ 

BYTE 

2 

80 

81 

82 
83 

119 
120 

MEMORY 

ROW 1 

ROW 2 

ROW 24 

MEMORY 

} 120 BYTES 

CHARACTER CODE 1 

CHARACTER CODE 2 

CHARACTER CODE 80 

RC 
Pi POSITION OF FIELD 1 

Al ATTRIBUTE BYTE 

P2 POSITION OF FIELD 2 

A2 ATTRIBUTE BYTE 

Pig POSITION OF FIELD 19 

Ai9 DEFAULT ATTRIBUTES 

Figure 3: Format of the NEC PC -8001 memory- mapped video display. Figure 3a shows 
how each row of the video display translates into a block of programmable memory. 
Figure 3b shows how each 80- character row is stored in memory. A row can be broken 
into a maximum of nineteen fields, the position and attributes of which are described in 
the last 38 bytes of the memory associated with one row. All numbers shown are in 

decimal. See the text for further details. 



A 

MEMORY 
for TRS -$0 

MT-32 

users 

printer /memory module 

Give something different this season - the 
pleasing gift of increased memory - to your 
favorite TRS -80* user. The MT -32 from Microtek. 
The new, brilliantly designed Printer /Memory 
expansion module for the TRS -80 Model 1. 

This unit will add 16K or 32K of RAM to the 
basic 16K machine without the expense of a full 
blown expansion interface. The module also 
contains circuitry to drive Microtek's MT -80P dot 
matrix printer or any other Centronics - 

compatible printer. No special software routines. 
No hardware modifications. Attaching or 
detaching takes seconds. One year warranty. 

Three configurations are available: 

Without RAM assembled and tested 
(MT -32A @ $119.50) 
With 16K RAM assembled and tested 
(MT -32B @ $159.50) 
With 32K RAM assembled and tested 
(MT -32C @ $199.50) 

Available from Microtek or your nearest 
computer dealer. 

1111011111111 
1N/t!'1,1 11I1I Atr.1111I I I 

INA1,7,011111 I I 

M+j*14lll l I 

MICROTEKnG 

TRS -80 is the Registered Trademark of Radio Shack, Div. Tandy Corp. 
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9514 Chesapeake Drive 
San Diego, CA 92123 
Tel. (714) 278 -0633 
TWX 910 -335 -1269 
Outside California 
call toll free: 800 -854 -1081 
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However, a problem occurs when, 
for example, two lines of different 
colors intersect. Because a character 
cannot be two colors at the same 
time, the algorithm used by the com- 
puter gives the most recently plotted 
points precedence. Any cells within 
the same character space that are 
already "on" are changed to the new 
color. Thus, an adjacent pair of hori- 
zontal lines for which different colors 
are specified may be displayed in 
either the same or different colors, 
depending on whether or not they lie 
on opposite sides of a character cell 
boundary. We can show that this is a 

limitation of the software and not of 
the hardware video -controller device: 
the command OUT 63,41 (presum- 
ably an output to part of the video - 
controller device) fills the screen with 
adjacent horizontal lines of different 
colors. 

This also explains anomalies 2 and 
3 in photo 5. The two crosses look 
different because they intersect in dif- 
ferent positions relative to cell bound- 
aries. The white diagonal line changes 
width because it crosses a black 
graphics rectangle. Even though the 
black rectangle is invisible to the 
casual observer, it changes the ap- 

After you 
the Temple 

you can 
Sticks and Stones 

Within the 200 rooms and 
catacombs of the Temple of 
Apshai, untold treasures await 
you - the hero. All you have 
to do is elude, outsmart and 
outwit the beasts, monsters 
and demons lurking in the 
dark labyrinth. Spend minutes 
or hours on this role -playing 
fantasy - the boldest computer 
game in our DunjonquestTM 
series. 

Now, when you order the 
'Temple of Apshai; you get the 
"Sticks & Stones" board game 

of 
play 

for no 
you're 
'Temple 
return 
keep 'Sticks 

But 
offer is 

you a 

play 
Apshai, 

for free. 
extra charge. In fact, if 

not satisfied with the 
of Apshai; you can 

it within 10 days and still 
& Stones!" 

don't wait, this special 
limited. (We'll also send 

catalog outlining our 
other exciting corn- 
puter games). 

ï;nita or 
NI Ansitu 

- . . 

-4 ií 4.- 
...,"7.7"-- 

w #' 
- ft.; .,,i 

1.511QQ;a 

Automated Simulations, Department BY 
P.O. Box 4247, 1988 Leghorn Street 
Mountain View, California 94040 

Please send me the 'Temple of Apshai- for: 

Cassette ($24.95) Disk ($29.95) 

TRS -80 16K, Level lI 32K TRSDOS 

APPLE Not available 48K Applesof I In ROM 

PET 32K Not available 

(Add $1.00 shipping and handling charge; plus 6% or 61/2% tax for California residents.) 

Name 

Address 

City, State Zip 

Check enclosed. Charge to: VISA MasterCard 

Amount $ # Expiration date 

Or charge by phone: (800) 824 -7888, operator 861. In California: (800) 852 -7777, operator 861. 
If you prefer, call these numbers for a list of the computer stores near you. J 
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pearance of the intersecting diagonal 
line: every cell in each character space 
changes to white. 

This alternative graphics- character 
set is selected with one of the bits in 
the attribute byte. This implies that 
the user can also "run out of 
graphics" on a horizontal line. This is 
what happens in anomalies 4 and 5 
(bottom and far right of photo 5). 
The default attribute byte happens to 
specify text mode. Hence the remain- 
ing characters on the line are dis- 
played as their text equivalents. 

It is unclear why the designers 
chose this display approach, par- 
ticularly since a full character- and 
attribute -mapped display would have 
required only 4 K bytes of memory 
instead of 3 K bytes. But even though 
this implementation imposes some re- 
strictions on the types of displays that 
can be generated, it also provides an 
interesting capability which, to our 
knowledge, is not found on any other 
personal computer. 

This capability is a consequence of 
the fact that the attributes of a char- 
acter on the screen are specified in- 
directly. That is, each character is 
identified with a field number which 
in turn is associated with an attribute 
byte. Thus, by a direct POKE into 
memory (a 1 -byte change), the user 
can change an attribute (specifically; 
color) of a character or group of char- 
acters (up to an entire field) without 
altering the character or field codes. 
This allows a sophisticated method of 
animation called color table anima- 
tion in which the user first prints a 
number of images in different fields 
on the screen, then changes the color 
of the fields to make each image ap- 
pear in succession. As an example, we 
have written a BASIC program which 
animates a large flying saucer flying 
amidst a field of stars at 20 images per 
second. This is very fast for an inter- 
pretive BASIC animation. 

Summary 
The PC -8001 appears to be an at- 

tractive, well -planned, and well - 
made personal computer. The graph- 
ics, though somewhat rudimentary, 
are more than adequate for charting, 
graphing, and business applications, 
and they can do a creditable job on 
many games as well. Most people 
who have seen our PC -8001 feel that, 
if it were sold in this country, it 
would provide strong competition for 
any of the color -based home com- 
puters currently being sold. 
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WHY THE MICROSOFT 
RAMQRD MAKES OUR SOFTCARD 

AN EVEN BETTER IDEA. 
Memory - you never seem to have quite 

enough of it. 

But if you're one of the thousands of Apple 
owners using the SoftCard, there's an economical 
new way to expand your memory dramatically. 

16K ON A PLUG -IN CARD. 
Microsoft's new RAMCard simply 

plugs into your Apple II,' and adds 16k 
bytes of dependable, buffered 
read /write storage. 

Together with the SoftCard, 
the RAMCard gives you a 56k 
CP /M" system that's big enough 
to take on all kinds of chores that 
would never fit before (until now, 
the only way to get this much 
memory was to have an Apple 
Language Card installed). 

GREAT SOFTWARE: 
YOURS, OURS, OR THEIRS. 

With the RAMCard and 
SoftCard, you can tackle large - 
scale business and scientific 
computing with our COBOL and 
FORTRAN languages. Or greatly 
increase the capability of CP /M 

applications like the Peachtree Software account- 
ing systems. VisiCalc'M and other Apple software 
packages can take advantage of RAMCard too. 

And RAMCard gives you the extra capacity to 
develop advanced programs of your own, using the 

SoftCard and CP /M. Even with the RAMCard in 
place, you can still access your ROM BASIC 

and monitor routines. 

JOIN THE SOFTCARD 
FAMILY. 

The RAMCard is just the 
latest addition to the SoftCard 
family -a comprehensive sys- 
tem of hardware and software 
that can make your Apple more 
versatile and powerful than you 
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ever imagined. 
Your Microsoft dealer has all 

the exciting details. Visit him 
soon, and discover a great idea 
that keeps getting better. 

Microsoft Consumer 
Products, 400 108th Ave. N.E., 
Suite 200, Bellevue, WA 98004. 
(206) 454 -1315. 
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Technical Forum 

SC /MP Instruction Set Summary 
Professor Walter E Burton Jr 

Electrical Engineering Technology Department 
Southern Technical Institute 

Marietta GA 30060 

If you hand -assemble or debug programs for National 
Semiconductor's SC /MP processor, here is a simplified 
instruction -set summary to speed you on your way. 
Table 1 contains the hexadecimal codes, the standard 
SC /MP mnemonics, and the SC /MP addressing modes. 

Hexadecimal codes are separated into the high -order 
digits, which are in the left -hand column, and the low - 
order digits, which are in the top row. Mnemonics are 
located within the table. The abbreviation PTR refers to 

the four SC /MP pointer registers 0 thru 3. The register 
numbers are associated with the related instructions in 
the same column in table 1. 

Different addressing modes associated with two -byte 
instructions are located along the bottom of the table. 
Blanks identify areas of illegal code. 

As a reference I used the SC /MP Technical Descrip- 
tion, Publication Number 4200079B (Santa Clara CA: 
National Semiconductor Corpora tion). 

To 

r o :- Low Hexadecimal Digit 
o) a) rn 
z mö 

2 O 1 2 3 4 5 6 7 8 9 A B C I D 
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E 1 F 
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o 
0 
7 
(.7, 
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6 c 
0 
e, 
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15 

r, 
c 
a) 

m 
6 

1- 

0 HALT XAE CCL SCL DINT IEN CSA CAS NOP 

1 SIO I I SR SRL j RR J RRL 
2 

3 XPAL XPAL J XPAL XPAL XPAH XPAH XPAH XPAH ( XPPC XPPC XPPC XPPC 

4 LDE 

5 ANE ORE 

6 XRE DAE 

7 ADE CAE 

8 DLY 

9 JMP JMP JMP JMP 1 JP JP 1 JP I JP JZ JZ JZ JZ JNZ JNZ JNZ JNZ 

A ILD ILD ILD ILD 

B DLD DLD DLD DLD 

C LD LD LD LD LDI LD LD LD ST ST ST ST ST ST ST 

D AND AND AND AND ANI AND AND AND OR OR OR OR ORI OR OR OR 

E XOR XOR XOR XOR XRI XOR XOR XOR DAD DAD DAD DAD DAI DAD DAD DAD 

F ADD ADD ADD ADD ADI ADD ADD ADD CAD CAD CAD CAD CAI CAD CAD CAD 

PTR 0 1 2 3 0 1 2 3 0 1 2 3 0 1 2 3 
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a) 
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E 

m 
t0 
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E - 

a) 
X 

V c 
6 
S 

Table 1: Instruction set summary for National Semiconductor's SC /MP processor. 
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IUS (information Unlimited Software, Inc.) 
281 Arli igton Avenue, Berke ey, CA 94707 
415-525-9452 

' a 
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Apple is a (Im) of Apple Computers, nc. 
EasyWriter copyright 1980, Cap'n Scttware 
Datadex copyright 198C . Sonoma Soltworks 
TeIlStar copyright 1980 Scharf Sol hr, are Services 
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credit card users 

please read 
ordering information. 

CONTINENTAL U.S. TOLL FREE ORDER LINE: 800-854 -6654 

ORDER 
BY PHONE 

7 DAYS 9 -B PST 

ORDERS FROM 
CALIFORNIA, ALASKA, HAWAII AND 

OUTSIDE OF U.S. 1714í 898$088 
SALES INFORMATION, TECHNICAL OR 

BACKORDERS, CALL (714) $98 -0260 

!Salvia computer 
Authorized Dealer 

CHRISTMAS 
SUPER 
SALE 

ACCESSORY SPECIALS 
DISK II DRIVE (add -on) 425 
D.C. HAYES MICROMODEM II 319 
GRAPHICS TABLET 655 
INTEGER BASIC OR APPLESOFT II 

firmware card 149 

SILENTYPE PRINTER with Interface card.. 515 

APPLE II ACCESSORIES 

APPLE II PLUS 
OR APPLE 11 STANDARD 

16K ON Y $925 
48K FOR $1049 

DISK II DRIVE :529 wlcontroller Er DOS 3.3 

PASCAL $425 SYSTEM 
microsoft Z.8O 
SOFTCARD $299 

APPLE II SOFTWARE 
CENTRONICS PRINTER 

Int. card 185 
PARALLEL PRINTER Int. card145 
COMMUNICATION CARD 

wlconn. cable 185 
HI -SPEED SERIAL Int. card 145 
DAN PAYMAR lower case kit . 55 
MICROWORKS DS -65 

DIGISECTOR 339 
LAZER lower case adapter.... 50 
SSM AIO SERIALI 

PARALLEL kit 155 
SSM AIO assembled & tested190 
SYMTEC LIGHT PEN SYSTEM215 
SYMTEC SUPER SOUND 

GENERATOR 225 
SVA 8 INCH DISK 

CONTROLLER CARD 335 
VERSA WRITER 

DIGITIZER SYSTEM 215 
VIDEX VIDEOTERM 

80 COLUMN CARD 315 
VIDEX VIDEOTERM 

w /graphics ROM 335 
LOBO DISK DRIVE ONLY 385 
LOBO DRIVE 
wlcont. & DOS 3.3 499 
GPIB IEEE -488 (19781 Int 259 
ARITHMETIC PROCESSOR 

CARD 335 
SPEECHLINK 2000 

(64 Word Vocab.) 215 

ME/11 SUP -R -MOD 
TV MODULATOR 30 

CORVUS 10 MEGABYTE HARD 
DISK DRIVE SYSTEM 
wlpwr supply 4395 

CORVUS CONSTELLATION.. 595 
16K MEMORY UPGRADE KIT 
(TRS -80, APPLE II, 
SORCERER 60 
ABT NUMERIC INPUT KEYPAD 

(specify old or new kybrdl. 115 
ALF MUSIC SYNTHISIZER 235 
BRIGHTPEN LIGHTPEN 32 
M &R SUPER -TERMINAL 

80 COLUMN CARD 335 
SMARTERM 80 COL . 335 

Mountain Computer 
APPLE CLOCK /CALENDAR 

card 225 
SUPERTALKER SD200 SPEECH 

SYNTHISIZER SYSTEM 245 
ROMPLUS w /kybrd filter 165 
INTROL/X -10 BSR REMOTE 

CONTROL SYSTEM 245 
INTROL /X -10 controller 

card only 165 
ROMWRITER SYSTEM 155 
MUSIC SYSTEM 

(16 voices/stereo) 465 
AID -DIA 16 CHANNELS 319 
EXPANSION CHASSIS 

18 slots) 555 

VISICALC 120 
CCA DATA 
MANAGEMENT. 85 

THE CONTROLLER General 
Business System 519 

THE CASHIER Retail Manage- 
ment & Inventory system 199 

APPLEWRITER Word 
Processor 65 

APPLEPOST MAILING 
List system 45 

DOW JONES PORTFOLIO 
EVALUATOR 45 

APPLE CONTRIBUTED 
Volumes 1 -5 wlmanuals 30 

.DESKTOP/PLAN by DESKTOP 
COMPUTERS 85 

APPLEBUG ASSEMBLER/ 
DISASSEMBLER 75 
APPLE DOS TOOL KIT 65 
PIMS Personal Information 

Management System 23 
ADVENTURE by 

MICROSOFT 27 
SUB -LOGIC FS -1 

Flight Simulator 34 
SARGON II Chess 

by HAYDEN (Cass.) 27 

FORTRAN 165 
DOS 3.3 49 
APPLE PLOT 60 
TAX PLANNER 65 
SARGON II Chess 

on Diskette 32 
TRILOGY OF GAMES 27 

SPACE GAME ALBUM 38 

SPACE INVADER ICass.l 18 

SPACE INVADER (Disk.) 23 
SYBEX APPLE -80 

8080 Simulator 17 
FORTH II by PROGRAMMA 

SOFTWARE 45 
SINGLE DISK COPY 

ROUTINES 17 
APPLEBUG DEBUGGER 27 
APPLESOFT UTILITY PRO- 

GRAMS BY HAYDEN 27 
The CORRESPONDENT 35 
ASTEROIDS IN SPACE 19 
HEAD -ON 25 
3 -D ANIMATION PACK 53 
BATTLESHIP 

COMMANDER 23 
FASTGAMMON 26 
STAR CRUISER 24 
TRANQUILITY BASE 24 

More software available 
Please write us for a list. 
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INTERNATIONAL 
CUSTOMERS: 

TELEX65-000 
ANSWER "BETA" ATTENTION "CRUS" 
COMING SOON... 
SALES AGENTS IN: 
LONDON PARIS BERLIN CAIRO 

ROM KONG TOKYO 

EXIDY 

RIYADH JOHANNESBURG 
SYDNEY MEXICO CITY 

ATARI 
Please 

Call 
For 

Best 
Price 

ATARI' 
- -, 

SORCERER II 
COMPUTER 

18,32K Er 48K VERSIONS AVAILABLE 
5.100 EXPANSION UNIT 375 

WORD PROCESSING PAC 179 

DEVELOPMENT PAC 69 

PMC-80 

THE TRS -80 'WORK- ALIKE' 

16K LEVEL II ONLY $579 
Completely compatible with Radio Shack TRS -80 
Level II software and peripherals. Features include. 
Level II Basic, Video B Ch. 3 TV output. Built 
n Cassette, 40 pin interface conn., 16K User RAM 
memory, Expandable to 48K. 

For more information, please call or write. 

16k ,R$799 
ATARI 800 

PERSONAL COMPUTER SYSTEM 

400 COMPUTER 479 
820 PRINTER 140 col.I 459 
810 DISK DRIVE 559 
410 PROGRAM RECORDER 59 
816 DUAL DISK DRIVE 1199 
822 THERMAL PRINTER 140 col.) 369 
825 PRINTER (80 col. imp.) 795 
850 INTERFACE MODULE 175 
ATARI 16K RAM MODULE 155 
LIGHT PEN 65 
ACOUSTIC MODEM (CAT) 169 
COMPUTER CHESS 35 
SPACE INVADERS 19 
STAR RAIDERS 49 
SUPER BREAKOUT 35 
3 -D TIC -TAC -TOE 35 
VIDEO EASEL 35 
MUSIC COMPOSER 49 
VISICALC DISK 129 

PLOTTERS VIDEO MONITORS 

on$1095 
WATANABE MIPLOT 

for more info lease call or write 

LEEDEX VIDEO 100 139 
SANYO 9" BEM 165 
SANYO 12" BEAN 255 
PANACOLOR 10" COLOR 329 
NEC 12" HI -RES COLOR 875 
NEC 12" LO -RES COLOR 399 
NEC 12" GREEN PHOSPHERIP311 239 
TELEVIDEO 912B&C 698 
TELEVIDEO 920B Et C 745 

OHIO 
SCIENTIFIC 
C4P 
$799 

C4PMF 1699 

Cassette Disk 

SPACE INVADERS 19 29 
SARGON II 30 35 
FORTH NIA 69 
OS 65-D V3.3 NIA 79 
MOMS PLANNER N/A 100 
GRAPHICS I NIA 35 
DAC I NIA 45 
ASSEMBLER/EDITOR 40 N/A 
EXTENDED MONITOR 20 NIA 
PASCAL Et FORTRAN 14P B 8P only). NIA 450 

When orderin t lease s ecif s stem. 

PRINTERS 
ANADEX DP-8000 775 
ANADEX DP -9500 1350 
BASE 2 649 
CENTRONICS 737 825 
PAPER TIGER IDS-460 wlgraphics 1195 
PAPER TIGER IDS-440 wlgraphics 895 
NEC SPINWRITER 2550 
TRENDCOM 200 519 
SILENTYPE Wllnt 515 
EPSON TX-80 wlgraphics 729 
EPSON MX -80 132 col 620 
()LIME SPRINT 5 2550 

ORDERING INFORMATION: Phone Orders invited using VISA. MASTERCARD AMERICAN EXPRESS. or bank wire transfers VISA ö MC credit card service charge of 2 °o 
AE credit card service charge of 5 °o Mail orders may send charge card number (include expiration dale) cashiers check. money order or personal check (allow 10 
business days to clear 1 

Please include a telephone number with all orders Foreign orders (excluding Military PO's) add 10 ° for shipping all funds must be in US 
dollars (letters of credit permitted) Shipping. Handling and Insurance in U S add 3° (minimum $4 00) California residents add 6° sales tax Our low margins prohibit 
us to send COD or on purchase orders or open account (please send for written quotation 1 All equipment is subject to price change and availability Equipment 
is new and complete with the manufacturer warranty We do not guarantee merchantibility of products sold All returned equipment is subject to a 15° restocking lee 
We ship most orders within 2 days 
WE ARE A MEMBER OF THE BETTER BUSINESS BUREAU AND THE CHAMBER OF COMMERCE. RETAIL STORE PRICES MAY DIFFER FROM MAIL ORDER PRICES. 

PLEASE SEND ORDERS TO: 
CONSUMER COMPUTERS MAIL ORDER 8314 PARKWAY DRIVE GROSSMONT SHOPPING CENTER NORTH, LA MESA CA. 92041 
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System Review 

The Sinclair Research ZX80 
John C McCallum, Department of Computer Science 

York University, 4700 Keele St 
Downsview, Ontario, M3J 1P3 Canada 

The new ZX80 microcomputer from Sinclair Research 
Ltd is a remarkable device. Although first announced to 
the North American public in February, 1980, the 
microcomputer did not become available until the fall. 
During the wait, the price has dropped from the expected 
$245 to just under $200. Because of this, the ZX80 is being 

At a Glance 
Name 
Sinclair ZX80 

Manufacturer 
Sinclair Research Ltd 
475 Main St 
POB 3027 
Wallingford CT 06492 
(617) 367 -1988 

Price 
$199.95 

Dimensions 
15.9 by 20.8 by 3.7 cm 
(61/2 by 81/2 by 11/2 

inches) 

Processor 
Z80A, 8 -bit 

System clock frequency 
3.25 MHz 

Memory 
1 K -byte static memory, 
4 K -byte system ROM 
(includes BASIC inter- 
preter) 

Mass storage 
Uses standard cassette 
recorder (not included) 

Other hardware features 
Forty -key pressure - 
sensitive keyboard; built - 
in RF (radio- frequency) 
modulator (for channel 
2); creates video display 
of 24 lines of 32 
characters each; includes 
AC adapter, cables to 
cassette recorder 

Software 
4 K -byte system ROM, 
which includes a BASIC 
interpreter and necessary 
internal software 

Options 
8 K -byte BASIC module 
and 16 K -byte program- 
mable memory module 
(see "New Sinclair 
Modules" text box for 
details) 

Comments 
Contains introductory 
BASIC book, A Course 
in BASIC Programming, 
128 pages, 20 by 14 cm 
(81/4 by 53/4 inches) 
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widely advertised as the first personal computer for 
under $200. 

The ZX80, shown in photo 1, is a new design from 
Clive Sinclair, a well -known British electronics in- 
novator. Sinclair is best known for his previous products: 
a miniature television, low -cost calculator and digital 
watch kits, and miniature stereo components. All of his 
products have stressed small size, low cost, and high - 
quality operation -usually at the expense of packaging. 
The same is true of the ZX80. 

Can it be any good if it sells for under $200? This is a 
reasonable question, but the question that is most impor- 
tant when buying a computer is, 'Will it do the job I want 
it to do7" The only way to tell is to look at its features in 
some detail. In order to design a very low -cost computer, 
some features had to be cut. However, the new features 
that have been added are rather impressive. The good 
features include low price, small size, high micropro- 
cessor speed, ease of program entry, and real -time BASIC 
syntax checking. 

The price of $199.95 includes the assembled computer, 
an AC (alternating current) power adapter, a cable to 
connect the ZX80 to a standard television set (channel 2), 
connectors for a cassette recorder, and a well- written 
book on programming in BASIC for the ZX80. For those 
interested in building kits, a kit version is available. 
However, you will not save money by doing so, and the 
kit involves some steps that are rather involved for an in- 
experienced kit builder. 

The ZX80 is small. The actual dimensions are 15.9 by 
20.8 by 3.5 cm (61/2 by 81 /2 by 11/2 inches), or about the 
size of a hardcover book. It is not the smallest personal 
computer -the new pocket computers from Sharp, Pana- 
sonic, Quasar, and Radio Shack have that honor. Also, 
because the ZX80 has to be attached to its AC adapter 
and a television set to work, some of its size advantage is 
lost. 

As part of this evaluation, several benchmark pro- 
grams were run in BASIC to compare the ZX80 to other 
personal computers. Although the ZX80 is not as fast as 
advertisements imply, it does run faster than many other 
personal computers, including the Radio Shack TRS -80 
Model I. 



"What You Don't Know 
Won't Hurt You ". Couldn't Be 

Further From The Truth 
When It Comes To Running Your 

Own Business. 

I 

How far from the truth is the 
adage that says "What you 
don't know won't hurt you." 

Systems II is designed to 
give you the advantage. Its up- 
dated methods and program- 
ming procedures will take you 
out of the "pencil pushing" age 
and into "today's technology ". 
The Reasons For Systems II 

The number one reason 
is dependability. 

At Applewest Inc. we have 
put the system through its 
paces. However no matter how 
much "in- house" testing is 
done the true test comes from 
the end user - like yourself. 
We listened to our customers 
and we learned. 
Here Is What We Found Out 

The small businessman 
wants big performance from 
his micro system, not micro 
performance. He wants com- 
plete documentation that is 
easy to use. He wants com- 
plete flexibility to grow into a 

more advanced system. He 
wants the availability of addi- 
tional programs so he won't be 
boxed in. Last, but not least, he 
wants support for any pro- 
blems he may have. 
Here Is How We Responded 

To expand the performance 
of the already super Apple II, 
the KSAM (keyed sequential ac- 
cess method) was developed 
for fast access to any record 
on file, giving performance that 
even larger systems find hard 
to beat. 

Our documentation is the 
most complete of any on the 
market. Our Operations Manual 
explains in depth the use of 
each module in the system, but 
we didn't stop there. 

A Lesson Manual /User's 
Guide was developed 
taking the user through -_ __ 
the system in a format- 
e d , learning process. = 

SYSTEMS II is avail- Software Inc. 
able on five and one quarter Apple llisa trademark of Apple Computers 

diskettes, standard eight inch 
disk or a ten megabyte hard 
disk. Programs are continuous- 
ly being developed to expand 
the usability of our system. 

See your local dealer today. 
If he doesn't have SYSTEM II 
have him give us a call. 
Systems II - Apple II - And You 
Moving Your Business Forward 
Faster. 
2455 S . 4th Ave., Suite 2, Ontario, Oregon 97914 
(503) 881 -1147 



High 
Technology 
Have you heard? 
The Cashier* has been 
promoted to 
The Store Vanager 
The Cashier has so much more to offer 
than its name implies that we decided to 
give it a new name. This valuable software 
package can save time and increase profits 
for small business owners by providing' 

real -time inventory control 
point -of -sale functions 
customer & vendor address lists and 
mailing labels 
informative management reports 
up -to- the -minute sales monitoring 
invoices, quotations. & packing slips 
purchase orders & receiving reports 
daily, monthly, and year -to -date sales totals 
physical inventory checklists 
and much, much more. 

But what can you call a software package 
for the Apple II* that does so much? You 
might call it 'remarkable' ... we call it 

The Store Manager. 

Drop by your local 
computer store and 

see what The 
Store Manager 

can do 
for you 

High 
Technology, Inc. 
P.O. Box B -14665 
8001 N. Classen Blvd. 
Oklahoma City. Oklahoma 73113 
405 840 -9900 

'Apple II and The Cashier are trade names of Apple Computer Inc 
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Photo 1: A photograph of the ZX80 in operation. The 
homemade power supply gives an indication of the small size of 
the computer. At the bottom of the television set, a BASIC line 
is being edited. 

The ZX80 also has a few software features that are 
useful. The single- keystroke keywords mean that, instead 
of typing a whole word, you have to type only a single 
character on the keyboard. This can cause some confu- 
sion at first, and it takes some time to remember not to 
type the whole word. But it does speed up the typing pro- 
cess when entering a program. Because the keywords are 
stored in 1 byte each, you save memory space that can be 
used for extra program storage. 

Another BASIC feature that I found impressive is the 
syntax checking of the program as you type it in. I have 
always been disappointed that most other versions of 
BASIC do not do this. The ZX80 actually prompts you 
with the type of input it is looking for -a keyword, a 
literal, a string, or a number. If you enter an illegal state- 
ment, it indicates where the statement is wrong and will 
not let you enter that statement into the program. It also 
does a similar check on input data requested by a running 
BASIC program. In fact, it allows you to enter simple ex- 
pressions for numeric input and calculates the value while 
reading the value into the program; a very nice feature. 

At $200, though, everything cannot be optimum. 
There are objectionable features too. The most annoying 
or limiting features of the ZX80 are its small memory 
size, screen blanking during program execution, its 
limited BASIC, and its keyboard. 

The ZX80 comes with 1 K bytes of programmable 
static memory, although a memory- expansion board 
allowing 16 K bytes of memory is expected soon (see text 
box). These 1024 bytes of memory are shared by system 
variables, your BASIC program, the program variables, 
working space, the video -display memory and the stack. 
Although the space is used very efficiently, 1 K bytes of 
memory do not store a large program, no matter how 
efficiently it is squeezed. 

Perhaps the most limiting characteristic of the ZX80 is 
the screen -blanking behavior. When the ZX80 is ex- 
ecuting a program, the TV screen goes black. This hap- 
pens because the processor is used to control the display 
as well as to do the processing, and the design decision 
was made to have the processor devote its time to only 
one of these. The effect of this trade -off is to increase pro- 
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datasouth announces... 
THE TOTAL PRINTER PACKAGE! 

, ..>~ ,. 

With so many matrix printers on the market today, it may seem 
tough to find exactly the right one for your application. Some 
models may offer the speed you need, others the communications 
flexibility and still others the forms handling capability. But no 

printer offers all the features you need...until now. 

The DS180 matrix printer provides the total package of perfor- 
mance features and reliability required for applications such as 

CRT slave copy, remote terminal networks and small to mid -range 
systems. Not a "hobby- grade" printer, the DS180 is a real work- 
horse designed to handle your most demanding printer require- 
ments. And pricing on the DS180 is hundreds of dollars below 
competitive units. 

High Speed Printing - Bidirectional, logic- seeking printing at 

180 cps offers throughput of over 200 I pm on average text. A 

9 -wire printhead life- tested at 650 million characters generates 
a 9x7 matrix with true lower case descenders and underlining. 

Non- volatile Format Retention -a unique programming keypad 
featuring a non -volatile memory allows the user to configure the 

DS180 for virtually any application. Top of form, horizontal and 

vertical tabs, perforation skipover, communications parameters 

and many other features may be programmed and stored from the 
keypad.When your system is powered down, the format is retained 
in memory. The DS180 even remembers the line where you stopped 
printing. There is no need to reset the top of form, margins, baud 
rate, etc.... it's all stored in the memory. If you need to recon- 
figure for another application, simply load a new format into the 
memory. 

Communications Versatility -The DS180 offers three interfaces 
including RS232, current loop and 8 -bit parallel. Baud rates from 
110 -9600 may be selected. A 1K buffer and X -on, X -off hand- 
shaking ensure optimum throughput. 

Forms Handling Flexibility - Adjustable tractors accommodate 
forms from 3 " -15 ". The adjustable head can print 6 -part forms 
crisply and clearly making the DS180 ideal for printing multipart 
invoices and shipping documents. Forms can be fed from the front 

or the bottom. 

If you would like more information on how the DS180's low -cost 
total printer package can fill your application, give us a call at 

Datasouth. The DS180 is available for 30 -day delivery from our 

sales /service distributors throughout the U.S. 

data©ie 
computer corporation 

4740 Dwight Evans Road Charlotte, North Carolina 28210 704/523 -8500 



2i, 

2b 

i REM 
2 REM Ct- f?RCTER SET - 2X80, 
3 PRINT - - 
4 PRINT - - 

1O FOR 1=1 TO 256 
20 PRINT CHR$(I); 
30 NEXT I 

I.r .dMi£$:?O-+z/=><;, .012345 
676 9ASCOEFgiIJ KLbSVOPDRSTUVWXYZ?? 

,'2',"")--r7-.7.-r7-7-7 
. . i'L'S:?() -+'C/=><'.oi'-- 

67:3SA8CCEFG;1ìJKL(^i :GPGT.r=,TLA,!)XY 
THEN TO )( 

NOT -+x/ AND OR xx =>< LIST RE TU CLS DIM SAVE FOR GO TO POKE I NPUT RRNOOMISE LET ?? NEXT PRINT 
? NEW RUN STOP CONTINUE I F GO UB LORD CLEAR REM ? 

0/30 

Photo 2: The character set of the ZX80 computer. Photo 2a 
shows a program that will list all 256 characters used by the 
ZX80. Photo 2b shows the character set produced by the pro- 
gram; note that some characters are expanded to multiletter 
keywords and that undefined codes are represented by a ques- 
tion mark. 

100 REM BENCHMRRK PROGRAM 7 =` 300 PRINT START' 
400 LET K =0 
430 DIM M(5) 
500 LET K =K+1 
510{1LET A= Ki223s4 -5 
520 GO SUB 820 
530 FOR L =1 TO 5 
535 LET M(L) =A 
540 NEXT L 
600 IF K<1000 THEN GO TO 500 700 PRINT 'END - 
800 STOP 
820 RETURN 

630 LET Mt =K /2x3,4 -5 

Photo 3: Editing on the ZX80. The cursor (at line 510 at the top 
of the screen) can be moved via arrow keys to different lines of 
the program. When the Edit key is pressed, the line being 
pointed to is copied at the bottom of the screen, where it can be 
edited. The cursor on the bottom line can be moved right and 
left; characters can be deleted or inserted at the current cursor 
position. When the Newline key is pressed, changes made in this 
line are added to the existing program. 
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cessing speed at the expense of limiting the interactive 
quality of the ZX80. It is not going to have the same types 
of games as the Commodore PET or the Apple II corn - 
puters. However, when performing long calculations on 
the ZX80, it is easy to tell when the program ends -the 
room bursts into light! 

The limited features of ZX80 BASIC are also 
frustrating. This is a result of the limited amount (4 K 
bytes) of ROM (read -only memory) available. This mem- 
ory contains the software used for the BASIC interpreter, 
for the character generator for the TV display, for de- 
coding the keyboard, and for cassette reading and writ- 
ing. This squeeze results in many useful BASIC functions 
being omitted. 

When dealing with strings, for example, you can break 
up a string using two functions: CODE gives the ASCII 
(American Standard Code for Information Interchange) 
equivalent of the first character of the string; the TL$ 
(tail) function returns a string containing all but the first 
character of the string. As an example of functions left 
out, you cannot put two strings together (no concatenate 
operation or function exists). However, Sinclair intends 
to bring out an optional 8 K -byte floating -point BASIC 
on a single ROM. With more than double the space to 
work with, it should be a very rich and impressive 
language. 

The last feature that I find annoying is the keyboard. It 
works -but @ " #$. It is a touch -sensitive key- 
board- smooth, washable, indestructible. But it is dif- 
ficult to keep your fingers positioned properly on the 
keys, particularly on the shift key, without inadvertently 
pressing an extra key or two. The hardest keys to use are 
the cursor controls and the rubout keys (both are shifted 
characters). I always seem to end up with zeros where I 

want to remove a character (rubout is shift- zero). Re- 
member, though, that some people pay more for a key- 
board than this entire computer costs. This was a very 
wise place to save money on the design. 

Some Technical Details 
The ZX80 microcomputer uses a very efficient design 

with a total of only twenty -two standard integrated cir- 
cuits, including the voltage regulator. The main pro- 
cessor is a Z80A processor running at a speed of about 
3.2 MHz. The programmable memory is a pair of 4 K -bit 
static memory devices. The ROM is a single 4 K -byte 
part that includes both the BASIC interpreter and the 
other functions listed above. 

The operation of the ZX80 is -so far as I understand 
it -quite complicated because it works on a mix of hard- 
ware and software. The overall concept is that the refresh 
counter of the Z80 is used to control the generation of the 
lines of the video display, producing dots on the TV 
screen at twice the frequency of the processor clock. The 
keyboard is scanned under software control as I/O (in- 
put /output) port number 1, a port that is also shared by 
the cassette input circuitry. The cassette output signal is 
the same as the video synchronization signal; it is also 
under software control. It is an interesting design, but 
you will need to study the ZX80 ROM carefully before 
you can really understand it. 

The character set is also a little strange. The keywords 
that are entered with single strokes are stored as single 
tokens and are expanded when displayed. Photo 2 shows 
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830 Modern $145 
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Lexicon 

LEX -II $115 
Novation 
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D -CAT $160 

MONITORS 
APF - 9" Monitor S123 
Sanyo - 9" Monitor $147 
VIDEO TERMINALS 
Hazeltine 
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1420 S795 

Soroc 
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912 B S724 
912 C S724 
920 B S773 
920 C S773 

Zenith - Z - 19 S789 

PRINTERS 
Centronics 

730 Serial S650 
730 Parallel $598 
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Diablo 
1640 630 S2400 
1650 Call 

Epson -MX -80 Call 
NEC 

5510 Call 
5520 Call 

Okidata - Microline 80 S524 
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5/45 Call 
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Altos Call 
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Northstar 

HRZ II -32K D (Assm) 
HRZ II -32K Q (Assm) 

Zenith 
Z -89 48K 

BUY, SELL, TRADE 

Experienced Equipments 
Centronics 779 $600 
Centronics 730 $450 
Teletype 40 $3400 NEW 
Comprint $400 
Z -89 Call 
Sanyo15 "Monitor $195 

Soroc IO 120 . . $500 

$2300 TI 810 Basic .. $1200 
S2665 TVI 912 $550 

TVI 920 $600 

$2210 Oume Call 
Diablo Call 

DISKETTES 
BASF 

5 4 -0 Sector S/S D/D (Qty 10) $33 
5'4 -10 Sector S/S D/D (Qty 10) $33 
5'4-10 Sector D/S D/D (Qty 10) $37 

Memorex 
514-10 Sector S/S D/D (Qty 10) $27 

Dysan 
5'. -10 Sector S/S D/D (Qty 10) $37 
5'4-10 Sector D/S D/D (Qty 10) $42 

Scotch 
5': -0, 10, 16 Sector (Qty 100) $275 
8 " -0, 32 Sector (Qty 100) S275 

Prices reflect 3% cash discount. Product shipped 
in factory cartons with manufactures warranty. Add 
2 %, a minimum of S5, for shipping and handling. 
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UJAREHOUSE (a ,. VISA 
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a program for generating all 256 codes. 
The high quality of the black- and -white display can be 

seen in the photograph of the TV screen, which is a stan- 
dard 12 -inch color TV set (see photo 2b). The question 
marks are undefined codes, and the keywords (which are 
spelled out) are fairly obvious. The graphics characters 
allow a limited 46- by 64 -pixel graphics resolution. 
However, since the ZX80 is not primarily designed for in- 
teractive graphics applications, the existing resolution on 
the ZX80 should be sufficient. 

Software Features 
The ZX80 system is excellent for learning introductory 

programming concepts. This is in large part due to the 
immediate feedback about errors. For the student at the 
introductory level, the limited features of the language 
are useful in preventing confusion; compare this with the 
extreme detail taken to describe some complicated ver- 
sions of BASIC. When you are ready to progress at a 
later time, the expanded version of BASIC will be 
available. 

ZX80 BASIC not only prevents you from making syn- 
tax errors, but it also prompts you with a cursor that tells 
you what it is expecting -a keyword (denoted by a K in- 
side the square cursor) a literal (denoted by an L), or a 
numeric literal (denoted by an LS). When a program is 
expecting string input, it puts the cursor between quotes, 
then expands the quotes as you enter the text. With the 
ZX80, you never get the string errors during data entry 
that are so common with other personal computers. 

The method of editing programs is also well planned. 
A cursor, controlled by the 1 and 1 cursor keys, is used to 

the electric pencil II"' 
for the TRS-80 Model 11* Computer 

the Electric Pencil is o Character Oriented Word Processing 
Systnn. This means that test is caned m n cenlinuws string 
of characters and is manipulated m such. This allows the user 

real.a freedom and ease in th rro t and Imdling of 
Since lines are ot delineated, ,y number of char - 

wards, lines or paragraphs may be inserted or deleted 
anywhere in the text. The entirety of the teat shifts cud 
opens up or closes as needed in hall w of the user. Car- 
riage returns m well m ward hard n ore not rewired 
since each line of teat is formatted odomahcnlly. 

As teal b typed awl an m the d a screen line is reached, a 
partially completed d is shitted to Me hegiming of the 
lollowing line. Whenever test is 

n 

snted or deleted, existing 
test is pushed down or culled up in o wrap around Inshion. 
Everything (pears on the video display scree. m d occurs 
thereby etiminoting my guesswork. Teat may he reviewed of 
will by wriable speed o page -of -o-time scrolling both in the 
forward and re a directions. By using the search or the 

au/ a replace function, any string of characters may he 
loomed ...or replaced with my other string of characters as 
desired. Specific sets of choocters within encoded strings 
may Aso be located. 

When test is printed, The Electric Pencil automatically 
inserts carriage returns where they are needed. N,mnon 
combinations of Line Length, Poge Length, Character Spacing, 
Line Spacing red Poge Spacing ollow far any farm to be 
handled. Right justification gives right -hind rnargins hot 
are even. Page, may be mothered as well as titled. 

the electric pencil 
a Piave. Word Processing System 

The TRSDOS versions of The Electric Pencil II are our bust 
ever! You co,, row type as fast as you like without losing any 
characters. New TRSDOS features include word left, ward right, 
wad delete, bottom of page numbering as well as extended 
cursor controls for greater mer flexibility. BASIC files .nay 
also be written oho simply edited without additional software. 

Our CP /M versions we the sane as we love hen distributing 
In several years asd allow the CP /M user to edit CP /M files 
with the addition of on CONVERT utility for on additional 
$35.00. CONVERT is rot required it only wick oho easy wad 
processing is required. A keyboard Caller permits fast typing 
without character Ions. 

CP /M TRSDOS 
Serial Diablo, NEC, Onme S 300.00 S 350.00 
All other printers S 275.00 S 32SÁ0 

The Electric Pencil 1 is till available for TRS-110 Model 1 

users. ro m m Although t sophisticated Electric Pencil il, it 
n still on extremely easy to man lid Powerful word Processing 
system. The software Ins been designed to be used with both 
Level 1 (16K system/ and Level II models of the TRS -00. Two 
versions, one to me with cassette, and one for me with disk, 
are available on cassette. The TRS-80 disk version is easily 

ho transferred to Ask o is fully interactive with the READ, 
WRITE, DIR, and KILL routines of TI1SDOS. 

TRC Cassette S 100.00 
TRD Disk S 150.00 
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Features 
TRSDOS or CP /M Compatible Supports Four Disk 
Orion Dynamic Print Formatting Diablo, NEC A 
Dow Print Packages Multi- Column Printing Print 
Volpe Chaining Poge -at -o -time Scrolling 
Bidirectional Multispeed Scrolling Subsystem with 
Print Value Scoreboard Automatic Word to Record 
!amber Tolly Global Search F. Replace Full Margin 
Control End of Poise Control Non Printing Text 
Commenting Line 8 Paragraph Indentation 
Centering Underlining Boldface 

VISA 

in 
SS 

MICHAEL SHRAYER SOFTWARE. INC. 

1199 Los Robles I), 

Palm S i,ro .c. CA 97262 
1714) 323 1400 
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point to the "current" line. When the Edit key is pressed, 
the current line moves down to the bottom of the screen 
to the program -entry line. There is always at least one 
line between the program and the text -entry line, so you 
will not get the areas confused. 

Once the line is in the program -entry area, the line is 
treated exactly like a program line that you are typing ex- 
cept that the cursor is at the beginning of the statement. 
The cursor control keys - and - are used to move the 
cursor within the line. Typing anything just inserts it at 
that point in the line, and the rubout key is used to delete 
the previous character. When you are finished editing, 
just press Newline and the edited line replaces the old line 
in the program (see photo 3). If you modify the line 
number during editing, you create a new line in the pro- 
gram. This feature makes it very easy to duplicate lines in 
a program. 

The best way to describe the features of the ZX80 
BASIC language is to add to the comparison table used 
by Creative Computing in their "BASICs Comparison 
Chart" (July 1980 issue, pages 28 and 29). The major 
features of the Sinclair Research ZX80 4 K -byte BASIC 
are given in table 1. 

Performance of the ZX80 
At some time, all users become concerned about the 

speed of their computers. There is no simple way to com- 
pare the speed of various personal computers without 
running actual programs. Two standard benchmarks 
have been used to compare a wide range of computers 
running BASIC. These have been run on the ZX80 to get 
a valid estimate of its speed. 

The system clock frequency of the Z80A processor is 
3.2 MHz. This compares to about 1.77 MHz for the 
Radio Shack TRS -80 Model I or to the 4 MHz of the 
TRS -80 Model II, both of which also use the Z80 as the 
main processor. A Z80 running at 2 MHz should be 

Integer variables 

Real variables 
String variables 

Arrays 

Arithmetic operations 

Arithmetic operations 
Relational operations 

Boolean operations 

String operations 
BASIC statements 

BASIC expressions 

BASIC commands 

Graphics 

Table 1: Summary 
BASIC. 

yes; names must contain letters and 
numbers only, but can be any length. 
no 
yes; names must be one letter fol- 
lowed by a dollar sign (eg: A$, B$, ..., 
Y$, Z$). 
integer and one -dimensional (eg: 
C(N)) only; names must be one letter 
long and are initialized to zero 
values. 
performed on 16 -bit signed integer 
values. 
+ , - * , / , (exponentiation) 
= ,>, <, on either string or integer 
argument pairs. 
NOT , AND , OR performed on cor- 
responding bits of integer arguments. 
CHR$(X), TL$(X$), STR$(X$) 
CLEAR, CLS, DIM, FOR, GOSUB, GO 
TO, HOME, IF, INPUT, LET, NEXT, 
POKE, PRINT, RANDOMIZE, REM, 
RETURN, STOP 
ABS(X), CODE(X$), PEEK(X), RND(X), 
USR(X) 
CONTINUE, EDIT, LIST, LOAD, NEW, 
RUN, SAVE 
20 graphics characters; effective 
resolution is 46 rows of 64 squares 
per row, plus some graphics 
characters for shading. 

of the Sinclair Research ZX80 4 K -byte 



WHY CIS COBOL 
LETS YOUR 

MICROCOMPUTER 
PERFORM LIKE A 

MAINF :: u E. 
Now, you can use a microcomputer for 

sophisticated business applications 
...because now there's CIS COBOL. 
Micro Focus developed this COBOL so 
your microcomputer can run the same 
programs as a minicomputer or a 
mainframe. 

CIS COBOL is Micro Focus' Compact, 
Interactive, Standard COBOL which 
offers the advantages of COBOL... 
powerful data structure features, English - 
like language, existing programmer 
expertise... to provide you with a full 
commercial language. You won't be 
restricted by size either: a 64K byte 
microcomputer will compile up to 8000 
lines of COBOL, more if the program's 
split into dynamically loaded modules. 

Choose a Compact Compiler. 
The Compact compiler runs on 32K byte 
microcomputer systems. Its powerful 
subset includes full support for random, 
indexed and sequential files. 

Or choose the 
Standard Compiler. 
The Standard CIS COBOL compiler 
requires a minimum 48K of user RAM. 
A super -set of the Compact compiler; 
implementing ANSI '74 COBOL to 
Federal Low- intermediate Level. 

The same CIS COBOL 
extensions for conversational 
working, screen control, interactive 
debugging, and special peripheral sup- 
port are in both compilers. And there are 
more reasons to consider CIS COBOL: 

It conforms fully to the ANSI '74 stand- 
ard, so programs are portable upwards 
and downwards to minis or mainframes. 

Its interactive features enable main- 
frame programmers to get results fast... 
working on inexpensive microcomputers. 

Forms 
The FORMS utility lets you build a 
screen layout online at the CRT. Then 
it automatically generates COBOL 
record descriptions for inclusion in your 
program. 

Forms -2 
A superset of FORMS, it eliminates thu 
need to write simple data entry and 
inquiry programs, because the programs 
can be automatically generated from 
screen definitions. 

Environment 
CIS COBOL products run on the 8080 
or Z80 microprocessors under the CP /1V1 ' 

operating system, and on the LSI -11 
or PDP -11 processors under RT -11. 
They are distributed in a variety of disk 
formats and come with a utility that 
enables you to use any make of CRT 

OEMs 
Intel has adopted CIS COBOL and offers 
it (as iCIS- COBOL) for their Intellec and 

Intellec II systems. Ideal 
for OEM's or private label, 

CIS COBOL was developed 
entirely by Micro Focus. Send 

inquiries for CIS COBOL object packs 
and application vendor terms to MICRO 
FOCUS or its licensed distributors. 
Distributor terms also available from 
MICRO FOCUS. 

Send me more information for: En 

Single Copy Users 
Reseller and Distributor Licensing 

Name 
Title 
Company 

Address 
City /State 
Zip /Phone 
Computer Model 

Version of DOS 

MICRO FOCUS' 
Micr t Focus Inc. 1601 Civic Center Drive 
Santa Clara CA 95050 Tel: (408) 984-6961 
Telex: 171-135 MISSION SNTA 
U.K. Office 58 Acacia Road St. Johns Wood 
London NW8 6AG Tel: 01 722 8843 Telex: 
228536 MICROF G 

L J 

CIS COIi(1I. distributors include: Vector Graphic, Onyx Systems, Altos Computer Systems. Lifeboat Associates. Research Machines. ii'lecomputing. Modular Business Systems. kair. Midlectron, 
Rostrunirs and Johnson- Laird Inc. t Intellec is a trademark of Intel Corp. C1 "M is a Trademark of Digital Research Inc. 
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Benchmark 
Number 1 2 3 4 5 6 7 

Execution 
Time (Seconds) 1.6 4.7 9.0 8.5 12.2 25.3 38.5 

Table 2: Execution times of BASIC benchmark programs on 
the Sinclair ZX80. See text for details 

similar in speed to a 6502 running at 1 MHz (as used in 
the Commodore PET or the Apple II). These estimations, 
however, do not consider the efficiency of the BASIC in- 
terpreter, which is often the most important speed factor. 
Thus, the execution -timing test of actual BASIC bench- 
mark programs is the most important way of comparing 
the speed of various personal computers. 

The ZX80 ranked between second and third places in 
the BASIC benchmarks done for Kilobaud magazine (see 
"BASIC Timing Comparisons" by Tom Rugg and Phil 
Feldman, October 1977, page 20). It was beaten only by a 
6502 microprocessor running at 2 MHz (an Ohio Scien- 
tific Challenger II running its 8 K -byte BASIC), and by a 
Z80 running at 4 MHz (Zapple 8 K -byte BASIC). For 
those interested in the actual times of the benchmark pro- 
grams, they are given in table 2. 

The prime- number program used for benchmarking 
BASIC processors by Interface Age was also run (see 
"Assignment: Benchmark," by Tom Fox, June 1980, page 
130). [A similar benchmark program was given in 
"TRS -80 Performance: Evaluation by Program Timing" 
by James R Lewis, on page 84 of the March 1980 
BYTE....GW] This benchmark is particularly interesting 
because it was run on several of the fastest small com- 
puters, as well as on a DEC (Digital Equipment Corpora- 
tion) PDP -10 computer. The program given in the Inter- 
face Age article had to be modified slightly to allow for 
integer BASIC. However, the only major effect was to 
change an INT function to an integer multiply. The ex- 
ecution time for the program running on the ZX80 was 

1604 seconds. Although this was not very fast compared 
with many of the computers in this benchmark, it was 
not the slowest either (the TRS -80 Model I took 1928 
seconds). The execution time was decreased to 1513 
seconds by removing the comment statements from the 
program (a 5% increase in speed). This is a typical way of 
speeding up BASIC interpreters. 

The ZX80 might be summarized as a high- perfor- 
mance, very low -cost, portable personal computer sys- 
tem. It is best used for home or school use in learning the 
concepts of programming. When the memory- expansion 
and floating- point -BASIC modules become available (see 
the "New Sinclair Modules" text box), it will also be good 
for low -cost mathematical, scientific, and engineering ap- 
plications. If you are looking for your own home com- 
puter, the ZX80 is a good starting point. 

New Sinclair Modules 
As this article goes to press, Sinclair Research Ltd 

has announced two new modules for the ZX80, an 
8 K -byte BASIC in ROM and a 16 K -byte program- 
mable- memory module. According to an American 
representative of Sinclair Research Ltd, the pro- 
grammable- memory module and a later version of the 
BASIC module currently being sold in England will 
probably be available soon on the American market. 
The prices are expected to be "under $100" for the 
16 K -byte programmable- memory module and "about 
$40" for the 8 K -byte BASIC module. The BASIC 
module will be slightly different from the one now be- 
ing sold in England in that it will add printer support 
to the ZX80. 

References 
1. Davenport, Hugo. A Course in BASIC Programming -ZX80 
Operating Manual. Sinclair Research Ltd, 1980. 
2. "Personal computer looks to open up the market with an ultralow 
price." Electronics, Volume 54, Number 4, February 14, 1980, pages 
80 thru 82. 
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New FASCAL100TM CPU mates 
today's popular UCSD Pascal lan- 
guage to your S-100 system. With 
both a 280 processor and the Pascal 
Microengine' aboard, PASCAL -100 
gives you the power of software data 
structuring without sacrificing 
speed, memory space -or even your 
current 280, 8080 and CP /M, 
software. 

Greater Speed. Up to 5 to 
10 times faster than usual S -100 

implemen- 
tations 
of 
UCSD Pascal.' 

More Memory. up to 
128K bytes of memory, plus an optional 
IM extended address feature. 

Better Performance. 
Complies with the new IEEE 
standard- PASCALI00 has 
upward compatibility built in. 

For complete injormatlon -fast -mall this ad or call us. 
Name Title 

Company Phone 

Address 

State Zip 

Digicomp Research TerraceHill. Ithaca NY 14850 (607)2735909- 

Dealer /OEM Inquiries 
welcomed 

li 
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Don't play games 
with your company's money. 

Our entry level computer system is the first step in 
a full range of computer products. Not the last step in 
a full range of computer games. 

We call it VIP. The Vector Intelligent Partner. And 
with a price of just $3695, you can't get more computer 
for your money. 

VIP has all the assets and none of the liabilities of 
other entry level systems. It starts off with a lot more 
disk capacity. It has the same computational power, uses 

the same software as our larger systems, and can 
be upgraded at any time. So you avoid the 
expense of new hardware and software when 
you outgrow your current system. 

You'll be able to do low cost word processing, 
mail list sorting, database management and 

accounting. You can even do software 
development. 

VIP is perfect for salesmen, real estate 
brokers, insurance agents, small business 

owners and corporate department heads. 
Because at Vector, improving your business is the 

best way to improve our business. 
For information contact Vector, 31364 Via Colinas, 

Westlake Village, CA 91362. Or call 213/991 -2302. 
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Education Forum 

Multi -Micro Learning 
Environments: 
A Preliminary Report on the 
Solo /NET /works Project 

Dr Thomas A Dwyer, Soloworks Laboratory, 
University of Pittsburgh, Department of Computer Science, 
Pittsburgh PA 15260 

Inventive Learning 
It's a good idea to "back off" occasionally from the 

tough problems of education in the real -school world 
and spend some time thinking about what it would take 
to develop learning systems that go beyond training in 
the basics. In particular, it is valuable to contemplate the 
intricacies of some of the impressive natural -learning 
phenomena that surround us. For example, when a two - 
year -old child startles her parents by speaking an adult - 
sounding sentence (one recently heard was, "No garage 
sales today- that's ridiculous ") it's worth contemplating 
the significance of such a minor miracle as a key to 
understanding later cognitive developments. In a similar 
manner, when a six -year -old masters the "solution" to a 
complex system of differential equations in the eminently 
practical form of learning to ride a bicycle, we should 
spend more than a few moments asking what made such 
a remarkable conquest possible. 

An examination of these and similar examples of com- 
plex human learning reveals that in addition to the intrin- 
sic (and still quite mysterious) human potential for 
developing an ever expanding "life of the mind," there are 
two important external elements at work. These elements 
can be described as supportive -social and supportive - 
physical environments. In the case of the loquacious two - 
year -old quoted above, the supportive -social environ- 
ment was the constant flow of conversation between 
parents and child as they made their rounds of local 
garage sales in search of fun bargains. The supportive - 
physical environment was the set of real places that were 
visited as the child took part in the fascinating process of 
finding and acquiring some well- remembered objects, in- 
cluding, of course, a few toys. 

The learning -to- ride -a- bicycle phenomenon is sup- 
ported from the same two bases. The social environment 
is the neighborhood full of other kids who can handle a 
two -wheeler and the fun that is promised to anyone who 
can participate in the local rites of pedal -pushing. The 
physical environment is the pavement on which to pedal 
and of course the bicycle. When similar examples con- 
nected with older students are analyzed (eg: learning to 
fly an airplane solo in 10 hours), it is evident that the 
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Photo 1: Students from a local high school learn to play N -Trek. 
The terminals being used were connected to a PDP -11 RSTS 
time- sharing system, with each terminal controlling a job 
related to a function of one starship crew member. The jobs in- 
teracted through use of shared variables in a common segment 
of memory. 

heritage of ideas built into complex mechanisms is often a 
crucial part of supportive- learning environments. 

It was another example of such environmentally sup- 
ported human learning that triggered the idea behind the 
Solo /NET /works project. The example came out of 
something called the Soloworks project in the mid 1970s. 
The Soloworks project involved the use of computer 
technology to support a complex multiplayer version of 
the popular game Star Trek. (See photo 1.) Written by 
student Don Simon, the game was nicknamed N -Trek. 
This was because it allowed a variable number of players 
to interact in a cooperative simulation /game setting. 

In its original version, N -Trek was run on a PDP -11 
minicomputer time- sharing system. The general idea of 
the game was similar to more conventional versions, with 
the starship Enterprise commissioned to explore the 
unknown while doing battle with the evil Klingon forces. 
The big difference was that in N -Trek, the Enterprise real- 
ly was run by a crew. Each member of this crew manned 
a terminal on the computer system, and depending on 
how the game was initialized, each crew member played 
a specific role. Thus, one terminal was run by the corn - 
mander of the ship, another was manned by the weapons 
officer, a third was dedicated to navigational tasks, and 
so on. A separate graphics display showed the various 
sector maps and status tables of the game, while an added 
element of feedback was provided by a colored light dis- 
play and a voice synthesizer that intoned such messages 
as "RED ALERT" or "SHIELDS UP." 

All in all, the many dramatic sessions played on this 
system were rated as some of the best examples of en- 
vironmentally supported learning that took place during 
the project. The word learning is used here with delibera- 
tion. The rules for handling the various roles in N -Trek 
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Advanced editing with 
wraparound 
Smooth scrolling 
15 baud rates (50B to 19.2kB1 
Protected fields 
Underlining 
Split screen with line lock 
Non -glare screen 
Programmable function keys 
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Tailor this smart CRT terminal to your particular 
needs and make it your own. It has the flexibility and 
brains to provide all the performance you need but is 
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The 'l'eleVideo model 950 detachable keyboard CRT 
Terminal has 11 special function keys -22 functions 
with the shift key -that can readily be programmed to 
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You needn't stop there. You can change keys. key 
functions, even keyboard locations. And the 950's micro- 
processor based design means you can customize the 
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make this terminal uniquely yours. TeleVideo, Incor- 
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Service Shops. 
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Photo 2: The equipment currently available in the Solo /NET /works laboratory. The terminal at the lower left in Photo 2a is used for 
the WAG display (as explained in the text). To its right is the IMSAI S -100 computer that emulates the un rooted -tree network and 
performs the managerial WAG functions. Further to the right are the system console and bus -status monitor; the other micropro- 
cessors operate as nodes in the network. Photo 2b shows MATSRCH designer Ivan Zatkovitch using an Apple II computer in a ver- 
sion of the game that requires only one player. 

were extremely complex, yet it was possible to bring in a 
group of neophytes and have them playing well in very 
short order. The most remarkable thing about this learn- 
ing was that it took place with surprisingly little explana- 
tion time; it happened mostly as a result of doing what- 
ever was necessary to handle the task at hand. It was also 
a form of learning that prompted students to develop new 
strategies and theories. It was, to use a phrase we later 
coined as being particularly appropriate, inventive learn- 
ing. 

The Generalization of N -Trek 
The new Solo /NET /works project (which like its 

predecessor is supported in part by the National Science 
Foundation Development in Science Education program) 
can be looked upon as an extension and generalization of 
the N -Trek experience. The goal of the project is to 
develop a prototype learning environment that will sup- 
port a variety of multiprocess simulations. 

Physically, the environment will consist of a room (or 
several rooms) in which there is a variety of microcom- 
puters interconnected via a loosely coupled network. The 
phrase loosely coupled is used in two senses. Technically, 
it means that the microcomputers in the network have in- 
dependent (and very likely differently designed) system 
buses, and that they do not share memory. Pedagogical- 
ly, it is used to mean that each microcomputer node will 
be running an independent program (ie: process) that 
uses its own independent memory. The node processes 
will be able to cooperate, but only in ways determined by 
the program designers, and only via data communicated 
over the network. 

The reason we have kept the prefix Solo in the project 
name is to emphasize that the student controlling a given 
process (which may or may not have been designed by 
that student) is in charge of that aspect of the overall 
simulation. The sharing of data and the choice of which 
processes are to be cooperative is to be a student -team 
decision, and modifications of this decision will be 
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viewed as an integral part of the learning process. We 
want the student activities to mirror the team efforts of 
professional scientific and engineering projects, but with 
strong emphasis on independent thought within a group 
effort. 

Educational Applications 
The tasks we have set in the first phase of the project 

(1980 thru 1982) are technical in nature. The first issue we 
must address is that of finding simple ways to intercon- 
nect low -cost hardware in a cooperative network setting. 
For this reason, it is premature to talk about applications. 
Of course, they will eventually be the most important 
aspect of the project. 

Our approach to applications in this first phase has 
been to outline scenarios describing how the system 
might be used, but to do most of our initial network 
testing with simplified surrogate applications (an example 
will soon follow). The purpose of the scenarios is to help 
us verify the accuracy and workability of the various 
system hardware and software decisions that must be 
made right away, while helping point the way to the best 
use of new technology sure to be available by 1982 and 
beyond. 

One example of a scenario we have found useful is 
based on the use of the Solo /NET /works system to 
model both realistic and futuristic air traffic -control 
systems. In this application, some students will play the 
role of pilots flying a variety of aircraft. Each student 
will control a microcomputer at a node of the network. 
The principal process running in the computer at one 
node will be a program that simulates the flight 
characteristics of a given (or imagined) aircraft. The 
other microcomputer nodes will be manned by air -traffic 
controllers. The principal process running at each of 
these nodes will be one that interprets data returned from 
aircraft transponders (a transponder is an "encoded" 
transmitter located in an aircraft), along with data on the 
position of ground -based navigational aids. 
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There will also be a distinguished node in the network 
which we call the WAG (Weltanschauung, or "world 
view," Generator). This will calculate all the data needed 
to generate a graphic display of the total universe within 
which these pilots and controllers function. Normally, 
the total WAG display will be visible only to observers or 
visitors who are not engaged in the simulation. However, 
windows on this universe appropriate to the functions at 
specific nodes will be available to these nodes. For exam- 
ple, an air -traffic controller will be given a graphic 
display of the aircraft in the specific sector he controls. 
This corresponds to the way in which radar displays are 
actually used today. 

What will be learned by students working in such an 
environment? Specific learning will be in the areas of 
aerodynamics, navigation and geometry, piloting, and 
air -traffic control (for those so inclined vocationally). 
Also involved are large- system design, distributed com- 
puting, data -base design, and, of course, the physics and 
mathematics of Newtonian dynamics. 

The Solo philosophy assumes that students will play an 
active role in the design and modification of the programs 
for the node processes. More importantly, we believe 
that the participants who design, develop, debug, and use 
such a system will learn to be inventive -to devise 
strategies and procedures that transcend anything that 
even the best teacher or text could hope to transmit. 

The ultimate power of a multi -micro network is found 
in the fact that all the processes are run on general - 
purpose computers. This means that entirely new ap- 
plications, and an entirely new set of challenges to be in- 
ventive, are only as far away as the imaginations of the 
users. We have found that visitors often suggest in- 
genious examples of such applications and that these 
represent a multitude of disciplines. Some of the other 
scenarios that we are working on as a result of such 
discussions are in the areas of corporate- business 
management, computer- operating systems, economic 
models, the colonization of space, and models of human 
physiology that could be used in medical education. 

Network -Architecture Considerations 
The subject of computer networking is extensive, and a 

substantial amount of literature detailing a variety of ap- 
proaches has developed over the years. For our purposes, 
with our constraint to work with low -cost, off -the -shelf 
microcomputers, most of the options discussed in the 
literature were not directly applicable. It also became 
clear that, as with any new development, the promises of 
what could be done tended to be ahead of the availability 
of actual products. However, we spent some time think- 
ing through the consequences of trying to apply the most 
recent ideas about local -area networking to our applica- 
tion, subject to the constraint that costs had to be 
minuscule compared to those associated with the com- 
mercial and scientific networks in use today. 

We decided that even with this constraint, it would be 
advantageous to work conceptually with the unrooted- 
tree passive -bus configuration, considered one of the 
most powerful local -network architectures. Another 
name for this arrangement is the global multiple -access 
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THEY INVENTED THE WHEEL .. . 
During 1978 a set of four business systems was developed 
for sale in the CP /M environment under the name 
"Peachtree Software ". Since then, 
this software has been used in over 3000 
installations, and sold through more than 
150 retail outlets. During this period, - 
however, there was a split among 
the principals which resulted in a 
parting of the ways. It was decided one group would 
retain the "Peachtree Software" trademark and 
the second group would be restricted from competing 
with them for one year. We are now ready to market our 
business software to you under the name of "Insoft Accountant" 

WE GAVE IT A NEW TWIST 
Thanks to the Z -80 Softcard- by Microsoft, this software is 
available to Apple owners for the first time. It uses 
the standard Apple 40 character display and unlike 
the Peachtree version, does not require an extra 
16K memory card to run. All you need is an 
Apple Il or Apple Il Plus with 48K RAM, 2 drives, 
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data files to get you up and rolling fast. 
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This fully Integrated Business Software Package for $365 includes: 
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cables and interfaces and Insoft Accountant program package. $3999. 

Certified Check or Money Order. Visa and MC welcomed. Personal checks require 2 weeks to clear. At this price 
software is sold as -is without support. Warranty limited to "good copies" of disks. Sale is to end users only for use 
on one computer. Call for sample reports. 80 column APPLE version requires SUP -R -TERM board or equivalent. 

Apple II. CP /M. Peachee Software and Microsoft are registered trademarks of Apple Computer Inc Digital Reseal rh Retail Sciences l'o.. and Microsoft Consumer Products Inc respectively 

INSOFT CORPORATION 

259 Barnett Rd., Unit 2 Medford, Oregon 97501 

Outside Oregon Call Toll Free (800) 547 -1289 

Technical and Oregon Call: 503 / 779-2465 
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bus. Recent applications of this architecture are the Xerox 
Company's Ethernet, and the Ungermann -Bass Net /One 
system. 

Figure 1 gives a brief summary of some of the network 
architectures in use today. Although the passive -bus con- 
figuration appears to lack the complexity of the others, it 
is in reality a very general arrangement. This is because 
the bus (the heavy horizontal line) is assumed to be a 
wideband communications medium (usually a coaxial 
cable) to which any node can be connected by means of a 
transceiver. The transceiver contains sophisticated cir- 
cuitry that allows the nodes to contend for access to other 
nodes without waiting for their turn in a polling scheme. 
This circuitry also allows for flexible addressing schemes 
that allow the access paths in the network to be con- 
figured in any way desired. Logically, this configuration 
is equivalent to a fully connected distributed system, with 
no limitations or dependencies on which nodes are to act 
as control centers. 

Since it is not yet possible to buy low -cost bus hard- 
ware such as transceivers off -the -shelf for use with the 
popular microcomputers, we are simulating the passive 
bus -architecture with an S -100 microcomputer. The other 
node microcomputers in the network connect to standard 
serial I/O (input /output) ports on the S -100 machine. 
The idea is to have a program segment running in the 
S -100 computer that makes these ports appear to be 
"taps" onto a passive bus. Actually, all communications 
from the nodes will be via RS -232C ports which are 
available at a low cost. In the spirit of limiting costs even 
further, we are experimenting with having the same S -100 
computer also act as one of the nodes. 

Hardware and Software 
There are many ways to put together a system that acts 

like a general microcomputer network. One approach 
would be to use a single machine running a sophisticated 
operating system like UNIX (a development of the Bell 
System Laboratories), which allows the various users on 
the system to set up "pipelines" with each other. Bill 
Gates of Microsoft has indicated that they will soon have 
such a system for use on the newer 16 -bit microcom- 
puters. This product will undoubtedly be worth in- 
vestigating when it becomes available. 

Two other products we considered were the Nestar 
system and the Corvus Constellation system. The Nestar 
system is designed specifically for Apple computers and 
the Apple II bus. The Corvus system was not in use any- 
where that we could visit. Although both these products 
are ingenious developments, we felt that with the lack of 
generality and experience with their use, it would not be 
wise to acquire the Corvus and Nestar systems at this 
time. This decision was further supported by our 
equipment- budget limitations and our desire to test the 
feasibility of using a variety of low -cost microcomputers 
as network nodes. Once we have a better feel for the 
capabilities of the various machines, we will not be hesi- 
tant in choosing the models that perform the best for us. 
It is pretty clear that trying to accommodate all the dif- 
ferences found in the various brands of microcomputers 
today can create lots of problems. 
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Presenting Konan's Disk and Tape Controller 
Boards for your S-100 system. Konan's Disk and 
Tape Controller Boards allow you to dramatical- 
ly increase your mass storage capabilities in a 
whole new way - with top quality equipment 
that's guaranteed reliable, yet economical. 
Take your pick to suit your needs. There's the 
SMC -100TM storage module (SMD or CDC 9760 in- 
terface) hard disk controller...the HARDTAPETM 
subsystem which offers tape and /or hard disk 
Winchester backup....Konan s new KNX -500TM 
software compatible with Alpha-Micro's 
AM- 500 "...Konan s new SDC -100 error correcting 
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Associates 8" SA1000...and more to come! 
'Alpha Micro AM 500 is a trademark of Alpha Micro Systems 
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Better can't be found. For exciting, but depen- 
dable hard disk and tape controller boards (and 
superlative I/O boards) for your S -100 computer, 
contact the company that's IN CONTROL. 
Call Konan's direct toll -free information line: 
800- 528 -4563. 
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N. 27th Avenue, Phoenix, Arizona 85009. 
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BUS (UNROOTED TREE) DISTRIBUTED, MINIMALLY CONNECTED (RING) 

CENTRALIZED 

DECENTRALIZED 

DISTRIBUTED, FULLY CONNECTED 

HIERARCHICAL (TREE) 

Figure 1: Examples of network architecture. A network consists of nodes that are linked through communications channels. In these 
diagrams, square boxes represent nodes that act as resources in the network, circles represent users of these resources, and diamonds 
show devices or persons that act as intermediaries (buffers, terminals, displays, etc). The letters P and C indicate that the node is a 
person or a computer; a blank node means that the nature of the node is not specified. 

Fortunately, the lack of standardization is not as severe 
a problem with microcomputer languages and operating 
systems, and we had no misgivings about using Microsoft 
BASIC running under CP /M in the S -100 computer. Both 
products have proven to be sophisticated and reliable. 
Being able to count on this kind of stability has been a big 
plus. We may look into using the C or Pascal languages 
later on, but the microcomputer versions of these are still 
relatively new. 

The simplest choice of system software for low -cost 
computers like the Apple, Atari, and Radio Shack's 
TRS -80 is to use whatever is supplied by the manufac- 
turer. This can cause problems, however, and since it is 
now possible to add the CP /M- Microsoft BASIC com- 
bination to both the Apple and TRS -80, we may take this 
route later on. For the time being, we are trying to work 
with the system software supplied with each of these 
machines, supplementing it where necessary with bus in- 
terface programs written in machine language. 
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Surrogate Applications 
By now it should be clear that putting together a 

system of this type is a complex job, especially for a small 
staff. Some of this complexity can be sorted out by 
recognizing that we (and, later on, others who wish to 
replicate the system) must wear three hats. The most im- 
portant of these will eventually be that of the educator 
who uses the system. The second will be that of the 
application -program designer. The third is the one we are 
wearing most of the time at present, namely that of a 
multisystem designer. The job of a multisystem designer 
has to come first since the others build on its products. 
The problem is that any decisions at the system level can't 
be made without experience at the application level. 

At this time, our strategy for dealing with this dilemma 
is to give consideration to a variety of educational ap- 
plications, but to hold off on implementing them fully. A 
considerable effort in software engineering will be needed 
to implement the more advanced applications we have in 
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COMPLETE SUBSYSTEMS. 
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system. Its your choice: 10 Mb 8" 
at $3,695 or 26 Mb 14" at $4,995. 
That's single unit. Quantity prices are 
available. 

BUILD TO FOUR DRIVES. 

104 Megabytes with the M26. 40+ 
megabytes with the M10. Formatted. 
Additional drives: M26: $4,495. 
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S -100, CROMEMCO 
AND NORTH STAR* 
The M26 and M10 are sealed -media 
hard disk drives. Both S -100 controllers 
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controller can also generate interrupts 
at the completion of each command 
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AND NOW, MULT -I /O'" 
Mult -I /O is an I/O controller that allows 
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Three serial and two parallel output 
ports. Real time clock. Fully program- 
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You'll find that Morrow Designs' hard 
disk systems offer the best price/ 
performance ratios available for S -100, 
Cromemco and North Star compu- 
ters. See the M26 and M10 hard disk 
subsystems at your computer dealer. 
Or, write Morrow Designs. Need infor- 
mation fast? Call us at (415) 524 -2101. 
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for answers. 

MORROW DESIGNS 
5221 Central Avenue 

Richmond, CA 94804 'CP /M is a trademark of Digital Research Corp. 
'Cromemco is a trademark of Cromemco. Inc. 

'North Slar is a trademark of North Star Computers, Inc. 
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BT-30 $ 3.95* 
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BW -2630 BATTERY TOOL 
The new BW -2630 is a revolutionary battery 
powered wire- wrapping tool. The tool operates 
on 2 standard "C" size NiCad batteries (not 
included) and accepts either of two specially 
designed bits. Bit model BT -30 is for wrapping 
30 AWG wire onto .025" square pins ; BT -2628 
wraps 26 -28 AWG wire. Both produce the 
preferred "modified" wrap. 
Designed for the serious amateur, BW -2630 
even includes both positive indexing and 
anti- overwrapping mechanisms - features 
usually found only in industrial tools costing 
five times as much. Pistol grip design and 
rugged ABS construction assure performance 
and durability. In stock at local electronic 
retailers or directly from 

OH Machine & Tool Corporation 
3455 Conner St., Bronx,N.Y. 10475 U.S.A. 

Tel. (212) 994 -6600 Telex 125091 
Minimum billings 525 00 add shipping charge 52 00 

New York State residents add applicable tax 
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mind, and for these we feel that it is wisest to confine 
ourselves to the highest level of the application design 
process at present. The catch to this strategy is that it 
doesn't get into the nitty -gritty detail that can have im- 
portant repercussions on network -level design decisions. 
To handle this obstacle, we are also working with the 
complete design and testing of what we call surrogate ap- 
plications. These are highly simplified but fairly accurate 
mappings of what we believe will be the essential ingre- 
dients of real applications. 

The first surrogate application we have worked with is 
a game called MATSRCH. It was designed by Ivan 
Zatkovich as an undergraduate. He has since graduated 
and moved on to bigger and better things as a computer 
scientist. His application was designed to work with a 
minimal system in which an S -100 computer provides the 
network -bus function, while also handling several node 
tasks. 

The arrangement of components used in MATSRCH is 
shown in figure 2 and photos 2a and 2b. The S -100 com- 
puter consists of an IMSAI mainframe equipped with an 
Ithaca Intersystems Z80 processor board and memory 
boards, and a Morrow disk controller and I/O boards. 
The computer runs Microsoft 5.1 BASIC under CP /M. 
The nodes controlled by persons Pl, P2, P3, and so on, 
are equipped with low -cost machines such as the Apple 
II, the Atari 800, and the TRS -80. The processes in each 
of these machines are written in the BASIC supplied with 
the machine (usually a variant of Microsoft BASIC). 

The idea of MATSRCH is to allow several players, 
each with his own computer, to move a spaceship 
through a world defined by a matrix -like coordinate 
system. Players issue commands that move their ships, 
ask for scans of the area in which they are located, and 
rendezvous with other ships. The program running in the 
S -100 computer performs three tasks: it manages the 
communication of data between nodes (ie: it emulates the 
network bus function), it keeps track of where everybody 
is in the matrix world of the game (supplying this infor- 
mation to the WAG display), and it displays bus -status 
information on the system console. This last function is 
not essential to the game, but it is a revealing way to keep 
tabs on where the bottlenecks in communications occur. 

The present version of this simplified net monitor 
shows whether the S -100 program is doing network poll- 
ing (and buffer management), interpreting data received 
from the nodes, or handling the WAG display. 

The programs in the spaceship nodes are quite simple 
at present. They allow the players to issue commands 
that control the motion of their ships, and ask for infor- 
mation about the presence of other ships. The game limits 
the range that a player may ask to scan. In effect, in- 
dividual nodes are able to look into small windows on the 
global space known to the WAG. Each node application 
program is also able to call upon a suitable driver pro- 
gram that can transmit or receive data from the bus. The 
programs in the nodes are actually parallel processes that 
cooperate in the MATSRCH game. The important point 
to note is that these processes can be expanded to take ad- 
vantage of all the power of the microcomputer in which 
they reside. This is an important point; the local nodes 
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"When you sell to small 
business,learn to speak 

their language. COBOL-80!' 
Ron Mayberry 

Mayberry Systems, Inc., Belleville, Illinois 

Its amazing what a 
few key phrases will do 
for your sales record 
to small businesses. 
Words like "faster;' 
"cheaper," and 
Microsoft's "COBOL -80:' 

I should know. I'm in 
the business of selling 
complete computer sys- 
tems to one of the most 
demanding enterprises 
around: pharmacies. 
That means my pro- 
grams have to solve 
the complex problems 
facing pharmacies today 
-the deluge of paper- 
work, regulations, and 
the need for immediate 
access to patient 
information. 

I've sold a lot of mini- 
computer systems with 
programs written in 
DIBOL. Then I discover- 
ed microcomputers, 
and Microsoft's 
COBOL -80. Together, 
they're faster and less 
expensive than my old 
system, yet do all the 
same things. And more. 

Like what? Like 
more flexibility and ver- 
satility. I use practically 
the whole range of 
COBOL -80 features, to 
speed inventory, billing, 
labeling, pricing, 
accounts receivable, 
patient profiles and 

doctor lists. And I'll be 
using a lot of the same 
features to write a pro- 
gram for travel 
agents too. 

Believe me, we 
checked them all, and 
only COBOL -80 had all 
the necessary LEVEL II 

features, plus the new 
CHAIN feature, pro- 
gram segmentation 
and formatted screen 
ACCEPT /DISPLAY. 

The CHAIN feature 
impressed even a 
veteran programmer 
like me. With my menu - 
driven systems, I have 
total control over which 
program will execute 

next. And it was great to 
find that COBOL -80's 
ACCEPT /DISPLAY 
statements give for- 
matted screens that 
look the same as my old 
DI BOL screens. Yet 
with fewer lines of code. 

With 300 different 
program modules, you 
can be sure I appre- 
ciate segmentation too. 
In one case, I collapsed 
seven DIBOL programs 
into one segmented 
COBOL -80 program. 
Now I can organize my 
system according to 
program function rather 
than memory size. 

orr 
10800 NE Eighth, Suite 819 

Bellevue, WA 98004 
206 -455 -8080 Telex 328945 

We set the standard. 

My compile times? 
Incredible. Over 1,500 
lines compile and link in 
just five minutes. 

I know what you're 
thinking. 'Sounds great, 
but I wouldn't want to be 
in Mayberry's shoes 
when he translated all 
those DIBOL programs 
to COBOL -80.' Well, 
surprise. Since most 
DIBOL features trans- 
late into COBOL one - 
for -one, we converted 
the source code six 
times faster than 
originally scheduled. 

So simply put, that's 
how Mayberry Systems 
Inc. learned for itself 
that COBOL -80 is one 
language that makes 
a lot of sense to 
small businesses. 

In my opinion, 
COBOL -80 is first - 
class. And I thought 
you should know about 
it too." 

COBOL -80 now sup- 
ports Level II ANSI 
SORT /MERGE state- 
ments to interface with 
Microsoft's new sort 
facility, M /SORT. 

COBOL -80 with 
documentation, $750. 

Documentation purchased 
separately, $20. 

M /SORT, $125. 



Education Forum 
s-100 MICROCOMPUTER RUNNING MICROSOFT dASIC UNDER CP /M 

WAG 
PROGRAM 
SEGMENT 

MArSRCH 
PROGRAM 
SEGMENT 

r 
WAG 
DISPLAY 

BUS MANAGEMENT 
PROGRAM SEGMENT 

BUS MONITOR 
PROGRAM SEGMENT 

BUS BUFFERS 
CP /M 

SERIAL I/O PORTS 

MATSRCH LOCAL PROCESSORS 

SYSTEM 
CONSOLE AND 
BUS STATUS 
DISPLAY 

Figure 2: The hardware and software arrangement for MATSRCH. This application uses an S -100 computer (indicated at the top of 
the diagram) for a variety of functions: the segment labeled "BUS" is involved in emulating the unrooted -tree network shown in 

figure 1. Each microprocessor node has a principal function (the task assigned to that node, indicated by a square) and a driver pro- 
gram that handles communications (indicated by a diamond). 

are not just terminals connected to a central processor. 
As was noted earlier, all communications between 

nodes are via RS -232C serial lines. Thus, even though our 
work is primarily concerned with a local network, there 
is still the capability of connecting several schools 
together via telephone lines and modems. The potential 

6809 1 -100 ads TM 

SINGLE BOARD COMPUTER 

MEETS I.E.E.E. S -100 STANDARD 

4K/8K/16K ROM 2K RAM 
ROM /RAM relocatable on 4K boundary 
ACIA; PIA; 8080 SIMULATED I/O 
20 PARALLEL I/O LINES 256 I/O PORTS 
P.C. Board & Manual $69.95 
with Monitor $99.95 
ASSEMBLED & TESTED WITH 2K RAM 
& MONITOR $349.50 
adsMON: ADS MONITOR 
Examine and change registers and memory; punch 
and load in Motorola format; user definable inter- 
rupt service and more 
$39.95 In 2716 EPROM 

MasterCharge /VISA Accepted 
Illinois residents add sales tax Add 2.5% for shipping 

Ackerman Digital Systems, Inc. 
110 N. York Rd., Suite 208, Elmhurst, III. 60126 (312) 530 -8992 
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of interscholastic simulation gaming between several 
local high schools and colleges is intriguing, especially in 
terms of the higher levels of supportive social en- 
vironments that could result. 

Acknowledgments; Further Information 
The Solo /NET /works project derives many of its 

ideas from its two predecessors, Project Solo and the 
Soloworks Laboratory. All three projects were funded 
in part by the Education Directorate of the National 
Science Foundation. Examples of early curriculum 
units from Project Solo were reprinted in Creative 
Computing in 1979 and 1980. Articles describing some 
of the activities of Soloworks appeared in BYTE in 
December 1976, August 1977, March 1978, and May 
1978. A description of the educational ideas that 
underlie the Solo philosophy was given in the article 
"Books As an Antidote to the CAI Blues" which ap- 
peared in the Education Forum of BYTE in June 1980, 
page 74. 

Documentation of the Solo /NET /works project will 
initially be in the form of working papers. These are 
for internal use only, but revised versions will later be 
submitted for publication in the Education Forum of 
BYTE. If you'd like to be placed on a mailing list for a 
notice of what has been published and where it ap- 
peared, send your name and address to Margot 
Critchfield, Department of Computer Science, Univer- 
sity of Pittsburgh, Pittsburgh PA 15260. However, 
please understand that it will be some time before a 
complete list is available. 

The material in this preliminary report is based in 
part on working papers by faculty associate Dr Sig 
Treu, and project staff members Margot Critchfield, 
Bob Hoffman, and Blaise Liffick. The material on the 
MATSRCH application was derived from a paper in 
preparation by Ivan Zatkovich. 



A PASCAL/MTM Demo Disk from Sorcim. 
You've heard all about the power of PASCAL. You know it's a 
simple, high level, block structured language that is replacing 
BASIC as the universal programming tool. But how can you 
learn if it's really what you want without spending a lot of 
money? Sorcim's Incredible $10 Free Offer is the answer. 

For only $10 you receive a CP /M® compatible 8" 
floppy disk that demonstrates the entire PASCAL /M 
language. Through a sample pro- 
gram that displays the unique 
features of PASCAL /M and a 

limited compiler that allows 
you to create programs of 
your own, you'll discover 
the incredible world of 
PASCAL /M first -hand. 

You can run the disk on any 
standard CP /M -based system using an 8080, 
8085 or Z80" CPU device with 56K memory. 

So where's the FREE come in? 
After the demo disk gets you hooked on 

PASCAL /M, just order the full PASCAL /M 
package, including the compiler, object library 
and pseudo code (P -Code) interpreter, and 
we'll give you full credit for the demo disk! 

That's $10 off of our regular low price of $175. And that makes it 
about as close to free as you can get. 

If you need full documentation, just turn your Incredible 
$10 Free Offer into an Incredible $20 Free Offer. Order the 
complete 90 -page User's Reference Manual, which fully details 

our entire PASCAL /M package, for an additional $10. 
And you'll get full credit for the $20 offer, too. 

Sorcim is the solid software source. 
Sorcim is fully committed to the advance- 

ment of technology through software develop- 
ment. Our next PASCAL enhancement, the 

PASCAL /M symbolic debugger which dra- 
matically reduces program development time, 
is proof of this commitment. We also offer a 

comprehensive line of state -of- the -art software 
products for Z80, 8080, 8048, 6502, 680x, 
Z8000, M68000 and 8086/88 microprocessor - 
based systems. And Sorcim can develop operat- 

ing systems, compilers and assemblers for your 
specialized applications. 

Take advantage of our incredible offer by 
filling out the coupon and sending it to us 

today. You'll get hard evidence of solid software 
for microcomputer applications. 

THE INCREDIBLB 
$10 FREE OFFER!! 

PASCAL /M iss trademark of Sorcim 
CP /M is a registered trademark 

of Digital Research 
Z80 is trademark 

of Zilog Corporation 
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EMU III 
OR, I can't pass up your Incredible $10 Free Offer. 
Please send me the Items checked below: 

PASCAL /M Demo Disk 
PASCAL /M User's Reference Manual 
Demo Disk and Reference Manual 

S 10.00 
S 10.00 
S 20.00 

I understand that I'll receive full credit for my Incredible $10 (or 
520) Free Offer if I order the full PASCAL /M package by July 
31, 1981. 

I can't stand it; I've got to have the full PASCAL /M package, 
including Compiler, Object Library, P -Code Interpreter, Ref- 
erence Manual and Demo Disk. 

Z80* 8080/85* Z80/9511 
*Speci, fy: CP /M or CDOS $175.00 

8088/86 (Requires CP /M 86) $250.00 
Master Card VISA Ship UPS C.O.D. 
Check or money order enclosed 

Card Number Exp Date 

Master Card Interbank Number 

Signature 
(for credit card purchase) 
Total amount enclosed $ 
(California residents add 6.5% sales tax; for overseas shipment, add 510.00; 
for shipment to Canada or Mexico, add 55.00.) 

SHIP TO 
ADDRESS: 

(No P.O. boxes, please) 
CITY 
STATE: ZIP 

AA-359 

1333 Lawrence Expressway 
Suite 418 
Santa Clara, CA 95051 
(408) 248-5543 
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System Review 

The HP -41C: 
A Literate Calculator? 

Brian P Hayes 
Scientific American 
415 Madison Ave 

New York NY 10017 

Calculator vs Computer 
The computer and the programmable calculator seem 

to be following paths of convergent evolution. As the one 
is made smaller while the other gains in capability, the 
line of demarcation between them becomes more and 
more arbitrary. For now at least, the programmable 
calculator remains a distinct and lesser species, but it 
shares many of the attributes of the computer. Moreover, 
the shared attributes are chiefly the ones that make the 
computer an interesting machine. Both devices offer an 
intimate acquaintance with the powers and pleasures of 
algorithms. Both exhibit an enigmatic unpredictability: 
the response of the machine to any given stimulus is 
wholly deterministic, yet the behavior of a large program 

Photo 1: Components of the Hewlett -Packard HP -41C 
calculator system. Shown here are the calculator itself and three 
peripheral devices: a magnetic -card reader, a wand for reading 
printed bar codes, and a thermal dot -matrix printer. The 
peripheral units plug into four ports at the top of the calculator, 
which can also receive modules containing additional memory 
or precoded applications programs. The HP -41C alone costs 
about $300; a system including all three peripheral devices and 
two memory or applications modules is about $1000. (Photo by 
Ed Crabtree.) 
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can be full of surprises, often to the frustration of the pro- 
grammer. 

The HP -41C, which was introduced by the Hewlett - 
Packard Company about a year ago, is among the pro- 
grammable calculators that lie closest to the computer 
borderline. It comes close enough for the jargon of corn - 
puters to be useful in describing it. At the Corvallis Divi- 
sion of Hewlett- Packard, where the HP -41C is made, 
they refer to the calculator itself as the "mainframe" and 
to its accessory devices as the "peripherals." The 
calculator comes equipped with four input /output (I /O) 
ports, through which the various elements of the system 
are interconnected. Because the peripherals do some data 
processing internally, the system might even be said to 
have "distributed intelligence." 

When compared with a computer, most programmable 
calculators have a rich instruction set, but they are defi- 
cient in memory capacity and in facilities for communica- 
tion with the user. A calculator comes with such 
amenities as trigonometric, logarithmic, and statistical 
functions built in; with a computer, even floating -point 
arithmetic must usually be constructed out of software. 
On the other hand, no calculator has the memory needed 
to store large tables or other data structures. And it is the 
communication problem that most seriously limits the 
utility of the calculator. A display that can represent only 
the 10 digits, a decimal point, and a minus sign does not 
have much range of expression. Even for problems that 
have entirely numerical results, such a display is not 
always adequate, since without labeling of any kind it is 
easy to become confused about what a number means. 

The HP -41C 
In the HP -41C, the instruction set is at least the equal 

of that in any other calculator and the potential memory 
space is large (although it can never be large enough). 
The most conspicuous distinguishing features, however, 
have to do with communications and "human factors " 
(or, in other words, those things that aid in writing pro- 
grams and in interpreting their results). 

All three of the peripheral units now available serve to 
get information into or out of the HP -41C; they are a 
printer, a magnetic -card reader, and a wand for reading 
bar codes. But perhaps the most significant innovation of 
all is in the calculator itself: a liquid -crystal display that 
can represent not only numerals but also the complete 
uppercase alphabet and a few lowercase letters and other 



The first personal Çomputer 
forunder $200. 

The Sinclair ZX80. 
A complete computer - 
only $199.95 plus $5.00 Shipping 

Now, for just $199.95, you can get a 
complete, powerful, full- function computer, 
matching or surpassing other personal 
computers costing several times more. 

It's the Sinclair ZX80. The computer that 
"Personal Computer World" gave 5 stars 
for 'excellent value.' 

The ZX80 cuts away computer jargon 
and mystique. It takes you straight into 
BASIC, the most common, easy -to -use 
computer language. 

YQU simply take it out of the box, con- 
nect it to your TV, and turn it on. And if 
you want, you can use an ordinary cassette 
recorder to store programs. With the man- 
ual in your hand, you'll be running programs 
in an hour. Within a week, you'll be writing 
complex programs with confidence. 

All for under $200. 

Sophisticated design makes the 
ZX80 easy to learn, easy to use. 

We've packed the conventional computer 
onto fewer, more powerful LSI chips - 
including the Z80A microprocessor, the 
faster version of the famous Z80. This 
makes the ZX80 the world's first truly port- 
able computer (61/2" x 81/2" x 11/2" and a mere 
12 oz.). The ZX80 also features a touch 
sensitive, wipe -clean keyboard and a 
32- character by 24-line display. 

Yet, with all this power, the ZX80 is easy 
to use, even for beginners. 

Your course in computing. 
The ZX80 comes complete with its own 

128 -page guide to computing. The manual 
is perfect for both novice and expert. For 
every chapter of theory, there's a chapter 
of practice. So you learn by doing -not just 
by reading. It makes learning easy, exciting 
and enjoyable. 

You'll also receive a catalog packed with 
items that can make your ZX80 even more 
useful. Including 27 program cassettes, 
from games and home budgeting for just 
$6.95, to Sinclair's unique Computer Learning 
Lab. And books, hardware options and 
other accessories. 

ZX80's advanced design features. 
Sinclair's 4K integer BASIC has perfor- 

mance features you'd expect only on much 
larger and more expensive computers. 

Unique 'one touch' entry. Key words 
(RUN, PRINT, LIST, etc.) have their 
own single -key entry to reduce typing 
and save memory space. 

Automatic 
error detection. 
A cursor identifies errors 
immediately to prevent entering 
programs with faults. 
Powerful text editing facilities. 
Also programmable in machine code. 
Excellent string handling capability -up 
to 26 string variables of any length. 
Graphics, with 22 standard symbols. 
Built -in random number generator for 
games and simulations. 
Sinclair's BASIC places no arbitrary re- 

strictions on you -with many other flexible 
features, such as variable names of any 
length. 

And the computer that can do so much 
for you now will do even more in the fu- 
ture. Options will include expansion of 1K 
user memory to 16K, a plug -in 8K floating - 
point BASIC chip, applications software, 
and other peripherals. 
Order your ZX80 now! 

The ZX80 is available only by mail from 
Sinclair, a leading manufacturer of con- 
sumer electronics worldwide. 

To order by mail, use the coupon below. 
But for fastest delivery, order by phone 
and charge to your Master Charge or VISA. 
The ZX80 is backed by a 30 -day money- 
back guarantee, a 90 -day limited warranty 
with a national service -by -mail facility, and 
extended service contracts are available for 
a minimal charge. 

Price includes TV and cassette connectors, 
AC adaptor, and 128 -page manual. 

All you need to use your ZX80 is a standard TV 
(color or black and white). The ZX80 comes complete 
with connectors that easily hook up to the antenna 
terminals of your TV. Also included is a connector for 
a portable cassette recorder, if you choose to store 
programs. (You use an ordinary blank cassette.) 

The ZX80 is a family learning aid. Children 10 and 
above will quickly understand the principles of 
computing -and have fun learning. 
Master Charge or VISA orders call: 
(203) 265 -9171 We'll refund the cost of your call. 
Information: General and technical -(617) 
367 -1988, 367 -1909, 367 -1898, 367 -2555. 
Phones open Monday -Friday from 8 AM to 
8 PM EST. 

Sinclair Research Ltd., 475 Main St., 
P.O. Box 3027, Wallingford, CT 06492. 

To: Sinclair Research Ltd., 475 Main St., P.O. Box 3027, Wallingford, CT 06492. 
Please send me ZX80 personal computer(s) at $199.95' each (US dollars), plus $5 
shipping. (Your ZX80 may be tax deductible.) 
I enclose a check/money order payable to Sinclair Research Ltd. for $ 

Name 

Address 

City State Zip 

Occupation: Age. 

Intended use of ZX80: 

Have you ever used a computer? Yes No. *For Conn. deliveries, add sales tax. 
LDo you own another personal computer? Yes No. 



symbols. The letterforms are crude but perfectly legible; 
what they bring to the calculator is literacy, and it makes 
all the difference in man -machine relations. 

The architecture of the HP -41C is not fundamentally 
different from that of its predecessors in the Hewlett 
Packard line. There is a four -level stack of registers .where 
pending operands are generally held; other registers are 
identified by a 2- or 3 -digit address. The internal memory 
consists of 63 registers, but this number can be increased 
by plugging memory modules into the ports. Each 
module adds 64 registers, so that a full complement of 
four modules yields a total capacity of 319 registers; with 
all the ports occupied, however, no peripheral devices 
can be connected. 

The memory available can be divided in any way 
desired between data storage and program storage. When 
allocated to data memory, a register holds a single 
floating -point number (10 -digit mantissa and 2 -digit ex- 
ponent). Program capacity is more difficult to measure 
because instructions have varying space requirements. 
Without extra memory and with a reasonable allowance 
for data storage, the maximum for an unassisted HP -41C 
usually falls between 150 and 200 program lines. By add- 
ing three modules and keeping the same data space, the 
program capacity is expanded to about 1200 lines. 

An additional wider register is dedicated to alphabetic 
operations. Up to 24 characters can be accumulated in the 
alpha register, although only 12 at a time fit in the liquid - 
crystal display; the extra characters scroll in to the left, 
marquee- style. The alphabetic capability is not a mere 
frill. The extent to which it is called upon in the everyday 

REMOTE I/O 

7 

It* 

Control AND monitor remote devices 
Real time clock /calendar included 
An AC carrier communications I/O interface for the APPLE II* 

computer. Output communications operate up to 256 BSR System 
X -10 control modules. Input communications come from the X -10 
command console, and temperature and security input modules, 
soon to be available from Intelligent Control Systems, Inc. 

Software routines are provided to handle the AC I /O, to set, 
read, and display the real time clock, and a background schedule 
control program. 4 selectable interrupt rates allow maeh:ne 
language programs to run simultaneously with other programs. 

Real time clock provides sec, min, hour, date, day of week, mo, 
and year. Rechargable battery runs clock when APPLE is off. 

Trademarks -APPLE II:Apple Computer Inc. ,System X- l0:BSR Ltd. 
SEE YOUR APPLE DEALER FOR A DEMONSTRATION...$185 sugg. retail 
Intelligent Control Systems, Inc. 

PO BOX 14571MPLS,MN 554140 (612) 699-4342 
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operation of the calculator can be illustrated by consider- 
ing one of the curious challenges of calculator design. 

Mnemonic Functions 
The problem is that most scientific calculators have 

more instructions than they have keys; in the case of the 
HP -41C, there are more than 130 instructions and only 
thirty -five keys. A shift function doubles the number of 
distinguishable key sequences, but that still leaves almost 
half the instruction set without a home on the keyboard. 
Rather than further increase the number of keys or the 
number of shifted modes, Hewlett- Packard has adopted a 
solution familiar in larger systems: all instructions, 
whether or not they appear on the keyboard, can be ex- 
ecuted by spelling out their mnemonic in the display. 
Programs resident in memory and instructions associated 
with peripheral devices can be executed in the same way. 

Execution of a mnemonic label has the significant ad- 
vantage of eliminating all dependence of the instruction 
set on the layout of the keyboard. It also has certain 
potential drawbacks that the designers of the HP -41C 
have gone to some lengths to remedy, largely by ex- 
ploiting the alphabetic display. For example, if the spell- 
ing of a mnemonic is forgotten, a complete listing of the 
instruction set can be called up by the CATALOG func- 
tion. 

Another objection is that repeatedly spelling out a 
function can be tiresome on a keyboard smaller than the 
human hand. This burden has been relieved by the 
radical strategy of allowing all the keys to be redefined by 
the user. Any instruction (with the exception of a few 
program -editing pseudoinstructions) and any program 
can be assigned to any key. 

The fluid indeterminacy of the keyboard leads to a fur- 
ther possible complaint: the user may lose track of what 
function has been assigned to a particular key. Two 
devices come to the aid of the forgetful. A keyboard 
overlay slides into place to relabel the keys according to 
the chosen assignments; if several programs require dif- 
ferent key assignments, a separate overlay can be made 
up for each one. The second aid is more elegant: the cur- 
rent function of any key can be verified merely by press- 
ing the key and holding it down a moment. The 
mnemonic of the function appears in the display. If the 
key is released, the function is executed; otherwise, the 
word "null" appears and the command is canceled. 

/A third aid to the use of the HP -41C keyboard is the 
selection of the user /standard mode. The key redefini- 
tions are valid only when the calculator is in the user 
mode. To use a key that has been redefined for its 
original function, the user has only to press the USER key 
to toggle the calculator back to its standard mode. In the 
standard mode, the HP -41C behaves as it would before 
any keys were assigned, thus giving the user the best of 
both worlds.... GWJ 

Further Features for the Programmer 
The versatility of the liquid -crystal display is exploited 

in several other ways to make the HP -41C friendly and 
fool- resistant. A row of indicators below the main 
display provides various indications of mode and status. 
Error messages can be reasonably explicit: an attempt to 
divide by 0 elicits "data error," and a number greater 
than 1099 is flagged as "out of range." When a conditional 
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Micro -Sci's new disk drive family 
really makes your Apple shine. 

Both the A -40 and A -70 offer 
extra performance plus the ability 
to read existing diskettes written 
on Apple Disk II systems. 

And a jumper selectable boot 
prom for 13 and 16 sector interger 
Basic or 8 sector Pascal comes 
standard. 

The Model A -40 actually costs 
a lot less than Apple Disk II drives. 
Yet it provides 40 tracks instead of 

35, along with up to 20K increase 
in capacity. Maybe an extra 20K isn't 
anything to write home about, but 
the speed sure ís -5 ms track to 
track vs. Apple's 15 ms. 

The Model A -70, on the other 
hand, features twice the tracks and 
capacity of the Apple Disk II, but 
it costs only a few dollars more. 

The secret of outstanding per- 
formance and reliability is a state - 
of -the -art design incorporating a 
band positioner, instead of a plastic 

cam, plus an Improved media 
centering system. 

SPECIAL DISCOUNT. 
One A -40 plus controller is priced 

at only $495 and the second drive 
is just $395. You can save 
up to $200 per system over Apple II 
drive prices. 

And you can save even more if 
you act now. Contact us today for 
a special $50 introductory discount 
on your Micro -Sci A -40 or A -70 
system order. 

MICRO -SCI 

1405 E. CHAPMAN AVENUE SUITE E ORANGE, CALIFORNIA 92666 714/997 -9260 
MICRO -SCI IS A DIVISION OF STANDUN CONTROLS. INC. 

Apple and Apple 11 are registered trademarks of APPLE COMPUTERS INC.. SAN JOSE, CALIFORNIA 



test, such as "X = 07 ", is executed from the keyboard, 
the display answers the question "yes" or "no." 

Alphabetic text can also have a valuable role within a 
program. How it is employed is largely up to the pro- 
grammer, but two obvious uses are prompting for inputs 
and labeling outputs. 

Even with the best of keyboard technologies, entering a 
long program is inevitably tedious. A feature of the HP- 
41C that helps in avoiding needless repetition of effort is 
a continuous memory, which maintains all data and pro- 
grams even when the calculator is turned off. Key 
assignments, the settings of flags, and other status infor- 
mation (such as the angular mode) are also preserved. A 
program that is run frequently can be kept in the 
calculator. Memory resources are finite, however, and on 
occasion a program must be cleared to make room for 
another and later reloaded. It is for such purposes that 
the magnetic -card reader and the bar -code reader are in- 
tended. 

Using Cards 
The magnetic -card reader, which occupies one port, is 

a small unit that clips onto the top of the calculator and 
can be left in place. The cards are the standard 1 by 
7 cm magnetic strips (slightly smaller than a stick of 
chewing gum) that are also employed by the HP -67 and 
HP -97 and by some Texas Instruments calculators. They 
are inserted in a slot at the side of the reader and pulled 
through by a motor for retrieval on the other side. Each 
card has two tracks and each track holds the contents of 
16 registers, which can be either data or programs. A 
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long program requires several cards, and a routine that 
saves the state of the entire machine sometimes calls for a 
whole deck of them. 

Cues provided by the calculator make operations with 
the cards almost mindless. When writing a program onto 
cards, a message in the display indicates how many 
tracks will be needed; when reading a program, the same 
message gives the lowest- numbered track that has yet to 
be read. The cards can be inserted in any sequence, and 
the information is sorted out internally. A defective card 
or an unsuccessful pass through the slot generates an ap- 
propriate error message. 

Cards can be both written and read at the command of 
a running program. For example, a data card might be re- 
quested during an initialization routine, and new values 
might be written onto the card at the end of a calculation. 
Or one of several possible subroutines might be appended 
to a running program once the program had determined 
which subroutine was needed. Unfortunately, all these 
procedures still require human intervention for the actual 
insertion of the card. Thus, the user must attend the 
machine and feed it by spoonfuls on demand. 

An amusing feature of the card reader is its ability to 
create "private" program cards. When such a card is read 
back into the calculator, the program appears in the 
catalog and becomes available for execution, but it can- 
not be examined, modified, or copied onto another card. 
Any attempt to do so is blocked by the imperious 
message "private." The security measures seem to be ef- 
fective (although I have not worked seriously at 
penetrating them); how often they will be needed is 
another question. In the realm of very- small -scale 
systems, the major worry is theft of hardware, not soft- 
ware. 

Software Compatibility 
The introduction of a new model computer often raises 

questions of software compatibility. In this case, 
Hewlett- Packard has made the new machine compatible 
with the old software by including a translator routine in 
the card reader. Magnetic cards written on the HP-67 or 
HP -97 can be entered into the HP -41C and, with no in- 
tervention by the user, will be converted into HP -41C 
programs. Thus, the machine has access to the large body 
of software written for the earlier calculators, including 
more than 3000 programs in a users' library administered 
by Hewlett- Packard. 

An incidental benefit is the addition of more than a 
dozen instructions peculiar to the HP -67 and HP -97 that 
become available on the HP -41C whenever the card 
reader is plugged in, even though most of those instruc- 
tions have nothing directly to do with card operations. 
For example, there is a block -memory swap that comes in 
handy occasionally. 

Bar -Code Wand 
One drawback of magnetic -card recording is the cost 

of the medium: roughly fifty cents a card, plus the con- 
siderable expense of the card reader itself. There is also 
the delicacy of the iron -oxide surface, which necessitates 
careful storage and the maintenance of duplicate copies 
for backup. A second input device for the HP -41C, the 
bar -code reader, relies on the most inexpensive of all 
known storage media, ink on paper. The reader is a 
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INTERFACE PRODUCTS FOR THE 80's 

Multiport Serial Card 
Two or Four RS -232 serial ports with full handshaking. 

Independent baud rate generator for each port, with 16 

software selectable rates from 50 to 19200 baud. 

Handshake lines include hardware start/stop control for 
each port to interface with serial printers without additional 
software. 

Each port can be configured as a "data set ", for direct 
connection to a terminal, or a "data terminal ", for direct 
connection to a modem. 

8 -level vectored interrupt controller handles receive and 
transmit interrupt requests from each port. 

Interrupt controller maybe slaved to our CPU Support Card 
for fully vectored operation or it may be used in the "polled 
mode" while retaining the interrupt masking and prioritiza- 
tion features. 

CPU Support Card 
RS -232 serial port with full handshaking. Software - 
controlled baud rate generator allows almost any conceiva- 
ble data rate. 

Socket for 2716 or 2732 EPROM. The EPROM can drive 
PHANTOM to allow a memory board to overlap, and it can 
be disabled with an output command. 

8 -bit parallel input and output ports, each latched and with 
full handshaking. 

Vectored interrupt controller. Provides 15 levels of vectored 
interrupts, expandable to 64 through "slave "controllers on 
other cards (such as our Multiport Serial). Includes 
complete intem.Lpts support for 8080, 8085, Z80, and 8086 
microprocessors. 

Two general -purpose timer /counters, Each is 16 bits wide. 
One may be combined with the time -of -day clock to count 
days. 

Both of these cards are IEEE 696 (S -100) compatible. They 
have DIP switches for I/O port address and all options are 
set with switches or easy -to -use pin shunts. 

Price: 2 -port, $250; 4 -port, $350. Manual only, $3. Cables 
$15 each in 14, 18, or 28 inch lengths. 

11ifTTTTTTTII1 t.111111111111 11111 1111111! 

Time -of -day clock. Time of day is kept in 24 -hour format to 

0.01 second. Power to run the clock may be provided from 
an external source, such as a battery, to keep the clock 
running when the computer is off. If time of day is not 
needed, the clock maybe used as two general -purpose 16- 
bit timers. 

Price: Card, $370. Manual only, $4. Cables, one 28" cable 
provided. Additional cables, see above. 2716 EPROM 
(single supply), $15 each or $13 in 10s. 

From Seattle Computer, the System Design Experts 

While each of these cards is a great individual 
performer, together they form an unequalled interrupt 
system. Up to seven Serial cards may have their on- 
board interrupt controllers slaved to the master control- 
ler on the Support Card for a maximum of 64 different 
interrupt sources. Only SCP provides this kind of 

expandability required for the multi -user systems of the 
80's. 

To help you tap the power of this system, each CPU 
support card includes source code on diskette of a 
complete, fully interrupt- driven I/O system for MP /M. 
(MP /M is a trademark of Digital Research Corporation.) 

These products may be purchased from your local computer store. 
Products are guaranteed one year - both parts and labor. Factory orders 
shipped prepaid In US and Canada. Foreign purchases must be prepaid In 

US funds. Also add $10 per board for overseas air shipment. 
jSeottIe Computer Products, Inc. 

1114 Industry Drive, Seattle, WA. 98188 
(206) 575 -1830 



hand -held wand similar to a general -purpose one in- 
troduced some months ago (the Hewlett- Packard 
HEDS- 3000), but it has an interface and a plug specifical- 
ly adapted to the HP -41C. 

With programs encoded and printed by Hewlett - 
Packard, the wand works extremely well. A line of code 
can be scanned in either direction, although multiple lines 
must be read in sequence. The calculator display prompts 
for the lowest- numbered line not yet read. Even more 
helpful is audible confirmation. After each successful 
pass, the calculator emits a high -pitched beep; a failure 
results in a lower -pitched tone. The speed and orientation 
of the wand are not critical, and with practice the success 
rate becomes quite high. 

The wand can also do a few things besides the 
straightforward loading of programs. Individual instruc- 
tions can be executed from a "paper keyboard" (which is 
a table of bar codes, each of which is a single HP -41C in- 
struction); data can be entered directly into designated 
storage registers; subroutines can be appended and pro- 
grams merged. One wand function, instead of translating 
the scanned bar code into HP -41C operation codes, 
displays the actual binary value represented by the bars. 

Printed machine -readable code is an ideal medium for 
the mass distribution of programs, and Hewlett- Packard 
will reportedly make all its software for the HP -41C 
available in this form. Programs from the users' library 
will also be offered in bar code, presumably at a lower 
price than programs on magnetic cards. For frequent 
users of such prepared software, bar code seems to be the 
medium of choice. 

The situation is somewhat different, however, for 
those whose main interest is in writing their own pro- 
grams rather than in running other people's. The trouble 
is that bar code, for now, remains largely a one -way 
channel of communication. 

It is possible to assemble by hand a bar -code represen- 
tation of a program. The basic materials are adhesive 
labels, each bearing the code for a single instruction or a 
single numeric or alphabetic character. [The "paper 
keyboard" can also be photocopied, with a program be- 
ing created by cutting and pasting photocopied bar -code 
keystrokes.... GIN] A long program, however, would 
require several hundred labels; moreover, they must be 
scanned as a series of many short strokes. The ability to 
reproduce the program by photocopying might 
sometimes compensate for this inconvenience, although 
the wand owner's manual warns that such copies may not 
always give acceptable results. (Three copying machines I 

tried all produced readable images, although the error 
rate was somewhat higher than with originals.) 

For those who have access to a computer system that 
includes a daisy -wheel printer or a plotter, Hewlett - 
Packard will supply programs in BASIC or FORTRAN 
that will generate bar code in the HP -41C format. A far 
more appealing method would be to produce the bar code 
on the printer in the HP -41C system; if that could be 
done, the wand might entirely displace the magnetic -card 
reader. The HP -41C printer can readily be made to 
generate patterns that superficially resemble bar codes. In 
several weeks of experimenting, however, I have been 
unable to persuade the wand to recognize those patterns 

Micros aren't just for games anymore... 

AARDVARK gets down to brass TAX. 99 
AARDVARK SOFTWARE takes home com- 

puter use one practical step further with "Per- 
sonal Tax," a federal income tax program 
designed specifically for home use. 

"Personal Tax" was developed by CPA's 
and computer professionals. It will calculate 
Federal Forms 1040 and 4726, as well as sched- 
ules A, B, G and TC. The program features mul- 
tiple entries for a variety of inputs (e.g. wages, 
dividends and charitable contributions). An in- 
dexed instruction manual and easy -to- follow 
input forms are included. 

"Personal Tax" computes quickly and 
accurately, then displays or prints the totals 
automatically (using a standard printer inter- 

face). You simply copy the totals onto your IRS 
forms. 

This spring, use your microcomputer to 
simplify your taxes and file with confidence! 
You won't have to spend half of your refund 
either. The "Personal Tax" program is very 
affordable at only $75. 

"Personal Tax" will run on: Apple II,TRS80 
Models I and II, and OSI. Additionally, under 
CP /M, the program will run on VectorGraphics, 
North Star and Cromemco. 

Minimum machine requirements: 
48K and one disk drive. 

Send check or money order, or, write us for 
more information. 

AARDVARK SOFTWARE INC. 
The Microcomputer People for Professionals 
nil NORTH WATER SIREEI MILWAUKEE WISCONSIN ,3202 414/2B9991iH B1-1 
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THE PERFECT MARRIAGE 
CHRISLIN 256KB MEMORY 

tiiititiut 

NOW AVAILABLE! 256KB memory on a dual height board only $1925. CHRISLIN INDUSTRIES 
now offers state -of- the -art 64K RAM Memory system designs. Like our recently introduced 
512KB MULTIBUS® compatible single card memory our 256KB LSI 11/23 memory is an 
industry first. 

Free up critical and expensive backplane space. Saves you 3 dual slots. 

Addressable in 4K increments up to 4 Megabytes. 

On board parity generator checker totally DEC hardware and software compatible. 

Single 5 volt power requirement. 

Battery back -up capability. 256KB unit draws less than 300 ma at 5 volts in battery back -up 
mode. 

Tested and burned in. Full year warranty. 

DON'T ASK WHY WE CHARGE SO LITTLE, ASK WHY THEY CHARGE SO MUCH. 

Chrislin Industries Inc. 
Computer Products Division 

31352 Via Colinas Westlake Village, CA 91362 213 -991 -2254 

Mulhhus is a trademark of the Insel Corp LSI II Ts a trademark of Equipment Corp 
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SORCERER* 
SOFTWARE! 

Unless otherwise noted, all programs are on cassette and 
require only 8K of memory. 

FORTH 
new! Now Sorcerer owners can enjoy the convenience and speed of the fascinating FORTH 
programming language. Based on FIGFORTH and written by James Albanese, this version 
was designed especially for the Sorcerer and includes the capability to read and write data 
(screens) to cassette tape and a complete on- screen editor. Requires at least 16K of RAM. 

$49.95 

new! GRAPHICS ANIMATION by Lee Anders. This package provides the BASIC program- 
mer with a powerful set of commands for graphics and animation. The program is written in 
machine language but is loaded together with your BASIC program and graphics definitions 
with a CLOAD command. Any image from a character to a large graphic shape may be 
plotted, moved, or erased with simple BASIC commands. Encounters of plotted character 
sets with background characters are detected and background images are preserved. Con - 
tains a medium resolution plotting routine. A keyboard routine detects key presses without 
carriage returns. Includes a separate program for constructing images. $29.95 

new! STARBASE HYPERION" by Don Ursem. At last, a true strategic space game for the 
Sorcerer! Defend a front -line Star Fortress against invasion forces of an alien empire. You 
create, deploy, and command entire ship squadrons as well as ground defenses in this 
complex tactical simulation of war in the far future. Written in BASIC and Z -80 code. Full 
graphics and realtime combat status display. Includes full instructions and STARCOM battle 
manual. Requires at least 16K of RAM. $17.95 

new! HEAD -ON COLLISION" by Lee Anders. You are driving clockwise and a computer - 
controlled car is driving counter clockwise. The computer's car is trying to hit you head on, 
but you can avoid a collision by changing lanes and adjusting your speed. At the same time 
you try to drive over dots and diamonds to score points. Three levels of play, machine 
language programming, and excellent graphics make this game challenging and exciting for 
all At least 16K of RAM is required. $14.95 

new! LUNAR MISSION by Lee Anders. Land your spacecraft softly on the moon by 
controlling your craft's three propulsion engines. Avoid lunar craters and use your limited 
fuel sparingly. You can see both a profile view of the spacecraft coming down and a plan 
view of the landing area. Land successfully and you get to view an animated walk on the 
moon. Nine levels of play provide a stiff challenge to the most skillful astronaut. Requires at 
least 16K of RAM. $14.95 

new! HANGMAN /MASTERMIND by Charles Finch. Two traditional games are brought to life 
by Sorcerer graphics. HANGMAN has three different vocabulary levels for you to choose 
from. In MASTERMIND, the computer selects a four- character code and you have to uncover 
it These two games provide an enjoyable way for young people to develop their vocabulary 
and their logical reasoning ability. Written in BASIC. $11.95 

QS SMART TERMINAL by Bob Pierce. Convert your Sorcerer to a smart terminal. Used with a 

modem, this program provides the capability for you to communicate efficiently and save 
connect time with larger computers and other microcomputers. The program formats 
incoming data from time -sharing systems such as The Source for the Sorcerer video. 
Incoming data can be stored (downloaded) into a file in RAM. Files, including programs, may 
be saved to or loaded from cassette, listed on the video, transmitted out through your 
modem, or edited with an on -board text editor. Interfaces with BASIC and the Word 
Processor Pac. $49.95 

DPX'" (Development Pac Extension) by Don Ursem. Serious Z80 program developers will 
lind this utility program to be invaluable. Move the line pointer upward. Locate a word or 
symbol. Change a character string wherever it occurs. Simple commands allow you to jump 
directly from EDIT to MONITOR or DDT80 modes and automatically set up the I/O you want 
tor listings. Built-in serial driver. Stop and restart listings. Abort assembly with the ESC key. 
Save backup files on tape at 1200 baud. Load and merge files from tape by file name. 
Versions for 8K. 16K, 32K, and 48K Sorcerer all on one cassette. Requires the Sorcerer's 
Development Pac. $29.95 

Other utility programs: 
PLOT by Vic Tolomei. High res and low res modes $14.95 
SHAPE MAKER'" by Don Ursem. An on- screen character maker $14.95 
DEBUG by Bob Pierce. Debug machine language programs $14.95 
SOFTWARE INTERNALS MANUAL by Vic Tolomei. A 64 -page book $14.95 

Other game programs: 

MARTIAN INVADERS" by James Albanese $14.95 
NIKE II'" by Charles Finch and Bob Broffel $11.95 
TANK TRAP by Don Ursem $11.95 
MAGIC MAZE'" by Vic Tolomei $11.95 
FASTGAMMON'" by Bob Christiansen $19.95 

Qs QUlaLTTY SOFTWARE 
6660 Reseda Blvd., Suite 105, Reseda, CA 91335 
Telephone 24 hours. seven days a week (213) 344-6599 

WHERE TO GET IT: Ask your nearest Sorcerer dealer to see Quality Software's Sorcerer 
programs. Or, if you prefer, you may order directly from us. MasterCharge and Visa card- 
holders may telephone their orders and we will deduct $1 from orders over $19 tocompen- 
sate for phone charges. Or mail your order to the address above. California residents add 6 °ó 

sales tax. Shipping Charges: Within North America orders must include $1.50 for first class 
shipping and handling. Outside North America the charge for airmail shipping and handling 
is $5.00 - payable in U.S. currency. 
rhe name 'SORCERER" has been trademarked by ERidy. Inc 
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reliably. The printer output itself, which is made up of 
blue or purple characters, is not recognized at all by the 
wand, and photocopies give erratic results. 

Even if the problems of color, contrast, and resolution 
could be solved, there would remain other impediments. 
The bar pattern for most of the instruction codes exceeds 
the capacity of the print buffer; what is more, with no 
means of summoning up operation codes from program 
memory, printing the bar -code representation of a pro- 
gram would necessarily entail manual translation. With 
the system in its present configuration, bar -code output 
from the printer does not seem to be practical, although it 
is tantalizingly close. 

The mere possibility of obtaining 
hard copy greatly enhances the 

utility of the calculator . . . 

The Printer 
The printer is easily the most engaging component of 

the HP -41C system. The mere possibility of obtaining 
hard copy greatly enhances the utility of the calculator, 
since it relieves the operator of the need to transcribe 
results as they become available. The printer for the HP- 
41C does more than that: it will reproduce anything that 
appears in the display and much else besides. 

The print mechanism is a thermal, dot -matrix one; 
24- character lines are printed on rolls of heat -sensitive 
paper about 6 cm wide. There is a standard set of 127 
characters, including full uppercase and lowercase 
alphabets, the ten numerals, a few Greek letters, and 
miscellaneous other symbols and punctuation marks. All 
characters can be printed in a standard 5 by 7 matrix or in 
a double -width format. A few of the standard calculator 
instructions trigger printing and, in addition, the printer 
has its own repertoire of about twenty -five instructions. 

Programs can be listed in their entirety, or a designated 
number of lines can be printed out; in either case, the 
listing shows the same mnemonics that appear in the 
display. The path followed by the calculator through a 
program being executed can be traced, providing a record 
of all instructions and operands; this is a useful facility 
when the program does not function as expected. The 
contents of the operand stack can be printed out with a 
single command; so can the contents of all allocated 
memory registers, or of a defined block of registers. In 
addition, assignments of nonstandard functions to the 
keyboard and the status of all flags can be listed. All of 
these functions can be executed manually or within a pro- 
gram. 

The most commonly invoked print functions are those 
that print the contents of the X register (roughly 
equivalent to an accumulator), the alpha register, or a 
print buffer. The variations offered by these instructions 
allow the output of a program to take almost any format 
within the physical capabilities of the printer. The main 
limitations are the time and space the programmer wishes 
to dedicate to format commands. It is easy to list a series 
of variable names, each followed by a colon or an equals 
sign and a value. Tabulating two or three columns of 
numbers so they line up vertically on their decimal points 
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PAINTERS 

The MODEL 800 MST is certainly pleasing to look at, but its true beauty lies beneath the surface. A glimpse at its 
features reveals why it is rapidly becoming the most sought after printer in the world . . . 

Four standard interfaces: 
RS-232 (15 baud rates) 
Centronics compatible parallel 
IEEE-488 
20ma current loop 

Six line densities: 64, 72, 80, 96, 120, 132 
100 CPS at all six densities 
Unidirectional or bidirectional printing 
Sixteen horizontal and ten vertical tabs 
Elongated characters in all six densities 
1920 character buffer 
Uses either perforated or roll paper 
Fully adjustable tractors to 91/2" 
Auto self-test 

but maybe its most attractive feature 

Up to 10 character fonts 
Standard 96 character ASCII 
User defined character font 
Provision for up to eight additional fonts 

Dot resolution graphics in six densities 
Variable line spacing control from 0 to 64 dots in 
half-dot increments 
Auto form-feed for any form length at any line 
spacing 
Heavy-duty all aluminum chassis 
110vac or 220vac, 50/60Hz. 
100 million character printhead 
Measures only 15" wide, 3" high, and 11" deep 
Weighs only 15 lbs. 

is the price $699.00. 

P.O. BOX 3548 FULL.. CAL. 92634 / (714) 992-4344 



demands a somewhat larger investment of program 
memory and execution time. 

The dot -matrix print head is a single vertical row of 
print elements that sweeps across the paper forming 
characters as a series of columns (see table la). A special 
set of printer instructions brings this process under pro- 
gram control so that nonstandard characters can be 
created. Indeed, the printer reproduces any pattern that 
can be defined by a matrix 7 dots high and no more than 
40 dots wide. If the pattern fits in a 7 by 7 box, it can be 
treated as a special character, stored in a register, and 
called up as needed. In principle, a complete font could 
be built up in this way, although its usefulness might be 
somewhat impaired by the limited capacity of the print 
buffer: only 6 special characters per line can be printed. A 
more practical application is the creation of schematic 
symbols and markers, such as playing -card suits, chess 
pieces, or the phases of the moon (see table lb). 

Another capability of the printer is the plotting of 
graphs for any function that can be expressed in the form 
y = f(x). The graph is drawn under the direction of a 

(a) (b) 
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Table 1: Character set as printed by the HP -41C printer. The 
standard character set, shown in table la, contains 127 let- 
ters, numbers, and other symbols. About sixty of them, in- 
cluding the full uppercase alphabet, can also be represented 
in a somewhat different form in the display of the HP -41C 
itself. Each character can be printed in a standard 5 by 7 dot 
matrix or in a double -width format. Special characters (table 
lb) can also be created by specifying the pattern of dots in 
each column of the character. 
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program called PRPLOT (print plot), which is committed 
to read -only memory in the printer. When PRPLOT is ex- 
ecuted (see listing 1), it first asks the user to supply cer- 
tain information that determines the form of the 
graph, such as the range of x and y. It then calls on a 
named program, also supplied by the user, that for each 
given value of x must return a value f(x). The resulting 
graphs cannot compare to the product of an x,y plotter, 
but they can be run off quickly and are adequate for 
gauging the basic form and range of a function. PRPLOT 
can also be executed from within a program without the 
prompting for input values, and various parts of it can be 
called independently. 

Programming with Labels 
An organizing principle of programs for the HP -41C is 

that all references and transfers of control are made by 
means of labels. The name given to a program constitutes 
a global label, one that can be accessed from any point in 
program memory. By invoking the name, a program can 
be called as a subroutine and can even call itself, although 
there are limits to such recursion. 

Labels within programs are generally local, so that the 
same labels can be repeated in different programs without 
interference. Subroutine calls and branches can be made 
only to a label; there is no absolute addressing by line 
number. As a result, all programs and procedures within 
programs can be relocated at will. Lines can also be freely 
inserted or deleted without adjusting references 
elsewhere. 

Instructions that require an address or a numerical 
argument can be given it either directly or indirectly. The 
addressing modes are uniform for all memory operations, 
subroutine calls, branching, loop control, the setting, 
clearing, and testing of flags, and even such functions as 
setting the display format and determining the pitch of 
the beeper. A subroutine is called by the XEQ (execute) 
function, which must be followed by a local label or the 
name of a program. 

If the instruction is an indirect one (XEQ IND), the 
2 -digit number that follows is interpreted as the register 
where the subroutine name or label will be found. Any 
register, including those of the stack, can hold the in- 
direct address. Subroutines can be nested six levels deep 
before the return address of the highest -level routine is 
lost. 

Conditional tests of numerical data include various 
combinations of "less than," "greater than," "equal to," 
and "not equal to "; alphabetic strings can also be com- 
pared, but only for equivalence. All the tests have the 
same format, in which a false result causes the instruction 
following the test to be skipped. Tests of flags (set or 
clear) employ the same scheme. The complement of fifty - 
six flags seems particularly generous. Eleven flags are 
completely unencumbered for use in programs; the rest 
control the status of the HP -41C and its peripherals, 
thereby affording the calculator a valuable amount of 
self -knowledge. 

Loops 
The control of loops in HP -41C programs is facilitated 

by two instructions that store all the needed information 
in a single register. The instructions, ISG (increment, skip 
if greater) and DSE (decrement, skip if equal), refer 
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STOP PLAYING BANES 
AND BET DOWN TO BUSINESS 
Corvus Transforms the Personal Computer 
into a Powerful Business Tool. 
In business, professional offices, and schools through- 
out the world, thousands of Corvus intelligent peripherals 
bring mass storage, increased speed, and multi -user 
capability to a variety of microcomputers. Current applica- 
tions include accounts receivable and payable, medical 
records, mailing lists, inventories, word processing, insur- 
ance, mathematics and science, and other large and 
complex files. 

Corvus proven Winchester disk technology provides 
10 to 80 million bytes of capacity, fully compatible with 
your current operating system. This is up to 500 times the 
capacity of a floppy disk. 

The Corvus CONSTELLATION links up to 64 com- 
puters in a state -of- the -art multi -processor network. It 
provides shared mass storage, pipes for inter -computer 
communication, and system spooling for sharing of 
peripherals such as printers. Performance far exceeds 
that of larger and more expensive networks. 

Backup data protection and archival storage are pro- 
vided by the Corvus MIRROR (Patent Pending), a low - 
cost backup using standard video cassette recorders. 

Contact your local Corvus dealer for the full story 
about these innovative new products. 

410,416. . * * CORVUS SYSTEMS * 2029 O'Toole Avenue 
* San Jose, California 9513i 

(408) 946 -7700 /TWX 910 -338 -0226 
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directly or indirectly to a register holding a number of the 
form nnnnn.tttcc. Here nnnnn is the number to be tested, 
ttt is the value against which it is tested, and cc is the 
amount by which nnnnn is incremented, or decremented. 
The compacted form is a convenience, although I find it 
odd that the incremented number has a range of up to 
99,999, whereas a jump must take place whenever it ex- 
ceeds 999. 

Other Programming Features 
The HP -41C cannot realistically be said to support 

structured programming, not as I understand the term. 
The rule that all procedures should have a single entry 
point and a single exit, which is one of the precepts of 
structured programming, cannot be observed without ex- 
treme awkwardness. On the other hand, the program - 
control structures of the HP -41C strongly encourage the 
composition of modular programs, where each procedure 
is a self- contained unit, small enough to be fully 
understood and capable of being tested independently. In 
a program longer than a few hundred lines, some such 
technique for imposing order is obligatory. 

In the end, the capabilities of the HP -41C can be ex- 
hibited best by real programs and their output. A few 
short utility routines and a longer program, called 
CHART, are given in listings 2 and 3. CHART, which in- 
cidentally shows off to good advantage the versatility of 
the printer, produces a bar graph, a form of display that 
is more appropriate for some kinds of data than the line 
graphs of PRPLOT. 

At last...the 
Typewriter interface! 

Turn your electric typewriter into a low cost, high 
quality hard copy printer. 1 Year Warranty 

Dynatyper -the patented RDI -I /0 Pak is fast becoming the industry 
standard for typewriter output. Why? Because: 
1. It takes 2 minutes to initially install and 5 seconds to remove or 

replace. 
2. You do not have to modify your typewriter. All factory warranties 

and maintenance agreements on your typewriter will be honored. 
3. You can use it with all powered carriage return typewriters that 

have U.S. keyboard. Our Model I works with all non Selectrics and 
our Model II works with Selectrics. Conversion between models 
takes 2 minutes and the kit (26 plungers) is available for a nominal 
charge. 

4. You don't have to lug around a bulky printer when you travel. If 
there is a typewriter at your destination, you can install the light 
(3 lbs.) I/O Pak in just 2 minutes. 

5. Same interface for TRS -80, Apple and GPIB. Centronics and Pet 
compatible interfaces are available in third quarter 1980. Electric 
pencil available. 

6. Delivery: Stock to two weeks. Price: $499. for the complete system, 
FOB Rochester, Domestic. 

Over 1000 in operation today. VISA and MasterCard accepted. Call 
Ken Yanicky at 716 -385 -4336. 

Potent Pending ROCHESTER DATA 
3100 Monroe Avenue, Rochester, New York 14618 incorporated 
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The main program in CHART (listing 2), which is con- 
fined to the first 20 lines, is little more than a list of XEQ 
statements. It first prompts the user for needed informa- 
tion, then does some preliminary calculations and prints 
a header that will identify the graph. An external pro- 
gram (see listing 4) is then called once for each bar; it is 
expected to return a value defining the length of the bar 
and a label of not more than 4 characters. 

It is worth noting that the actual calculation of the bar 
length is a trivial operation. The bulk of the program is 
taken up with input and output routines, which are in- 
tended to minimize the burden on the user's memory and 
faculties of interpretation. A bar graph generated by the 
CHART program is shown for data on the distribution of 
digits obtained from the RDM LN pseudorandom - 
number generator; see listing 5. 

Next Generations 
What more can one ask for in a programmable 

calculator? Quite a lot; there is much to look forward to 
in the next generation. More memory is always near the 
top of such a wish list. One way of supplying it, which 
might be compatible with the present mainframe, would 
be in a double- density memory module. The entire ad- 
dress space could then be utilized without filling all the 
ports. 

The very existence of ports inspires thoughts of other 
Text continued on page 136 

Listing 1: Graph of the function (sin x) /x was drawn by 
PRPLOT, a program that resides in read -only memory in the 
HP-41C printer. The function itself is defined by a separate pro- 
gram (at bottom), which evaluates the expression each time it is 
supplied with a value of x and called PRPLOT. 

PLOT OF SIN/X 

X (UHITS= 1.> 4 

Y (UHITS= E-2.) 

-8.50 

8.88 

i---i 

-360. _ 

-331. _: 

-302. 

-274. _ 

-245. _ 

-216. _ ' 

-187. _ 

-158. 

-138. 

-101. 

-72. 

-43. 

-14. 

14. 

43. 

72. 

101. 

130. 

158. 

187. _ 

216. - 

245. _ 

274. _ 

382. _ 

331. t 

360. 

4 

2.88 

[ 

i 

81.LBL eSIH-'X 

82 RCL X 

83 SIH 

84 X(>1' 

85 i 

86 END 



Q 
NEW LOCATION ' TERMS 
1198 E. Willow Street Name, address, phone, 

Ship By: UPS or Mail 
Shipping Chrg. Add $2.50 up to 

5 lbs. (UPS Blue) 
U.S. Mail Add $1.50 (U.S. Only) 

(525.00 Minimum Order) 

ATARI ACCESSORIES 
BASKETBALL ROM $30.00 
SUPER -BREAKOUT ROM $30.00 
STAR RAIDERS ROM $45.00 
CHESS ROM $30.00 
VIDEO 

USIIC COMPOSER ROM $45.00 
3D TIC TAC TOE ROM $30.00 
JOYSTICKS $18.00 
PADDLE CONTROLS $18.00 
11410 CASSETTE RECORDER $60.00 

ASK ABOUT NEW SOFTWARE 

We Accept Cash, Check, Money 
Orders, Visa & Master Charge 

(U.S. Funds Only) 
Tax: 6% Calif. Res. 

COD's & Terms Available on 
Approval (School PO's Accepted) 

SPECIAL OF MONTH 

41 1 6' S 200 NS) 

(APPLE. TRS -80, HEATH, ETC ) 

8 for $34 00 

16-49 pcs. $4.10 ea. 
50-99 pcs. $3.80 ea. 
100 Up $3.50 ea. 

computer products, 
Signal Hill, CA 90806 

(CALL COLLECT) Inc. (213) 595 -6431, 6432, 6433 

ATARI 800 
(NEW 16K VERSION) ( 

COMPUTER CONSOLE OPERATORS MANUAL 
ATARI BASIC 8K RAM RF MODULATOR 
57 FULL STROKE POWER SUPPLY 

C KEYS * ADDED OPTIONS 
PLUS 4 FUNCTION KEYSJOYSTICKS 

INVITATION TO PRO- EDUCATION ROM 
GRAMMING CASSETTE (NO CHARGE) 

CALL FOR PRICE 
10% OFF SOFTWARE WITH PURCHASE 

ATARI OPTIONAL ACCESSORIES 
MODEL 11810 DISK DRIVE SYSTEM 
MODEL #820 40 -COL. DOT MATRIX PRINTER 
MODEL 11822 40 -COL. THERMAL PRINTER 
MODEL #825 80-COL. DOT MATRIX PRINTER 
MODEL #830 ACOUSTIC MODEM 
MODEL #850 INTERFACE MODULE 
MODEL 11CX853 16K RAM MODULE 

CALL FOR PRICE & AVAILABILITY 

20m. Current Loop Port 
^u a P '- oue4 RS 2320 Seoul Pons One 
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MICROPROCESSORS 
8080A 2.50 

Z80A 10.00 

REGULATORS 
32075 .80 

320712 .80 

34075 .70 

340T12 .75 

-- -- a complete e,n to ooara 2 PM CPU 
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Z80A/I O $335.00 r'r ='and.rdR °, 00 RS -2e2 car U ro pd1 uuee 

Assembled & Tested ZIKIP.DAR öme1M- 'dp1a°° 
.Opb2UdparW 

S0.10 
ot00e Audi Optional Monitor Program $50.00 p,Z.'1, 4,e.n,.. e2ss. 
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control y 

64K RAM Board 
Assembled & Tested Call for Price 

LO -PRO SOCKETS 
1.99 100 Up 

14 PIN 10 .09 

16 PIN .12 .11 

18 PIN .15 .13 

20 PIN .23 .21 

24 PIN .26 .24 
28 PIN .30 .28 

40 PIN .40 .38 

DISKETTES PRINTERS MODEMS APPLE 
SOFTWARE VERBATIM MD525-01 (SOFT) $29.95 CENTRONICS 737 -1 

I 3N0 BAUD, UTO SCOTCH 744.0 (SOFT SECTOR) $35.00 ANADEX DP8000 ANSWER /ACOUSTIC 
SCOTCH 744.10 (10 SECTOR) $35.00 ANADEX DP9500 

BY EDUWARE 
SCOTCH 744.16 (16 SECTOR) $35.00 $149.00 ea. COMPU -MATH (FRACTIONS) 
MEMOREX 3401 (SOFT SECTOR) $26.95 ANADEX DP9501 NOVATION DCAT $29.95 
SCOTCH 743- 0(DSIDDSOFT) $59.95 TEXAS INST 810 300 BAUD /DIRECT 

COMPU -MATH (DECIMALS) 
800 MST 

CONNECT 
$29.95 

RS -232 CONNECTORS 

1.9 10 24 25 Up 

DB25P 2.90 2.75 2.40 

DB25S 3.80 3.70 3.60 

MONITORS BASE 2 $169.00 ea. 

LEEDEX 100, 12" B &W $129.00 
LEEDEX 100 -80, 80x24 B&W $165.00 
SANYO VM4509, 9" B &W $175.00 
SANYO VM5012,12" B &W $240.00 
SANYO DMC6013, 13" COLOR $450.00 
HITACHI COLOR MONITOR $395.00 

CALL FOR 
PRICE 

& 

DELIVERY 

(OPTIONAL RS232 COMPU -READ 
CABLE $22.00) $19.95 

LIVERMORE EDUPAK I, CONTAINS 
LIV -STAR 20M /300 BAUD COMPU -READ, PERCEPTION 

RS232, ACOUSTIC, STATISTICS $35.00 
AUTO ANSWER, ETC. COMPONENTS 

74LS240 1 35 ea. 

74LS241 1 25 ea. 

74LS244 1 25 ea. 
74LS373 1 50 ea. 

74Lß374 1 50 ea. 

8T245 1 65 ea. 

$159.00 ENTERTAINMENT 

DISK DRIVES 
OUME DT- 8 /DBL. SIDED 
DBL. DENSITY 8" DRIVE 
SA851 (SHUGART)COMPATIBLE 

CALL FOR PRICE 

MICROBYTE D2 TERRORIST $24.95 
WINDFALL $16.95 $219500 FLOPPY DISK SYSTEM 
SPACE 
NETWORK 

$24.95 (2) QUME DT -8, DMA S -100 CONTROLLER, PRISONER $24x5 
POWER SUPPLY, CABINET, ASSEMBLED 

ALL SOFTWARE IS ON DISK. 
& TESTED. PLEASE CALL IF YOU 

LESS CONTROLLER $187500 HAVE ANY QUESTIONS. 

S.D. SYSTEMS S -100 PRODUCTS CALIFORNIA COMPUTER 
SYSTEMS 

EXPANDORAM I 16K $210.00 VERSAFLOPPY I KIT $210.00 MODEL 2016 16K STATIC RAM BRD. 
2MHz DYNAMIC 32K $240.00 DISK CONTROLLER FOR 2032 32K STATIC RAM BRD. 
RAM BOARD 48K $270.00 8" & 5'/4" DRIVES 206564K DYNAMIC RAM BD. 

64K $300.00 S -100 BUS COMPATIBLE 2116 16K STATIC RAM BD. 
2200 MAINFRAME 

EXPANDORAM II 16K $240.00 VERSAFLOPPY II KIT $299.00 2400 MINI-8100S 
4 MHz DYNAMIC 32K $270.00 NEW DOUBLE DENSITY 2422 DISK CONTROLLER 
RAM BOARD 48K $300.00 DISK CONTROLLER FOR 2501 MOTHERBOARD 

64K $330.00 8" & 51/4" DRIVES 2710 4 -PORT SERIAL I/O 
2718 2 SER. PORT & 2 PAR. 

SBC -100 KIT $255.00 PROM -100 KIT $169.00 2720 4 -PORT PARALLEL I/O 
2.5 MHz1Z -B0 CPU S-100/EPROM PROGRAMMER 2802 6502 CPU BOARD 
WITH SERIAL & PARALLEL FOR 2708, 2716, 2732, 2758 & 2810 Z -80 CPU BOARD 
I/O PORTS 2516(TI) 5400 MINI -8100 

5416 THE -8100 SBC -200 KIT $279.00 ALL BOARDS ARE AVAILABLE 
4 MHz CPU 

2114 L -2/200 NS 
1 -16 3.95 ea. 

17 -49 3.75 ea. 

50-99 3.50 ea. 

100 Up 3.25 ea. 

2708/450 NS 
$6.25 ea. 

Or 

2716/5 VOLT 
$1100 ea. 

(.1@ 12 VOLT CAPS) 
100 ea. 

Or 
1001$9.00 

(ASSEMBLED & TESTED) 
SERIAL SERIAL & PARALLEL CALL FOR PRICE & DELIVERY 

I/O PORTS CALL FOR PRICE 

VDB -8024 KIT $325.00 & DELIVERY 
80x24 110 MAPPED VIDEO BOARD (SYSTEM SOFTWARE) (SOFTWARE AVAILABLE) 
WITH KEYBOARD I/O AVAILABLE UPON REQUEST) 
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Listing 2: A bar -graph program. CHART, the HP -41C program for generating bar graphs, is written as a series of modules. The first 
of these prompts the user to supply certain initial information that will determine the form of the graph. An alternative entry point, 
CHARTP, is intended for occasions when the bar -graph routine is called from another program; this entry point bypasses the 
prompting. For each bar drawn, CHART calls on a user -supplied program, which must return two items, the value to be plotted in 
the X register and a label for the bar no more than 4 characters long in the alpha register. The bar is actually formed in subroutine 08 
out of a standard character and additional print columns for fine adjustment of the length. 

814LBL 'CHART' 

82.LBL a 

03 XEQ 88 

84+LBL 'CHARTP' 

85 XE0 81 

06 XEQ 82 

07 XEQ 'BAR' 

88+LBL A 

09 XEQ 83 

10 XEQ 04 

11 XEQ 05 

12+LBL 30 

13 XEQ 87 

14 RCL 18 

15 INT 

16 XEQ IiID 11 

17 XE"u. 88 

18 ISC l8 

19 GTO 30 

20 XEO i,7 

21 CTO 50 

22 +LBL 00 

23 CF 23 

24 'PO NAME ?' 
25 AON 

26 PROMPT 

21 
S.?, 

FS? . 

28 ASTO 11 

29 PUFF 

30 CF 22 

31 'N0. OF BARS ?' 

32 PROMPT 

33 FS ?C 22 

34 STO 12 

35 'Y MIN ?' 

36 PROMPT 

37 FS ?C 22 

38 STO 13 

39 'Y MAX ?' 

40 PROMPT 

41 FS ?C 22 

42 STO -14 

43 'CIS ?' 
44 PROMPT 

45 FS? 22 

46 STO 15 

47 RTH 

48+LBL 01 

49 RCL 12 

58 1 

51 - 

52 1 E3 

53 / 

54 STO 18 

55 137 

56 RCL 14 

57 RCL 13 

58 - 

59 / 

60-STO 16 

Initialization; can 
be executed from 
the keyboard by 
pressing "A." 

Main calculation and 
printing of bars. Calls 
a user program whose 
name is stored in 
register 11. 

Subroutine that 
prompts for inputs. 
In each case the 
prompting message 
appears in the 
display but is not 
printed. If no value 
is input following the 
prompt, the program 
assumes the value 
supplied on the previous 
run is still valid. 

Set up register 
for looped calls 
to user program. 

Calculate coefficient 
relating Y -axis 
scale to graph width 
of 137 columns. 

132 January 1981 © BYTE Publications Inc 

61 RCL 15 

62 XEQ 10 

63 STO 17 

64 5 

65 X<>Y 

66 X<=Y? 

67 ST- 17 

68 132 

69 XOY 
78 X>Y? 

71 ST- 17 

72 RIN 

73.LBL 82 

74 ADV 

75 ADY 

76'F°' 

77 ACA 

78 SF 13 

79 'LOT OF ' 

80 ACA 

81 CF 13 

82 SF 12 

83 RCL 11 

84 ACX 

85 CF 12 

86 PRBUF 

87 RTH 

88+LBL 03 

89 SF 12 

90 'X' 

91 ACA 

92 7 

93 ACCHR 

94 29 

95 SKPCOL 

96 'Y' 

97 ACA 

98 125 

99 ACCHR 

100 CF 12 

101 PRBUF 

182 RTH 

103.LBL 04 

104 RCL 13 

185 ACX 

186 XEQ 11 

187 STO 18 

188 RCL 14 

109 XEQ 11 

118 ST+ 18 

111.144 

112 RCL 18 

113 - 

114 SKPCOL 

115 RCL 14 

116 ACX 

Calculate absolute 
position of axis; 
if beyond the range 
of the graph, axis 
is suppressed. 

Print identifying 
header: 
"Plot of 'PGM NAME' " 

Print labels 
for X and Y 

axes. 

Labels extreme 
of Y axis. 

117 ADV 

118 RTH 

119.LBL 85 

120 8 

121 STO 10 

122 RCL 17 

123 X=0? 

124 RTII 

125 119 

126 ACCOL 

127 RON 

128 RCL 15 

129 XEQ 11 

130 ST+ 10 

131 2 

132 

133 - 

134 5 

135 X)Y? 

136 GTO 52 

137 RDN 

138 132 

139 RCL 10 

140 - 

141 X(Y? 

142 CTO 52 

143 F:UH 

144+LBL 52 

145 IHT 

146 SKF'CL 

147 5T+ 10 

148 RCL 15 

149 AC)' 

150 XE:.: 12 

151 RTN 

152+LBL 87 

153 119 

154 ACCOL 

155 0 

156 STO 10 

157 XEQ 17 

158 XEQ 12 

159 RTH 

168+LBL 88 

161 ACA 

162 3 

163 SKPCOL 

164RDH 

165 XEQ 10 

166 X<=0? 

167 GTO 07 

168 127 

169 ACCOL 

178 RDN 

171 136 

Labels axis 
within graph, 
if it has not 
been suppressed. 

Accumulates markers 
for the extrema points 
and the axis in spaces 
between bars. 

Master subroutine 
for accumulating and 
printing a bar. Checks 
if the length is zero; 
if so, executes LBL 07. 
Checks if the length is 

Listing 2 continued on page 134 



SuperSoft s 
Gallery of CP/M Masterworks 

SUPERMLIST: A complete, easy to use mailing list program A. 
^K*i' package. Allows for two names, two addresses, city, state, zip and XI 

a three digit code field for added flexibility. SuperMLlst can sort 
on any field and produce mailing labels direct to printer or disk file 
for later printing or use by other programs. SuperMList Is the 
perfect companion to TFS. Handles 1981 Zip Codes! 
Requires: 48K CP /M 
Supplied with complete user manual: $75.00 manual alone: $10.00 

TFSText Formatting System: An extremely powerful formatter. 
More than 50 commands. Supports all major features including: 

left & right margin justification user defined macros 
dynamic insertion from disk file underlining and backspace 

TFS lets you make multiple copies of any text. For example: Per 
sonalized form letters complete with name, address & other inner. 
lions from a disk file. Text is not limited to the size of RAM making 
TFS perfect for reports or any big job. Text is entered using CP/M 
standard editor or most any CP /M compatible editor. 
Requires: 24K CPIM 
Supplied with extensive user manual: S85.00 manual alone: $20.00 
Source to TFS in 8080 assembler (can be assembled using stan- 
dard CP /M assembler) plus user manual: 5250.00. 

,, 
1 TEXT PROCESSING 

DIAGNOSTICS I: Easily the most comprehensive set of CP /M comp atible 
system checkout programs ever assembled. 
Tests: 

Memory CPU (8080/8085/Z80) Terminal Disk Printer 
To our knowledge the CPU test is the first of its kind anywhere. Diagnostics 

I can help you find problems before they become serious. A good set of 
diagnostic routines are a must in any program library. Minimal re- 

quirements: 32K CPIM. Supplied with complete user manual: $75.00 Manual 
alone: $15.00 

DIAGNOSTICS II: Includes all of Diagnostics I, plus: 
Every test is "submit "able 
A complete SpinwriterlDiablo /Oume test has been added 
(Serial Interface only) 
Output may be logged to disk 
Expanded memory test 
Expanded terminal test 
Expanded disk test 

Diagnostics II provides the next level in system maintenance. 
Requires: 32K CPIM 
Price: $100.00 Manual only: $15.00 

SYSTEM MAINTENANCE 

UTILITIES I: A collection of programs that you will find 
maybe even necessary in your daily work (we did!). 
Includes: 

GREP: Searches files for a specified string 
SORT: In core sort of variable length records 
CMP: Compare two files for equality 
PRINT: Formatted listings to printer 
PG: Lists files to CRT a page at a time 

. plus more . 

Requires: 24K CP /M 
Supplied with manual on discette: 560.00 

useful and 

UTILITIES II: Many new programs not available elsewhere. Includes these 
"file" utilities: 

RIFF. Source comparitor 
PR: Powerful multicolumn output formatter 
CAT: Concatenate files 
RPL: Substitute strings in files 

. .. plus more . 

Requires: 24K CPIM $60.00 
Supplied with manual on discette 

UTILITIES 

ßi1 
ANALIZA: An amazingly accurate 
simulation of a session with a 

P sychlatrlst. Better than the famous ' 
ELIZA" program. Enlightening as " 

well as fun. An excellent example of 
Artificial Intelligence. 
Requires: 48K CPIM, CBASIC2 
Cost: $35.00 

ENTERTAINMENT 

a,1fr 'Mr ifi 

I '' ll call y b bh Ia 
¡ the 

TINY 
famous 

PASCAL 
ChungYuen11: 

We sti'Tinÿ 
Pascal 

' 

with 
ut 

more 
it's 

featuresigger 

and 
added. 
better 

Features 
than ever! 

Include: 
T la 

PI 
recursive procedures /functions Integer arithmetic CASE 

I FOR (loop) sequential disk I/O 1 dimensional arrays 

1; IF...THEN...ELSE WHILE PEAK & POKE 
READ & WRITE REPEAT...UNTIL more 

Ri Tiny' Pascal Is fast. Programs execute up to ten times faster than similar BASIC 

R 

programs. SOURCE TOO! We still distribute source, In 'Tiny' Pascal, on each 
discette sold. You can even recompile the compiler, add features or just gain in- 

k1sight Into compiler construction. 
Requires: 361( CP /M. Supplied with complete user manual and source on discette: 

11 
$85.00. Manual alone: S10.00 

ll STACKWORK'S FORTH: A full, extended Forth interpreter /compiler produces 
COMPACT, ROMABLE code. As fast as compiled FORTRAN, as easy to use as in. 

1 teractive BASIC. I SELF COMPILING: Includes every line of source code necessary to recompile 
Itself. 

EXTENSIBLE: Add functions at will. 
k Z80 or 8080 ASSEMBLER included. 

kSingle license, OEM licensing available. 
Please specify CPU type: Z80 or 8080 

ilii Supplied with extensive user manual and tutorial: $175.00 ; Documentation alone: 525.00 

prI SSS FORTRAN: The SSS FORTRAN compiler is fast. efficient. and complete 
¡ (lull 1966 ANSI standard with extensions). The RATFOR compiler compiles into 
I FORTRAN allowing the user to write structured code while retaining the 

11 benefits of FORTRAN. The FORTRAN supports many advanced features not 
N found in less complete implementations. including: complex arithmetic. 

character variables. and functions. Complete sequencial and random disk 110 

. are supported. SSS FORTRAN will compile up to 600 lines per minute! Recur- 
sine subroutines with static variables are supported. ROMable ".COM" tiles 

II 
may be generated. SSS RATFOR allows the use of contemporary loop control 

a, q and structured programming techniques. SSS RATFOR is similar to FORTRAN 
pt 1 '77 in that it supports such things as: 

11 
REPEAT...UNTIL WHILE IF...THEN.. ELSE 

SSS RATFOR is supplied with source code in FORTRAN and RATFOR. 
Il 

i 
System Requirements & Prices: 
SSS FORTRAN requires a 32K CP /M system. 

11 SSS FORTRAN with RATFOR: $325.00 
prI SS FORTRAN alone: $250.001j 
i RATFOR alone: $100.00 

1, (Sold only with valid SSS FORTRAN license) 
i. 
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-- -- -- - PROGRAMMING LANGUAGES ---- -- - - - -- - 

Z8000CROSSASSEM BLER:Supports: 
full Z8000 syntax, segmented and 
unsegmented mode, full 32 -bit 
arithmetic, hex output, listing output, 
"downloader ". 
Requires: 56K CPIM $500.00 
1 year maintenance $300.00 
manual alone S 50.00 

,( .... :::i ,:: ;[ Z8000 too! (:. . 

On line "Help" system provided with every program package. 

Supe1Soft 
First in Software Technology 

TERM: A complete intercommunications package for linking your com. 
puter to other computers. Link either to other CP /M computers or to large 
timesharing systems. TERM is comparable to other systems but costs 
less, delivers more and source is provided on discette! With TERM you 
can send and receive ASCII and Hex files (COM too, with included conver- 
lion program) with any other real time communication between users on 
separate systems as well as acting as timesharing terminal. 

Engage /disengage printer error checking and auto retry 
terminal mode for timesharing between systems 
conversational mode send files receive files 

Requires: 32K CP /M 
Supplied with user manual and 8080 source code: 5150.00 
Manual alone: $15.00 

INTERCOMPUTER COMMUNICATIONS 

ENCODE/DECODE: A complete software security system for CPIM 
Encode /Decode Is a sophisticated coding program package which trans- 
forms data stored on disk into coded text which is completely unrecog- 
nizable. Encode /Decode supports multiple security levels and passwords. 
A user defined combination (One billion possible) is used to code and 
decode a file. Uses are unlimited. Below are a few examples: 

data bases payroll files programs tax records 
Encode /Decode is available in two versions: 
Encode /Decode I provides a level of security suitable for normal use 
EncodelDecode II provides enhanced security for the most demanding 
needs. 
Encode /Decode I: $50.00 Encode /Decode II: $100.00 manual alone- $15.00 

SOFTWARE SECURITY 

CP /M Formats: 8" soft sectored, 5" Northstar, 5" Micropo- 
lis Mod II, Vector MZ, Superbrain DD/00 

All Orders and General Information: 
SUPERSOFT ASSOCIATES 
P.O. BOX 1628 
CHAMPAIGN, IL 81820 
(217)359.2112 
Technical Hot Line: (217) 359.2691 
(answered only when technician Is available) 

Circle 82 on inquiry card. CP/M REGISTERED TRADEMARK DIGITAL RESEARCH 



Listing 2 continued: 
172 X < =Y? 

173 GTU 99 

174 RUH 

175 STO 10 

176 XEQ 15 

177 ROH 

178 XEQ 16 

179 127 

180 ACCOL 

181 XEQ 17 

182 XEQ 12 

183 RIN 

1844LBL 09 

185 STO 18 

186 XEO 15 

187 RON 

188 XEQ 16 

189 127 

190 ACCOL 

191 AUV 

192 RIM 

1934LBL 15 

194 7 

195 X>Y? 

196 RIN 

197 X=Y'' 

19S RIN 

199 31 

200 ACCHR 

201 R:DI! 

202 - 

20' GTi: 15 

greater than the maximum; 
if so, executes LBL 09. 
Otherwise, the bar is 
built up by LBL 15 
and LBL 16. 

Special routine for 
a bar that must fill 
the entire width of 
the graph. 

Accumulates the maximum 
integer number of gray -tone 
characters (standard char- 
acter 31) that will fit in 
the bar. 

2844LBL 16 

205 I 

206 X>?? 

297 RIN 

208 X=Y? 

299 RTN 

210 42 

211 ACCOL 

212 RDH 

213'- 

214 1 

215 X>Y? 

216 RTH 

217 X=Y? 

218 RTH 

219 85 

220 ACCOL 

221 RON 

222 - 

223 GTO 16 

2244LBL 17 

225 RCL 10 

226 1 

227 + 

228 RCL 17 

229 Xs8? 

238 X<=Y? 

231 RTH 

232 STO 10 

233 XOY 
234 - 

235 SKPCOL 

236 119 

237 ACCOL 

238 RTH 

Finishes a bar by 
accumulating individual 
columns until actual 
length equals specified 
length. 

Inserts space from 
end of bar to maximum Y 

then adds a marker for 
maximum Y 

239.LBL 10 

240 RCL 13 

241 - 

242 RCL 16 

243 * 

244 FIX 0 

245 RHO 

246 FIX 2 

247 RTH 

248.LBL I1 

249 ABS 

258 SF 25 

251 LOG 

252 CF 25 

253 INT 

254 5 

255 + 

256.7 

257 * 

258 RTH 

259*LBL 12 

260 135 

261 RCL 18 

262 - 

263 SKPCOL 

264 119 

265 ACCOL 

266 ADV 

267 RTH 

268+LBL 58 

269 ADV 

270 ADV 

271 BEEP 

272 EHD 

Calculates the length 
of the bar. 

Calculates width of 
a number (eg: axis or 
extrema labels) in number 
of columns. 

Adds space to fill out a 
line, other than a line with 
a bar, then prints a Y - 

maximum marker. 

Beeps to mark finish. 

RACET SORTS - RACET UTILITIES - RACET computes - RACET SORTS - RACET UTILITIES - RACET computes - RACET SORTS - RACET UTILITIES - RACET computes - 

HARD DISK MULTIPLEXOR 
FOR THE TRS -80 Mod II 

NOW YOU CAN HAVE THAT LARGE COMMON DATA BASE!! 
Allows up to 4 Mod II's to connect to a single controller - up to 4 hard disk 
drives per controller. Users may access the same file simultaneously (first -come 
first -served). 
Uses Cameo controller and standard 10- megabyte cartridge (hard) disk drives 
along with RACET Hard /Soft Disk System (HSD) software. 
Access times 3 to 8 times faster than floppy. Mixed floppy /hard disk operation 
supported. 
Compatible with your existing TRSDOS programs - you need only change 
filenames! All BASIC statements are identical. 
A single file may be as large as one disk. Alternate mode allows 24- million 
byte record range. Directory expandable to handle thousands of files. 
Includes special utilities - XCOPY for backup and copies, XPURGE for multiple 
deletions, DCS directory catalog system, and Hard Disk Superzap. FORMAT 
utility includes options for specifying sectors /gran, platters /drive, logical 
disk size, etc. 

HARD DISK DRIVE & CONTROLLER $5995 RACET HSD Software $400 
Call for multiuser pricing. Dealers call for OEM pricing. 

BASIC LINK FACILITY 'BLINK' $25 Mod I, S50 Mod II 

Link from one BASIC program to another saving all variables! The new program 
can be smaller or larger than the original program in memory. The chained program 
may either replace the original program, or can be merged by statement number. 
The statement number where the chained program execution is to begin may be 

specified! (Mod I Min 32K 1 -disk) 

INFINITE BASIC (Mod I Tape or Disk) $49.95 
Extends Level II BASIC with complete MATRIX functions and 50 more string 
functions. Includes RACET machine language sorts! Sort 1000 elements in 9 

seconds!! Select only functions you want to optimize memory usage. 

INFINITE BUSINESS (Requires Infinite BASIC) $29.95 
Complete printer pagination controls - auto headers, footers, page numbers. 
Packed decimal arithmetic - 127 digit accuracy + , - , , /. Binary search 
of sorted and unsorted arrays. Hash codes. 

BASIC CROSS REFERENCE UTILITY (Mod II 64K) $50.00 
SEEK and FIND functions for Variables, Line Numbers, Strings, Keywords. 'All' 
options available for line numbers and variables. Load from BASIC - Call with 
'CTRL'R. Output to screen or printer! 
DSM $75.00 Mod I, $150.00 Mod II 
Disk Sort/Merge for RANDOM files. All machine language stand -alone package for 
sorting speed. Establish sort specification in simple BASIC command File. Execute 
from DOS. Only operator action to sort is to change diskettes when requested! 
Handles multiple diskette tiles! Super fast sort times - improved disk I/O times 
make this the fastest Disk Sort/Merge available on Mod I or Mod II. 

(Mod I Min 32K 2 -drive system. Mod II 64K 1- drive) 

UTILITY PACKAGE (Mod II 64K) $150.00 
Important enhancements to the Mod II. The file recovery capabilities alone will pay 
for the package in even one application! Fully documented in 124 page manual! 
XHIT, XGAT, XCOPY and SUPERZAP are used to reconstruct or recover date from 
bad diskettes! XCOPY provides multi -file copies, 'Wild -card' mask select, absolute 
sector mode and other features. SUPERZAP allows examine /change any sector on 
diskette include track -0, and absolute disk backup /copy with I/O recovery. DCS 

builds consolidated directories from multiple diskettes into a single display or 
listing sorted by disk name or file name plus more. Change Disk ID with DISKID. 
XCREATE preallocates files and sets 'LOF' to end to speed disk accesses. DEBUGII 
adds single step, trace, subroutine calling, program looping, dynamic disassembly 
and more!! 

DEVELOPMENT PACKAGE (Mod II 64K) $125.00 
Includes RACET machine language SUPERZAP, Apparat Disassembler, and Model 
II interface to the Microsoft 'Editor Assembler Plus' software package including 
uploading services and patches for Disk I /O. Purchase price includes complete 
copy of Editor Assembler + and documentation for Mod I. Assemble directly into 
memory, MACRO facility, save all or portions of source to disk, dynamic debug 
facility (ZBUG), extended editor commands. 

COMPROC (Mod I - Disk only) $19.95 
Command Processor. Auto your disk to perform any sequence of instructions that 
you can give from the keyboard. DIR, FREE, pause, wait for user input, BASIC, No. 
of FILES and MEM SIZE, RUN program, respond to input statements, BREAK, 
return to DOS, etc. Includes lowercase driver, debounce, screenprint! 

RACET COMPUTES 

702 Palmdale, Orange, CA 92665 

CHECK. VISA, M /C, C.O.D., PURCHASE ORDER 'TRS-80 IS A REGISTERED TRADEMARK 

OF TANDY CORPORATION TELEPHONE ORDERS ACCEPTED 17141 637-5016 

n 
¢ RACET SORTS - RACET UTILITIES - RACET comtes - RACET SORTS - RACET UTILITIES - RACET computes - RACET SORTS - RACET UTILITIES - RACET computes - 

134 January 1981 © BYTE Publications Inc Circle 83 on Inquiry card. Circle 84 on Inquiry card. 



Thousands of SoftwareHows-users agree - SoftwareHows 
products set a new standard of excellence for solution- oriented 
software. Instant installation for your system, powerful "word 
processing -like" editing facilities and consistent operating 
features make this SolutionWare the only serious choice for 
your needs. 

Why settle for a piece 
when you can have 
the whole pie?! 

At last! An integrated system of business 
software ideal for you! 

How often have you purchased software 
only to be disappointed by its features or 
frustrated by the inability of the different 
programs to work together? Are you tired 
of entering the same data into your Pur- 
chase Ordering System when a part is or- 
dered, into Inventory when it arrives, Payables 
when it's invoiced and General Ledger when 
it's paid for? Can you easily link your Account- 
ing Data Base with your word processing software 
to create personalized letters, reports, notices and 
announcements?* Does your Point of Sale, Order 
Entry software also save a keyed file which may later 
be Sorted for over 60 customer characteristics and used 
to generate personalized sales literature? 

If you don't like your answers to these questions, your accounting 
software is costing you money! 

The Data Base Integration-System from SoftwareHows- does all 
this and much more! This newest software product offers the 
perfect blend of performance, price and flexibility. Every single 
transaction feeds your master records. This common data base 
approach organizes all your business information so that every 
module is fully interactive. The result of this vast and easy to use 
data base is unique. You'll be amazed at how much better you'll 
understand the operation and cash flow of your business! And 
better understanding means better planning - and higher profits 
for you! 

The Data Base Integration System is built around the basic four 
accounting tools: General Ledger provides those all important 
balance sheets and income statements, Accounts Receivable and 
Payable take care of invoice control in a jiffy, while Payroll with 
Cost Accounting does your payroll and provides cost effective- 
ness data. All packages fully interact and are self- checking. The 
amazing Order-Right -order entry system and MicroDaSys In- 
ventory, give you one of the most complete sales management 
and material requirements systems available. Output is processed 
with lightning speed and meticulous accuracy: invoices, shipping 
labels, charge slips and COD tags. Orders automatically interact 
with Inventory and Receivables. If your stock is too low, Inventory 
recommends the best source of supply and approximate prices to 
pay. Upon authorization, a purchase order is generated. The 
receiving department verifies receipt and the invoice is trans- 
ferred to Accounts Payable. 

The Data Base Integration Business System is $2500. And that's 
for all seven packages! Now there's a deal too good to pass up! 
It includes over 1500 pages of user documentation, and a supply 
of computer forms. With our unique DBI Installation Program, 
getting the complete package up and running on your system 
is a breeze. Best of all, complete CBASIC source code is included 
with every CBASIC package. Current disk formats include 8" soft - 
sectored, 5" hard- and soft -sectored. 

Call or Write for the SolutionWare to meet 
your software needs - today! 

n.oa,,.,o 

Accounts 
Receivable 

Cost 
Accountin Order -Right'" 

Account 
Payab 

Fl Ask your dealer why our 
business software is the best! 

n A Complete 200 page Overview of all 
SoftwareHows SolutionWare is yours 
for just $75, refundable with purchase. 

TM 

a division of MicroDaSys 

PO Box 36275 Los Angeles, CA 90036 
(213)731 -0876 TWX:310 -321 -2378 



Text continued from page 130: 
peripheral devices. A cassette recorder could provide 
mass storage and would make feasible operations on 
large blocks of data. An x,y plotter could be driven very 
efficiently by the HP -41C, albeit at a leisurely pace. With 
a fairly simple interface, it should be possible to connect 
the calculator to a computer system. The likelihood that 
any of these products will ever be forthcoming is un- 
known. It is probably too much to ask that Hewlett - 
Packard release technical information on the signals 
available at the ports so that others could develop plug - 
compatible devices. Some intrepid experimenter with a 
logic probe may do it anyway. 

There are a few gaps in the instruction set of the HP- 
41C that should not be perpetuated in future calculators. 
For example, there are tests for x < y, for x s y and for 
x > y, but there is no test for x L. y. Of course, any 
desired logic function can be fabricated out of the existing 
instructions, but the programmer should not have to go 
to that trouble and should not have to remember which 
of the tests is the missing one. 

The most fundamental defect in the architecture of the 
HP -41C, inadequate numerical precision, is a serious 
flaw indeed. Numbers are represented, both internally 
and in the display, with 10 decimal digits; there are no 
guard digits. As a result, inaccuracies are quite often in- 
troduced into the least- significant digit. For example, 
(12)2 is evaluated by the calculator as 1.999999999. For 
operations on some data, the corruption goes still deeper 
and 2 or 3 digits become suspect. There is something ab- 
surd about the world's fanciest calculator not being able 

NOW.. _Continuous Checks 
That Can be Used With or Without Your Computer! ! 

The Best in A Home Checking System 
That's right. Continuous Checks in a 3 -to -a -page 
desk set design that can be computer printed or 
handwritten - just as you now do your present 
home checks. 

VERSATILE 
Our checks are not a high -volume business form 
adaptation. They're especially designed for the 
home or low volume user. Now, you don't have 
to change your check writing habits just to use 
your computer. 

THOUGHTFUL FEATURES 
Programming? Easy. All stub and check informa- 
tion is on the same line. No need to change 
tractor width either. Our checks are standeru 
91/2" width for tractor feed printers. 

COMPLETE HOME SYSTEM 

When you've finished printing your monthly 
checks on your computer, store your checks and 
stubs in our attractive Data Ring Binder Check- 
book. Later, if you have a few checks to write 
there's no need to load them into a printer - just 
write a check right there at your desk as shown 
above. 
And, you can mail your checks in our dual 
windowed envelopes to eliminate addressing 
chores. 

UNIQUE 
You won't find checks like these at any bank or 
forms company. Even so, our special small 
quantity printing process will give you quality 
and appearance equal to any check supplier. 

Color co- ordinated imprinting is standard on 
blue, grey, tan, or green checks. 

Standard imprinting and encoding is as shown 
above (logos and multi -color printing are 
optional). 
Our prices are reasonable too. Two Hundred 
checks are just $29.96 (envelopes $11.951. 
Five Hundred checks are 849.95 (envelopes 
823.95). Data Ring Checkbooks are only $5.96. 

Special "ORDER NOW" Offer 
If you order now, we'll send you a checkbook 
FREE. You'll save 86.95. Just enclose a voided 
check (for encoding information) with your 
payment. (VISA MasterCharge orders must 
show signature, expiration date, and account 
number). Or, send today for samples (sorry, we 
can't make this free offer on requests for 
samples) To: 

SYNERGETIC 4715 SHEPHERD RD. 
MULBERRY, FL 

SOLUTIONS 33860 
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to give results accurate to more than seven or eight 
decimal places. 

Actually, a subsidiary problem is more serious than 
that. Conditional tests on data are carried out on the full 
10 -digit representation. Consequently, a test that effec- 
tively asks "Is (f2)2 equal to 2?" will give a false result, 
which can lead a program far astray. 

Listing 3: Utility routines for the HP -41C. These two routines 
are the kinds of programs that can remain in memory as 
resources to be drawn on by other programs, somewhat like 
macro instructions in an assembly language. BAR simply prints 
a heavy bar across the width of the paper to separate different 
kinds of information. TAB handles the spacing of numbers to be 
printed in vertical columns. It must be supplied with the number 
to be printed (in the X register) and the number of character 
spaces to be measured from the present position in the line of 
print to the decimal point. TAB was employed in formatting the 
random -number data in listing 2. 

81+LBL "BAR' 

82 ADV 

83 .023 

84 31 

85+LBL 01 

86 RCCHR 

87 BC Y 
08 GTU 61 

89 PP.BUF 

18 ADV 

11 ADY 

12 END 

OI +LBL 'TAB' 

02 ABS 

03 SF 25 

04 L01; 

85 CF 25 

86 X( :0? 

07 CLX 

08 INT 

09 1 

10 + 

11 RCL X 

12 3.1 

13 i 

14 INT 

15 + 

16 CHS 

17 + 

18 SKPCHR 

19 END 

Listing 4: Random -number routines for the HP -41C. These two 
random- number generators, standard coding exercises for pro- 
grammable calculators, both calculate a pseudorandom real 
value, then select a single pseudorandom digit for return to the 
calling program. RDM LC employs the standard linear - 
congruential method, which has virtues and failings that are 
well understood. In this example, R.. , is equal to 124,298R. + 
99,991j, 199,017 

RDM LN is an algorithm the author stumbled upon but has 
not seen in the literature. R. . , is defined as 1 /ln L. Experimen- 
tal runs of up to several thousand iterations have given good 
results, but the behavior of the algorithm is not understood. A 
sample test is shown in listing 5. 

81+LBL 'RDM LH" 

82 RCL 28 

81+LBL -RUM LC" 

82 RCL 20 

83 ABS 83 24298 

84 LN 84 

85 1/X 85 99991 

86 STO 28 86 + 

87 1 E3 87 199017 

88 * 88 MOD 

89 FRC 89 STO 28 

18 18 

11 * 

12 INT 

13 ABS 

14 END 

10 1 E3 

11 

12 FRC 

13 18 

14 

15 INT 

16 END 



Look what's happened to 
HIPLOT'" 

DMP3 
$1,250' 

DMP 
$1.850' 

DMP 2 S1.085 

DM P-5 
$1,685' 

DM P-7 
1.985' 

It's grown into a complete 
family of quality low cost digital plotters 

In just two short years, The 
HIPLOT has become the most 
popular digital plotter among 
small systems users. With a 
record like that, what can we do 
for an encore? WE'VE IN- 
TRODUCED A COMPLETE LINE 
OF HIPLOTS...with a model 
suited for just about every plot- 
ting application. 

The HIPLOT DMP Series is a 
new family of digital plotters 
with both "standard" and "in- 
telligent" models available with 
surface areas of 81/2" x 11" (DIN 
A4) and 11" x 17" (DIN A3). For 
the user needing a basic reliable 
plotter, we have the "old stan- 
dard" DMP -2 (81/2" x 11") and the 
"new standard" DMP -5 (11" x 
17 "). For those needing a lit- 
tle more capability, there are 
the DMP -3 (81/2" x 11") and 
the DMP -6 (11" x 17 ") -both 

HIPLOT and DM/PL are Trademarks 
of Houston Instrument 

Yes, they are UL listed! 

microprocessor controlled and 
providing easy remote position- 
ing of the X and Y axes (perfect 
for the OEM). For those who 
want this intelligence plus the 
convenience of front panel elec- 
tronic controls, we've provided 
the DMP -4 (81/2" x 11 ") and the 
DMP -7 (11" x 17 "). 

The "standard" plotters come 
complete with an RS -232 -C and 
a parallel interface. The "intel- 
ligent" DMP plotters accept data 
from either an RS -232 -C or Centronics 
data source. For the "standard" plot- 
ters, software is available from 
our ever expanding "Micrographic 
Users Group." The "intelligent" 
HIPLOTs use our exclusive 
DM /PLTM language which min - 
inimizes plot software to a 
fraction of that normally as- 

houston instrument 
GRAPHICS DIVISION OF 

BAUSCH &LOMB 

Circle 88 for literature 
Circle 87 to have representative call 

sociated wth digital plotting. 
With the new DMP Series, 

high quality digital plotting can 
now be a part of your system. It 
just doesn't make sense to be 
without this valuable tool when 
there is a DMP plotter with the 
plot size, speed and capabilities 
that are exactly tailored to your 
specific needs...and your 
budget. 

Prices for the DMP series 
range from $1,085* to $1,985 *. 

For complete information con- 
tact Houston Instrument. One 
Houston Square, Austin, Texas 
78 753. (512) 83 7 -2820. For rush 
literature requests, outside Texas 
call toll free 1- 800 -531 -5205. For 
technical information ask for 
operator #5. In Europe contact 
Houston Instrument, Rochester - 

laan 6, 8240 Gistel, Belgium. 
Telephone 059/27- 74 -45. 

'U.S. suggested retail prices only. 
DMP 2, 3 and 4 UL listed 
DMP 5, 6 and 7 UL listing pending 



WE 
DELIVER! 

VANDATA 
Business Software 

Before you buy the programs that your company is going to 
depend on for its accounting, ask the following questions: 

Do I get the source 
code? 

Is it well documented? 

Is it fully supported? 

(Don't settle for less. 
You cannot make the 
smallest change without it.) 

(The Osborne documen- 
tation is the best.) 
(If not, why not? What are 
they afraid of ?) 

The Osborne system is the industry standard accounting 
package, with literally thousands of users. We offer an en- 
hanced version of that package that will run on most systems 
without recompiling. 

CRT INDEPENDENCE. The original programs were 
designed to run on a Hazeltine terminal. To use a different 
CRT, you had to modify and test two modules - and recom- 
pile every program! With the Vandata package, you simply 
pick your CRT from a menu and run. 

FILE/DRIVE MAP. The original package had all data files 
on the same drive as the programs. Ours allows you to 
dynamically specify the drive assigned to each file. In fact, you 
can change the drive assignments whenever you wish, to ac- 
commodate expanded file sizes or new hardware - all 

without recompiling! 
INTEGRATION. The original AR and AP systems had to 

be changed and recompiled to feed journal entries to GL. Our 
installation program eliminates this hassle. It simply asks you if 

you want the systems integrated, and what your special ac- 
count numbers are. 

SPEED. The original programs used a binary search to ac- 
cess the GL account file. We use an enhanced technique that 
greatly cuts down on disk accesses, thus speeding up account 
lookups significantly in the GL, AR and AP systems. 

BUGS. We have corrected a number of bugs in the original 
programs. If you find a bug in our programs, we'll fix it - and 
send you a $20 reward! Our users are sent bug fixes in source 
form. 

MORE! We have made many minor enhancements, and 
fixed many minor problems. We are committed to the ongoing 
support of our package. Vandata has been an independent 
software supplier for over seven years. Quality and support are 
our way of doing business. 

General Ledger with Cash Journal $95 
Accounts Receivable $95 
Accounts Payable $95 
Payroll with Cost Accounting $95 
All Four Packages (GL, AR, AP, PR) $295 

Magic Wand (Super Word Processor!!) $345 
Pearl Level III (best prog. tool available) . $645 
CBASIC -2 $110 
TRS -80® MOD II CP /M® 2.2 (Pickles & Trout) $185 
H89/Z89 CP /M® 2.2 (Magnolia Microsystems)$249 

Formats. Sid. 8 5- NorlhStar DD, TRS -80 MOD Il®. H89/Z89. Manuals for 

GL. AR /AP. and PR are not included in price - add $20 per manual desired 
(AR /AP are in one manual). CP/M' and CBASIC -2 required to run accounting 
software Users must sign licensing agreement. Dealer inquiries invited. 

To order call: 

or write: 

VISA 

(206) 542.8370 
VANDATA 
17541 Stone Avenue North 
Seattle, WA 98133 

cp,M' is a registered trademark of Digital Research. alo 
TRS -80a is a registered trademark of Radio Shack, Inc 
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Listing 5: Bar -graph results of the CHART program, given in 
listing 2. The graph represents pictorially the distribution of the 
10 digits in a sample of 2500 pseudorandom numbers. The 
numbers were generated by another program, RDM LN (shown 
in listing 4), with the bookkeeping done by a third program. 

Test of RDM LN 

Hunber of trials 2586 

SEEd = 1.234567898 

III1IIIliliiiliillliill 

Plot of -RANDOM" 

llilfilllilliliflilfiilfli 

X4 Y 
290.88 308.00 

DIGIT COUNTS 

258.68 

<0>611111111 ) 

r 

<1> giiilliiliit o 

MEi{tl = 

<8> - 

256.68 

237. 

) 

<2>litil3 ' 

r r 

i 

<1> = 259. <3>(iilif: ; e 

<2> = 234. 
<3> e 228. <4>I1111111111'11 

<4> = 256. 

<5> = 265. <5> flillliiIfillO 
<6> = 268. r 

<7> = 

<8> = 

251. 

259. 

<6> gfllfiliHlïr.f 
r r 

{ 

<9) = 243. <7>flltlllll518 
r r 

<8>lilif$1Li1S17 

RUNS OF 2: 211. 

RUNS OF 3: 14. <9> filiiiliill ; 

RUNS OF 4: 3. 

RUNS OF 5: O. 

STATISTICS 

CHI SQUARED = 6.8240 

HIGH /LOW = 1.85933 

ODD-EYEII = 8.9936 

li:alsii;<iirit`IlfiTslil" 

It is easy to imagine that some programmable 
calculator evolved from the HP -41C would have instruc- 
tions much like those of a higher -level language. Having 
introduced named programs, the next obvious step is 
named variables, which would relieve the programmer of 
much tedious worry over memory allocation. Let the 
machine keep track of where the numbers are; it does so 
better than people can. The existing conditional tests, 
which act directly on particular registers, might be recast 
as a more general if ... then ... else construction, 
employing the named variables. Also, do ... while and 
repeat ... until commands would be a welcome addi- 
tion; indeed, the loop- control instructions of the HP -41C 
already come close. 

One essential capability must be added to the 
calculator before such higher -level commands can be 
made available. A higher -level language is a program 
whose output is another program, and so it is necessary 
that instructions be allowed to operate not only on data 
but also on other instructions. In this context, it seems 
significant that the inability of a calculator to alter its 
own instructions is what most clearly distinguishes 
calculators from computers. 



INVEST IN PRODUCTIVITY 
Are you responsible for introducing modern 

office systems into your organization? 
Is your department going to be a user of such 

systems? 
Do you design, plan, make, or market such 

systems? 
If so, you should plan now to attend the second 

annual Office Automation Conference in Houston, 
Texas, March 23 -25. 

More than a showcase for the latest office auto- 
mation equipment, the Conference provides a 

unique forum in which you can learn from experts 
how to harness and integrate today's worksaving 
devices for maximum gains in productivity. 

In addition to 150 informative exhibits, you'll be 

able to attend over 50 special learning sessions. 
Sessions covering topics as diverse as: Feasibility 
Studies...Organizational Impact...Electronic Mail... 
Teleconferencing...Merger of Voice with Text and 
Data... State of the Art in Word Processing. 

Don't miss this opportunity to see and hear 
what's new in office automation and turn what you 
learn into greater productivity for you. 

For Conference information, call or write Office 
Automation Conference do AFIPS, P.O. Box 9659, 
1815 N. Lynn Street,Arlington,VA 22209 (703)558 -3610. 

For discount air fares, airline reservations, hotel 
and show information, or to pre- register, call toll -free 
(800) 556 -6882. 

See you in Houston! 

THE 1981 OFFICE AUTOMATION CONFERENCE 
HOUSTON, TEXAS MARCH 23-25 
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Saftware with 
full support 

N Ole 

Purchasing our software is just the 
beginning. We then back it up with 
professional support: 

Subscription to "LIFELINES" for automatic 
notifications of revisions! Update service for 
software and documentation! Telephone 
Hotline! Overseas software export service! 
All Lifeboat programs require CP /M, unless otherwise stated. 

sn 
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CP /M FLOPPY DISK OPERATING SYS- 
TEM- Digital Research's operating system 
configured for many popular micro -computers 
and disk systems. 
System Version Price 
Apple II' 2 e 349/NA O 

SoftCard with Z80 
Microsoft BASIC version 5 
with high resolution 
graphics 

North Star Single Density ..2.x....170/25 
North Star Double/OW ...2.x....170/25 ® 
Durango F -85 2 x 170/25 
iCOM Micro -Disk 2411 ..... 1.4 ....145/25 
iCOM 3712 for MITS 

88 -2S10 Console ........ 1.4 ....170/25 
iCOM 3712 for 3P + S/MITS 

SIO Rev non -zero console 1.4 ....170/25 
iCOM 3812 2 e 225/25 
iCOM 3812 1 4 170/25 
iCOM 45f 1 /Perlec D3000 ..2.x....375/25 + 
Mils 3202 /Altair 8800 ...... 1.4 ....145/25 
Heath H8 + H17 1 4 145/25 e 
Heath H89 by Magnolia .... 2.x ....249/25 O 
Ohio Scientific C3 ......... 2.x ....200/25 
Ohio Scientific C3 -C ....... 2.x ....250/25 
Onyx C8001 Standard .....2.x....250 /25 
Onyx C8001 Enhanced ....2.x....330/25 
TRS -80 Model I 1 4 145/25 e 
TRS80 Model II 2 e 170/25 
TRS -80 Model 11 + Corvus .2.x....250/25 
Processor Technology 

Helios II 1 4 145/25 
Intel MDS Single Density ...2.x....170/25 
Intel MDS Double Density ..2.x....170/25 
Micropolis Mod I 2 x 200/25 ® 
Micropolis Mod II 2 z 200/25 e 
Mostek MDX STD 

Bus System 2 x 350/25' 
HARD DISK OPTIONS (items with e) when 
purchased with CP /M 2.X system. 
Corvus Add 60. 
Konan Phoenix Add 80. 
ICOM 4511 /Perlec D3000 Add B0. 
Software consists o /the operating system, text 
editor, assembler, debugger and other utilities 
for file management and system maintenance. 
Complete set of Digital Research's documen- 
tation and additional Implementation notes in- 
cluded. Systems marked and " include firm- 
ware on 2708 and 2716. Systems marked - In- 
clude 5440 media charge. Systems marked 
S require the special ® versions of soft- 
ware In this catalog. O includes hardware ad- 
dition to allow our standard versions of 
software to run under It. 
Z80 DEVELOPMENT PACKAGE - Consists 

S of: (1) disk file line editor, with global inter and 
D Intra -line facilities; (2) Z80 relocating assem- 

bler, Zilog /Mostek mnemonics, conditional as- 
sembly and cross reference table capabilities; 
(3) linking loader producing absolute Intel hex 
disk file 595/520 
ZDT -280 Monitor Debugger to break and 

*examine registers with standard Zilog/ 
S Mostek mnemonic disassembly displays. S35 

when ordered with 280 Development 
Package S50 /510 

AVOCET SYSTEMS 
XASM-68- Non-macro cross -assembler with 
nested conditionals and full range of pseudo 
operations. Assembles from standard Motorola 
MC6800 mnemonics to Intel hex ...S200/$25 

El XASM-65- As XASM -68 for MOS Technology 
MCS -6500 serles mnemonics 5200/525 

I: XASM -48- As XASM -66 for Intel MCS -48 and 
UPI -41 families $200/525 
XASM -18 -As XASM -68 for RCA 1802 

$200/525 

' DISTEL - Disk based disassembler to Intel 
8080 or TDL/Xitan 280 source code, listing and 
cross reference files. Intel or TDL/Xitan pseudo 
ops optional. Runs on 8080 565/510 

DISILOG -As DISTEL to Zilog /Mostek 
e mnemonic files 585/510 
S 
SMAL /80 Structured Macro Assembler 
® Language- Package of powerful general 

purpose text macro processor and SMAL 
structured language compiler. SMAL is an as- 
sembler language with IF- THEN -ELSE. 
LOOP -REPEAT -WHILE, DO -END, BEGIN - 
END constructs. Not compatible with CP /M 
version 2 or greater. $75/$15 

RAID - 8080/8085 debugging aid and general 
system utility program. Both a software 
emulator and real -time debug monitor. Fea- 
tures multiple breakpoints, symbolic input, 
symbolic display and altering of registers, built - 
in assembler & dis- assembler, tracing, single - 
stepping, memory protection, histograms. 
memory search, direct disk access Requires 
32K CP /M 5250/525 

PHOENIX SOFTWARE ASSOCIATES 
PAW- Z80 macro assembler, Intel /TDL 

O mnemonics. Generates Intel hex format or re- 
locatable code in either TDL Object Module 
format or PSA Relocatable Binary Module for- 
mat. Supports text insertion, conditional 
branching within macros, recursive macro calls 
and parameter passing 5129/525 

": EDIT - Character oriented text file editor. In- 
IS dudes macro definition capabilities. Handles 

insertion. deletion, searching, block move, etc. 
for files of any length. Does not require a 
CRT $129/525 

El PUNIC-Two pass disk -to-disk linkage edl- 
Stor /loader which can produce re- entrant, 

ROMable code. Can link programs that are 
larger than available memory for execution 
targeted on another machine. Full library 
capabilities. Input can be PSA Relocatable Bi- 
nary Module, TDL Object Module or Microsoft 
REL files. Output can be a COM file, Intel has 
file, TDL Object Module or PSA Relocatable 
file 5129/525 

û BUG' and µBUG-Z80 interactive machine 
iD level debugging tools for program develop- 

ment. BUG has full mnemonic trace and In- 
teractive assembly (mnemonics compatible 
with PASM). Dynamic breakpoints and condi- 
tional traps while tracing (even through ROM!). 
AUG is a subset of BUG and is used in mem- 
ory limited situations 5129/525 

DIGITAL RESEARCH 
r] MP /M- Installed for single density MDS -800. 

Multi- processing derivative of the CP /M op- 
erating system. Manual Includes CP /M2 
documentation 5300/550 

L" MAC -8080 Macro assembler. Full Intel macro 
O definitions. Pseudo Ops include RPC, IRP, 

REPT, TITLE, PAGE, and MACLIB. Produces 
absolute hex output plus symbol table file for 
use by SID and ZSID (see below) 5120/515 

E: SID -8080 Symbolic debugger. Full trace. 
O pass count and breakpoint program testing. 

Has backtrace and histogram utilities. When 
used with MAC, provides full symbolic display of 
memory labels and equated values .5105/515 

ZSID- Z80 Symbolic debugger with all fee- 
l) tures of SID $130/515 
S 
û TEX -Text output formatter to create paginat- 
e ed, page; numbered and justified copy. Output 

can be directed to printer or disk 5105/315 
DESPOOL- Utility program to permit slmulta- 

51neous printing from text files while executing 
other programs S80 /510 

E," tiny C- Interactive interpretive system for 
O teaching structured programming techniques. 

Manual Includes full source listings .5105/550 

Cl BC* C COMPILER - Supports structures, 
® unions, 2 dimensional arrays, pointers, recur- 

:E.' sion and overlays. Features optimized code 
generator. variable sized buffers for file I/O. and 
capability to produce ROMable code. Includes 
macro package to enable user to produce link- 
able modules with MAC (see under Digital Re- 
search). Floating point functions. full run -time 
package and machine code library sources 
provided. Linker, library manager and textbook 
included. Compiler lacks initializers, statics, 
floats and longs. $145/525 
WHITESMITHS C COMPILER -The ultimate 

O in systems software tools. Produces faster 
O code than a pseudo -code Pascal with more 

extensive facilities. Conforms to the full UNIX' 
Version 7 C language. described by Kernlghan 
and Ritchie, and makes available over 75 func- 
tions for performing I /O, string manipulation 
and storage allocation. Linkable to Microsoft 
REL files. Requires 60K CP /M 5630/530 

MICROSOFT 
BASIC -80 -Disk Extended BASIC. ANSI 
Ocompatible with long variable names. 
®WHILE /WEND. chaining. variable length file 

records. MBASIC version 4.51 also included on 
disk $325/$25 

O BASIC COMPILER- Language compatible 
© with BASIC -80 and 3 -10 times faster execution. 
®Produces standard Microsoft relocatable bi- 

nary output Includes MACRO-80. Also linkable 
to FORTRAN -80 or COBOL -80 code 
modules 5350/525 

ID FORTRAN -80 -ANSI 66 (except for COM- 
O PLEX) plus many extensions. Includes relocat- 
e able object compiler. linking loader, library with 

manager. Also includes MACRO -80 (see 
below) 5425/525 

DCOBOL -80 -Level 1 ANSI '74 standard plus 
O most of Level 2. Full sequential, relative, and 
e indexed file support with variable file names. 

Powerful interactive, formatted screen handling 
with ACCEPT and DISPLAY verbs. Program 
segmentation for execution of programs larger 
than memory and CHAIN command with pa- 
rameter passing. Full support of CP /M version 
2 files Includes MACRO -80 (see above), link- 
ing loader, and relocatable library manager 
Requires 48K CP /M $700/525 
M /SORT - Optional sort /merge capability for 

O COBOL -80 which conforms fully to SORT/ 
MERGE, Level II of the 1974 ANSI COBOL 
standard (except COLLATING SEQUENCE IS 
alphabet- name). Requires COBOL -80. Sold as 
an update to COBOL -80 5150/510 
COBOL -80 - M /SORT 5825/535 

û MACRO-80- 8080 /Z80 Macro Assembler. 
O Intel and Zilog mnemonics supported. Relocat- 
e able linkable output. Loader, Library Manager 

and Cross Reference List utilities 
included 5149/515 

GXMACRO -86 -8086 cross assembler. All 
O Macro and utility features of MACRO -80 pack- 

age. Mnemonics slightly modified from Intel 
ASM86. Compatibility data sheet 
available 5275/525 
EDIT -80- Very fast random access text editor 

O for text with or without line numbers. Global and 
infra -line commands supported. File compare 
utility included. $89/515 

muSIMP /muMATH - muSIMP is a high level 
O programming language suitable for symbolic 

and semi -numerical processing implemented 
using a fast and efficient interpreter requiring 
only 7K bytes of machine code. muMATH is a 
package of programs written in muSIMP. The 
package performs sophisticated mathematical 
functions. Keeps track of up to 611 digits. Per- 
forms matrix operations on arrays: transpose, 
multiply, divide, inverse and other integer pow- 
ers. Logarithmic, exponential, trigonometric 
simplification and transformation, symbolic dif- 
ferentiation with partial derivatives, symbolic in- 
tegration of definite and indefinite Integrals. 
Requires 40K CP /M 5250/520 

û muLISP -80- Microcomputer implementation 
1' of LISP The interpreter resides in only 7K bytes 

of memory yet includes 83 LISP functions. Has 
infinite precision integer arithmetic expressed 
in any radix from 2 to 36. muLISP80 Includes 
complete trace facility and a library of useful 
functions and entertaining sample 
programs 5200/515 

û PASC<.UM'- Complies enhanced Standard 
O Pascal to compressed efficient Pcode. Totally 

CP /M compatible. Random access files. Both 
16 and 32 -bit Integers. Runtime error recovery. 
Convenient STRINGS. OTHERWISE clause on 
CASE. Comprehensive manual (90 pp. In- 
dexed). SEGMENT provides overlay structure. 
INPORT, OUTPORT and untyped files for arbi- 
trary I /O. Requires 56K CP /M. Specify 1) 8080 
CP /M, 2) Z80 CP /M, or 3) Cromemco 
CDOS 5175/520 

û PASCAL/Z -Z80 native code PASCAL corn- 
piler. Produces optimized, ROMable re- entrant 

O code. All interfacing to CP /M is through the 
support library. The package Includes compiler, 
relocating assembler and linker, and source 
for all library modules. Variant records, strings 
and direct I/O are supported. Requires 56K 
CP /M $395/525 

DPASCAL/MT- Subset of standard PASCAL. 
S Generates ROMable 8080 machine code. 
®Symbolic debugger Included. Supports Inter- 

rupt procedures. CP /M file I/O and assembly 
language interface. Real variables can be BCD. 
software floating point, or AMD 9511 hardware 
floating point. Includes strings enumerations 
and record data types. Manual explains BASIC- f 
PASCAL conversion. Requires 32K .5250/530 

APL/V80- Concise and powerful language for 
CD application software development. Complex 

programming problems are reduced to simple 
expressions In APL Features Include up to 27K 
active workspace. shared variables, arrays of 
up to 8 dimensions, disk workspace and copy 
object library. The system also supports auxil- 
iary processors for Interfacing I/O pons. Re- 
quires 

CRT ting 
48K CP /M and serial APL printing termi- 

nal or i- 

:_: ALGOL -60- Powerful block -structured lan- 
e guage compiler featuring economical run -time 

dynamic allocation of memory. Very compact 
(24K total RAM) system Implementing almost 
all Algol 60 report features plus many powerful 
extensions including string handling direct disk 
address I/O etc $199/520 

_CBASIC -2 Disk Extended BASIC- Non- 
S interactive BASIC with pseudo -code compiler 

and run -time interpreter. Supports full file con- 
trol. chaining. integer and extended precision 
variables, etc. Versions of CRUN for CP /M ver- 
sions 1.4 and 2.x included on disk. 5120/515 
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MICRO FOCUS 
û STANDARD CIS COBOL -ANSI 74 COBOL 
© standard compiler fully validated by U.S Navy 

tests to ANSI level 1. Supports many features to 
level 2 including dynamic loading of COBOL 
modules and a full ISAM file facility Also. pro- 
gram segmentation, interactive debug and 
powerful interactive extensions to support pro- 
tected and unprotected CRT screen formatting 
from COBOL programs used with any dumb 
terminal Sa50 /550 

r FORMS 2 -CRT screen editor. Output is 
C COBOL data descriptions for copying into CIS 

COBOL programs. Automatically creates a 
query and update program of indexed files 
using CRT protected and unprotected screen 
formats. No programming experience needed 
Output program directly compiled by STAN- 
DARD CIS COBOL 5200/520 

COBOL- Subset of ANSI -74. Feu- 
® tures fast compilation and execution with small 

object modules. Has extended arithmetic with 
18 digit accuracy. Extended I/O includes ran- 
dom access files and sequential files of both 
fixed and variable length records. and interac- 
tive accept /display verbs. Good error mes- 
sages and debugging facilities enhance pro- 
gram development. Requires a 32K CP /M 
system 5149/525 

EIDOS SYSTEMS 
û KBASIC- Microsoft Disk Extended BASIC 
O version 4.51 integrated with KISS Multi-Keyed 

Index Sequential and Direct Access file man- 
agement as 9 additional BASIC commands. 
KISS included as relocatable modules linkable 
to FORTRAN -80, COBOL -80. and BASIC 
COMPILER. Specify CP /M version 1.4 or 2.x 
when ordering. Requires 48K CP /M $585/545 
To licensed users of Microsoft BASIC -80 
( MBASIC) 5435/545 

DXYBASIC Interactive Process Control 
BASIC -Full disk BASIC features plus unique 
commands to handle byte rotate and shill and 
to test and set bits. Available in several ver- 
sions: 
Integer ROM squared 5350/525 
Integer CP /M $350/525 
Extended ROM squared 5450/525 
Extended CP /M $450/525 
Extended Disk CP /M - $550/525 
Integer CP /M Run Time Compiler $350/525 
Extended CP /M Run Time Compiler5450 /525 

û RECLAIM -A utility to validate media under 
CP /M. Program tests a diskette or hard disk 
surface for errors, reserving the imperfections 
in invisible files, and permitting continued 
usage of the remainder. Essential for any hard 
disk. Requires CP /M version 2. $80/55 

1- BASIC UTILITY DISK - Consists of (I) 
S CRUNCH -14- Compacting utility to reduce 

the size and increase the speed of programs in 
Microsoft BASIC 4.51, BASIC -80 and TRS -80 
BASIC. (2) DPFUN- Double precision subrou- 
tines for computing nineteen transcendental 
functions including square root, natural log. log 
base 10, sine, arc sine, hyperbolic sine. hyper -. 
bolic arc sine, etc. Furnished in source on dis- 
kette and documentation 550/535 

0 STRING/80- Character string handling plus 
routines for direct CP /M BDOS calls from 
FORTRAN and other compatible Microsoft lan- 
guages. The utility library contains routines that 
enable programs to chain to a COM file, retrieve 
command line parameters and search file direc- 
tories with full wild card facilities. Supplied as 
linkable modules In Microsoft format. 595 /520 

El STRING/80 source code available 
separately- $295/NA 

-'THE STRING BIT - FORTRAN character 
® string handling. Routines to find, fill, pack. 

move, separate. concatenate and compare 
character strings. This package completely 
eliminates the problems associated with 
character string handling in FORTRAN. 
Supplied with source 565/515 
VSORT- Versatile sort /merge system for fixed 

$ length records with fixed or variable length 
fields. VSORT can be used as a stand -alone 
package or loaded and called as a subroutine 
from CBASIC -2. When used as a subroutine. 
VSORT maximizes the use of buffer space by 
saving the TPA on disk and restoring it on com- 
pletion of sorting. Records may be up to 255 
bytes long with a maximum of 5 fields. Upper/ 
lower case translation and numeric fields 
supported. 5175/520 

û IBM /CPM- Program to transfer IBM 3741 data 
set flies to CP /Milles or CP /M files to IBM 3741 
data sets. Easy to use. Requires two eight inch 
diskette drives. 24K memory, and a 24 by 80 
CRT terminal 5175/55 

CPAIda 
EMASTER TAX - Professional tax preparation 
O program. Prepares schedules A, B, C, D, E, F 
t G. R /RP, SE. TC. ES and forms 2106, 2119. 

2210, 3468. 3903, 2441. 4625. 4726, 4797, 
4972, 5695 and 6251. Printing can be on readily 
available, pre-printed continuous forms, on 
overlays, or on computer generated. IRS ap- 

Iproved 
forms. Maintains client history files and 

ss interactive with CPAids GENERAL LEDGER 
II (see below) 5995/530 
Annual Update Fee 5350 

^' STANDARD TAX -As above for schedules A. 
t B. C. D. E. G. R/ RP, SE. TC and forms 2106 and 

2441. Also. does not maintain client history 
files 5495/530 
Annual Update Fee $175 

Copyright 0 1980 Lifeboat Associates. No por- 
tion of this advertisement may be reproduced 
without prior permission. 
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GENERAL LEDGER II - Designed for CPAs. 
} Stores complete 12 month detailed history of 

transactions. Generates financial statements. 
depreciation, loan amortizations, journals, trial 
balances, statements of changes in financial 
position, and compilation letters. Includes 
payroll system with automatic posting to gen. 
eral ledger. Pants payroll register, W2's and 
payroll checks 5450/530 

( IT /MAKER - Powerful new tool for preparing 
management reports with tabular data. Makes 
financial modeling projects easy. Do you want a 
weekly profitability report? Set up the table and 
compute. Just change the sales figures for next 
week and compute. You have a new report! 
T /MAKER includes a full screen editor for 
setting up tables which pages left, right, up 
and down. Compute includes standard arith- 
metic, percents. exponents, common tran- 
scendental Iunctions, averages, maxima. 
minima, projections. etc. Requires 48K CP /M, 
CBASIC -2, CRT terminal with addressable cur- 
sor positioning. 5275425 

1 !ES0.1- Professional time and billing for the 
0 legal profession. Designed for use by the first- 
t time computer user. Records billable and non - 

billable lime. Complete system includes trans- 
action entry posting, billing, reports, and client 
analysis. Recordscash receipts, escrow receipts, 
and escrow transfers. Requires 48K CP /M 
system. 480K of disk storage space, cursor ad- 
dressable CRT. and CBASIC -2....51495/$50 

.. Complete demonstration system for ESO -1 

575/550 
} 

BSTAM - Utility to link one computer to another 
® also equipped with BSTAM. Allows file transfers 

at full data speed (no conversion to hex). with 
CRC block control check for very reliable error 
detection and automatic retry. We use it! It's 
great! Full witdcard expansion to send . COM. 
etc. 9600 baud with wire. 300 baud with phone 
connection. Both ends need one. Standard and 
8 versions can talk to one another. This 
software requires a knowledge of assembler 
language for installation $150/510 

1 1BSTMS- Intelligent terminal program for 
R CP /M systems. Permits communication be f tween micros and mainframes. Sends charac- 

ter dala files to remote computers under corn- 
plete control. System can record character data 
sent from remote computer systems and data 
banks. Includes programs to EXPAND and 
COMPRESS binary files for transmission. This 
software requires a knowledge of assembler 
language for installation. 5200/525 

WHATSIT7 - Interactive data -base system 
using associative tags to retrieve information by 
subject. Hashing and random access used for 
fast response. Requires CBASIC -2 .5175/525aä 

72 SELECTOR III -C2 -Data Base Processor to\_ 
t create and maintain multi -key data bases. 
g Prints formatted sorted reports with numerical 

summaries or mailing labels. Comes with sam- 
ple applications. including Sales Activity, Inven- 
tory, Payables, Receivables, Check Register, 
and Client/Patient Appointments, etc. Requires 
CBASIC -2. Supplied in source $295/520 

::GLECTOR- General Ledger option to 
SELECTOR III -C2. Interactive system provides 
for customized COA. Unique chart of transac- 
tion types insure proper double entry book- 
keeping. Generates balance sheets, P&L 
statements and journals. Two year record al- 
lows for statement of changes in financial posi- 
tion report. Supplied in source. Requires 
SELECTOR III-C2. CBASIC -2 and 56K 
system. $350/$25 

MAGSAM Ill - Sophisticated keyed access file 
support system. Supports random, sequential, 
and generic retrieval by key. Also. multiple sec- 

(1),)T1 ondary keys. Dynamic allocation and extension 
of files with automatic free space reclamation. 
Interactive tutorial Included to get the user 
started. Complete with documentation and 
quick reference card. Specify CBASIC or Mi- 
crosoft BASIC version. Requires 48K 
system $145425 
MAGSAM IV -High speed machine code ver- 

® Mon of MAGSAM Ill for CBASIC only. Distrib- 
y1 used as pre -loaded modules and Microsoft re. 

Lit locatable object modules 9295/525 
114 

DMA 
`+ . CBS -Configurable Business System is a 

t comprehensive set of programs for defining 
custom data files and application systems with- 
out using a programming language such as 
BASIC. FORTRAN, etc. Multiple key fields for 
each data file are supported. Set -up program 
customizes system to user's CRT and printer. 
Provides fast and easy interactive data entry 
and retrieval with transaction processing. 
Report generator program does complex calcu- 
lations with stored and derived data, record 
selection with multiple criteria, and custom for. 
mats. Sample Inventory and mailing list sys- 
tems included. No support language 
required $395/540 

MICROPRO 

_ SUPER -SORT I- Sort. merge. extract utility as î absolute executable program or linkable mod. 
ule in Microsoft format. Sorts fixed or variable 
records with data in binary. BCD. Packed Deci- 
mal, EBCDIC. ASCII, floating 8 fixed point, ex- 
ponential, field justified, etc. Even variable 
number of fields per record! $225/525 
SUPER -SORT II -Above available as abso- 

ii lute program only $175/525 
SUPER -SORT III -As II without SELECT/ 

.1' EXCLUDE $125/525 

Eo 
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DATASTAR- Professional forms control entry 

O and display system for key -to -disk data cap- 
ture. Menu driven with built -in learning aids. 
Input field verification by length, mask, attribute 
(i.e. upper case, lower case, numeric, auto -dup, 
etc.). Built -in arithmetic capabilities using keyed 
data, constant and derived values. Visual feed- 
back for ease of forms design. Files compatible 
with CP /M -MP /M supported languages. Re- 
quires 32K CP /M and CRT with addressable 
cursor $350/535 
WORD -STAR -Menu driven visual word pro- 

© cessing system for use with standard terminals. 
Text formatting performed on screen. Facilities 
for text paginate. page number. justify. center 
and underscore. User can print one document 
while simultaneously editing a second. Edit 
facilities include global search and replace, 
Read /Write to other text files, block move, etc. 
Requires CRT terminal with addressable cursor 
positioning $445/540 
WORD-STAR-MAIL-MERGE- As above with 

47option for production mailing of personalized 
documents with mail lists from DATASTAR or 
NAD $575/540 
WORD -MASTER Text Editor -In one mode 

® has superset of CP /M's ED commands includ- 
ing global searching and replacing. forwards 
and backwards in file in video mode, provides 
full screen editor for users with serial address- 
able- cursor terminal $145/525 

= MAGIC WAND - Word processing system 
with simple, easy to use full screen text editor 
and powerful print processor. Editor has all 
standard editing functions including text insert 
and delete, global search and replace, block 
move and library files for boiler plate text. Print 
processor formatting commands include au- 
tomatic margins, pagination. headings 8 foot- 
ings, centered and justified text. Also prints with 
true proportional spacing, merges with data 
files for automatic form letters, and performs 
run-time conditional testing for varied output. 
Requires 32K CP /M and CRT terminal with ad- 
dressable cursor . $395/540 

TEXT W RITER III-Text formatter to justify and 
® paginate letters and other documents. Special 

features include insertion of text during execu- 
tion from other disk files or console, permitting 
recipe documents to be created from linked 
fragments on other files. Has facilities for sorted 
index, table of contents and footnote insertions. 
Ideal for contracts, manuals, etc. Now compati- 
ble with Electric Pencil and Word -Star pre- 
pared files $125/520 

E1DATEBOOK- Program to manage time just 
like an office appointment book but using the 
speed and memory of a computer. Keeps track 
of three appointment schedules (three dental 
chairs, three attorneys, etc.) at once. Appoint- 
ments consist of name, reason for the appoint- 
ment, the date and time. and the length of the 
appointment. System can be quickly cus- 
tomized for the individual user. Many helpful 
features for making, changing, finding, and re- 
porting appointments. Requires 48K CP /M and 
180K bytes diskette storage. Requires 80 x24 
cursor addressable terminal. Specify 8080 
CP /M, Z80 CP /M or Cromemco COOS 

$295/525 

PEACHTREE SOFTWARE' 
General accounting software for small bust. 
nasses. Each product can be used alone or with 

t automatic posting to the General Ledger. 
Supplied in source for Microsoft BASIC 4.51. 

GENERAL LEDGER $530/S40 
ACCOUNTS PAYABLE 8530/840 
ACCOUNTS RECEIVABLE 5530/540 
PAYROLL $530/540 
INVENTORY $960/540 

^' Other application products supplied In source 0 o Microsoft BASIC 4.51. 
} MAILING ADDRESS $530/540 

PROPERTY MANAGEMENT $925/540 

GRAHAM.DORIAN SOFTWARE 
SYSTEMS 

ri Comprehensive accounting software written in 
O CBASIC -2 and supplied in source code. Each 
IS software package can be used as a stand- 
t alone system or Integrated with the General 

Ledger for automatic posting to ledger ac- 
counts. Requires CBASIC -2. 

GENERAL LEDGER $805/540 
ACCOUNTS PAYABLE $805/540 
ACCOUNTS RECEIVABLE 5805/540 
INVENTORY SYSTEM 5555/540 
JOB COSTING 5805/540 
APARTMENT MANAGEMENT 5805/540 
CASH REGISTER 5805/540 

POSTMASTER-A comprehensive package 
for mail list maintenance that is completely 
menu' driven. Features Include keyed record 
extraction and label production. A form letter 
program is included which provides neat letters 
on single sheet or continuous forms. Includes 
NAD file translator. Requires CBASIC -2. 

$150/520 

STRUCTURED SYSTEMS GROUP 
D Complete interactive accounting software for 
t business. Each product can be used stand- 

alone or with automatic posting to the general 
ledger. Each product is thoroughly tested and 
very well documented. 

GENERAL LEDGER $820/540 
ACCOUNTS RECEIVABLE $820/540 
ACCOUNTS PAYABLE 5820/540 
PAYROLL 5820/540 
INVENTORY CONTROL $820/540 

8onñ 
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[ 1 ANALYST - Customized data entry and report- 
t ing system. User specifies up to 75 data items 

per record. Interactive data entry, retrieval, 
and update facility makes information 
management easy. Sophisticated report 
generator provides customized reports using 
selected records with multiple level break- 
points for summarization. Requires a disk sort 
utility such as OSORT SUPER -SORT or 
VSORT and CBASIC -2 $250/515 

DC 300 Data Cartridges Specify 450 XL or 
300' certified. Pack of 5 $100 
FLIPPY DISK KIT - Template and instructions 
to modify single sided 51/4" diskettes for use of 
second side in single sided drives $12.50 
FLOPPY SAVER- Protection for center holes 
for 5" and 8' floppy disks. Only 1 needed per 
diskette. Kit contains centering post, pressure 
tool and lough 7 mil mylar reinforcing rings for 

I 1 LETTERIGHT- Program to create, edit and 25 Kskettes. 

type letters or other documents. Has facilities to 5, Kit $14.95 

enter, display. delete and move text, with good 5 Rings only 57,95 
8 " video screen presentation. Integrates with NADaat1 

Kit $18,95 
for form letter mailings. $200/$25pß 8 , Rings only $8.95 

I NAD- Name and Address selection system. 
CYO The CP /M HANDBOOK (with MP /M) by Rod - 

Interactive mail list creation and maintenance nay Zaks $13.95 
program with output as full reports with refer- 
ence data or restricted information for mail 
labels. Transfer system for extraction and trans- 
fer of selected records to create new files. 
OSORT required il sorting is desired.$100 /520 

1 1 OSORT -Fast sort /merge program for files 
with fixed record length, variable field length 
information. Up to five ascending or descend- 
ing keys. Full back -up of input files created 

$100/520 

1 1 HEAD CLEANING DISKETTE - Cleans the 
drive Read /Write head in 30 seconds. Diskette 
absorbs loose oxide particles, fingerprints, and 
other foreign particles that might hinder the per- 
formance of the drive head. Lasts at least 3 
months with daily use Specify 5' or 8 ". 

Single sided $20 each/555 for 3 
Double sided 525 each /565 for 3 

¡rte: mG>Zemo 

NEWSLETTER 
FROM LIFEBOAT 
LIFELINES rs the lest step in software support for the 
serious microcomputer user. Each issue reports 
new revisions together with information on the purpose 
for each such release, be It for correction of "bugs" 
or the addition of features and facilities. 

Feature Articles I New Software I Product 
Comparisons I Into on CP /M Users Group I 

SUBSCRIPTION INFORMATION: 
$18 for twelve issues: U.S., Canada, and Mexico. 
$40 for twelve issues: all other countries. 
$2.50 for each back Issue: U.S., Canada, and 
Mexico. 
$3.60 for each back issue: all other countries. 

PASCAL USER MANUAL AND REPORT -By 
Jensen and Wirth. The standard textbook on 
the language. Recommended for use by 
Pascal /Z. Pascal /M and Pascal /MT users $12 

THE C PROGRAMMING LANGUAGE -By 
Kernighan and Ritchie. The standard textbook 
on the language. Recommended for use by 
BDS C, tiny C, and Whitesmiths C users 512 

STRUCTURED MICROPROCESSOR PRO - 
GRAMMING-By the authors of SMAL /80. 
Covers structured programming, the 8080/ 
8085 instruction set and the SMAL/80 lan- 
guage $20 

ACCOUNTS PAYABLE 8 ACCOUNTS 
RECEIVABLE - CBASIC book by Osborne/ 
McGraw -Hill $20 

GENERAL LEDGER - CBASIC book by 
Osborne /McGraw -Hill $20 
PAYROLL WITH COST ACCOUNTING - 
CBASIC book by Osborne /McGraw-Hill ..520 

Program names trademarked 

} Recommended system configuration consists 
of 48K CP /M, 2 full size disk dnves, 24 x 80 CRT 
and 132 column printer. 

® Modified version available for use with CP /M as 
implemented on Heath and TRS -80 Model I 

computers. 

0 User license agreement for this product must 
be signed and returned to Lifeboat Associates 
before shipment may be made. 

OThis product Includes /eXcludes the language 
®manual recommended in Condiments. 

®Serial number of CP /M system must be 
supplied with orders. 

Send Check to LIFELINES, 1651 Third Avenue, ® Requires Z80 CPU. 
New York, N.Y. 10028 or use your VISA or 
MASTERCARD -call (212) 722.1700 * * * * * * * * 

Ordering Information 
MEDIA FORMAT ORDERING CODES. 
When ordering, please specify format code. 

LIFEBOAT ASSOCIATES MEDIA FORMATS LIST. Diskette, cartridge disk and cartridge tape 
format codes to be specified when ordering software for listed computer or disk systems. All 
software products have specific requirements in terms of hardware or software support, such as 
MPU type, memory size, support operating system or language. 

Cam puler system Format Code 

Altair 8800 Disk ....Sae MITS 3200 
Altos At 
Apple - SoIlCerd 13 Soler RG 
Apple - SoIlCerd to SMa RR 
AVL Eagle Re 
BASF System 7100 RD 
Blackhewk Single Density 03 
Bisckhewk Mcropolla Mod II 02 
CDS Versatile 38 CI 
CDS Versatile 4 02 
COMPAL.80 02 
Cromemco System 3 At 
Cromemco 220 Re 
CM BACKUP(tepsl T1ä 
Dee A1 
Dlgl Microlerm II .. RD 
Digital Microsystems A1 
Discus ... ...See Morrow Dlecus 
Durango F -85 RL 
Dynebyte DB8 /2 Al 
Dynebyle DERV Al. 
Exdy Sorcerer Lifeboat CP /M 02 
Sally Sorcerer Eddy CP /M 04 
Hearn H8 - HI 7/1127 P4 
Heath H89 - Lifeboat CP /M . P4 
Heath H139 Magnolia CP /M P7 
Helios II See Processor Technology 
Morison See North Star 
COM 2411 Micro Floppy R3 

'COM 
3712 .. At 

COM 38r2 Ar 

Prices reflect distribution on 8' 
single density diskettes. If a 
format is requested which 
requires additional diskettes, a 
surcharge of $8. per additional 
diskette will be added. 
Prices F.O.B. New York. 
Shipping, handling and C.O.D. 
charges extra. 
Manual cost applicable against 
price of subsequent software 
purchase. 
The sale of each proprietary 
software package conveys a 
license for use on one 
system only. 

CZ 411101 

Computer system Fermat Code 

COM 4511 5440 Cartridge 
CP /M 1.4 DIC 

COM 4511 5440 Cartridge 
CP /M 2.2 D20 

AS 5000 RA 
IAS 8000 A1 
IASAI VDP.40 R4 
MSAI VDP -42 R4 
MSAI VDP -44 RS 
MSAI VDPBO A1 
ntecolor See ISC Intecolor 
riel NOS Single Density A2 
niel FADS Double Density A5 
Medea SuperBreln D050.1 R7 
Marled SuperBreln DOS 0.5.2.0 RJ 
nforted SuperBreln DOS 3.X RK 
SC !Meador B083/8380/89W Al 

Nontron PS11O RF 
Meca 5'n" PB 
Mlcromallon 

(Except TR580 below) Ar 
Mcropolie Mod 1 01 
Mcropolis Mod II 02 
MITS 3200/3202 81 
Morrow Discos AV 
Moetek ,Al 
MSD 5v. RC 
North Star Single Deneky Pt 
North Star Double /Ouad P2 
Nylec Single Density 03 
Nylac Micropolis Mod. II 02 
Omo Scientific C3 u13 
Onyx C8001 M/ 
Perlec PCC 2000 AV 
Processor Technology Hellos u 82 
Quay 500 RO 
Quay 520 RP 
RAIR Single Density Re 

SingleSide SingleDensity disks 
are supplied for use with Double- 
Density and Double -Side 8 soli 
senor formal systems 
!MSAI formals are single density 
with directory offset of zero. 

A media surcharge of 525 for or. 
ders on lape formals T1 end T2 and 
of MOO for orders on disk formats 
Or and 02 will be added 

The list of available formals Is sub. 
lest to change without notice in 
case of uncertainty, call to confirm 
the formal code for any particular 
equipment 

Computersystem Formal Code 

RAIR Double Density RE 
Research Machines a Al 
Research Med im os 51/4' RH 
REX 03 
sanca 7000 51k' RO 
5D Systeme B- AV 
SD Systeme 51/4' R3 
Sorcerer Soo Exloy Sorcerer 
Spacebyle Al 
SuperBrein Soo 'MOW 
Terbeli A1 
TEIS'. R3 
TEI8 Al 
Thinkertoye ..Sea Morrow Discus 
TRS.80 Model I SVA' Re 
TRS.80 Model I - FEC Freedom RN 
TRS.80 Model I - Mammalian .Af 
TRS.80 Model I Ornaron SV.' .RM 
TRS.80 Model I Omikron e' 41 
TRS.80 Model I - Shuffleboard B- AI 
TRS.80 Model If A1 
VDP.40 /42/44/80 .Sal (MSAI 
Vector Graphic 02 
Vector MZ 02 
Versatile See CDS Versatile 
Vista V80 5! . Single Density ....P5 
Vieta V200 s!'. Double Density P8 
Zenith Z89 Lifeboat CP /M .P4 
Zenith 289 - Magnolia CP /M P7 

Lifeboat Associates, 1651 Third Avenue, N.Y, N.Y. 10028 (212) 860 -0300 TMThe Software Supermarket is a trademark 

International Telex: 220501, Domestic Telex: 640693 
of Lifeboat Associates 
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For The 

$99 GENERAL 

m 
} 

The Micro Computer General 85 

FOR USE IN: 
o OEM Industry ° Laboratory 
o University ° Home 

The General is a 4.5" x 6" single board micro 
computer, ideal for industrial control applications 
as well as for dedicated test monitoring systems, 
communication subsystems, small scale data 
processing and front end processing. Through its 
advanced design, it is adaptable for data logging, 
data acquisition, prototyping and experimenting. 

Program development is facilitated through the 
General's "Expeditor" system monitor. The Ex- 
peditor has specialized commands for automatic 
baud rate selection - uploading and download - 
ing which speed up development and cut down on 
"hidden" program costs. An optional assembler 
and disassembler on a 2716 will compliment the 
Expeditor and will further reduce programming 
time and cost. 

The General comes complete with the Deluxe 
Users Manual which offers complete instructions 
on hardware and software usage. 

THE GENERAL - ONE POWERFUL 
COMPUTER SYSTEM 

HARDWARE FEATURES 
' Board dimensions - 4.5" x 6" 

8085 A CPU 
4 Level programmable Interrupt 
3 Priority Interrupts 

' 2 Nonmaskable Interrupts 
256 Bytes of programmable memory 
(expandable on board to 2 K bytes of 
either Static Ram or CMOS Ram with 
battery backup) 
2 K Bytes of EPROM - expandable 
on board to 4 K bytes 
22 Programmable parallel 110 lines 
(ports) 
6 Bit memory mapped port 
Programmable 14 bit binary counter 
and timer controlled through the 
system software 
Software compatible with the 8080 

SOFTWARE FEATURES 
EXPEDITOR - 2 K SYSTEM MONITOR 
o Automatic Baud Rate 

Selection (50-9600 Baud) 
o Downloading - from a computer that 

supports an assembler. This will enable 
the user to develop programs on a time 
sharing service, a larger computer, and 
download directly to the Ram of the 
General. 

' Uploading - Develop programs on the 
General and upload them to a computer 
that supports a disk drive for program 
storage. 

THE GENERAL MCG-85 $99.00 Hex Keypad and Display $69.00 
(Kit) 
The GENERAL MCG-85 $135.00 2 K Basic in Rom $59.00 
(Assembled & Tested) 
2 K Expansion Rom $30.00 2 K Assembler & 

Disassembler $40.00 
2 K Expansion Ram $30.00 Expeditor Monitor Listings $29 00 

(Manual Form) 
Send certified check (regular checks require 2 weeks to clear) or charge to Visa or Master 
Card. Add $3.00 shipping. N.Y. residents add 8% sales tax. 

In Kit form, single quantity, introductory offer. 
Dealer Inquiries Invited 

ATLANTIS COMPUTERS 
Division of 

Atlantis Computerized Services 
34 -13 30 Ave. Astoria, NY 11103 

(212) 728-6700 
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Desk -Top Wonders 

Self- Modifying Code 
for the TI -58/59 

Ted Green, Box 2289 -AMR 
Johns Hopkins University 

Charles and 34th St 
Baltimore MD 21218 

Because of the four multiregister memories in the Texas 
Instruments TI -59 programmable calculator and their 
ability to hold either data or program steps, it is possible 
to let the TI -59 change its set of instructions, or any seg- 
ment of its instructions, at any time during the program. 
This is done by "overlapping" data registers and program 
steps. 

To see how the TI -59 stores numbers contained in the 
data register in the program -step memory, enter the 
following, repartitioning to 100 data memories, 0 steps: 

1234567891 
STO 99 
0 
Op 17 
GTO 000 
LRN 

Examine the LRN mode using SST; keep in mind that 
originally there was nothing in the LRN mode. Now, we 
examine the following locations: 

000 90 
001 00 
002 00 
003 91 
004 78 
005 56 
006 34 
007 12 

The code in location 000 represents the type of number 
that was entered. In this case, the 9 stands for a number 
that consumed 9 memory locations (location 007 repre- 
sents memory location 1, location 6 represents memory 
locations 2 and 3, location 5 is for memory locations 4 

and 5, etc). Notice that the number entered as 
1234567891 is stored as 9178563412 (starting at location 
003). The empty registers 001 and 002 are used for the 
storage of up to thirteen digits (in location 001, the 
rightmost digit is always 0). If you entered 1234567891 
and stored it in data register 98, your LRN mode would 
look like this: 

000 00 008 90 
001 00 009 00 
002 00 010 00 
003 00 011 91 
004 00 012 78 
005 00 013 56 
006 00 014 34 
007 00 015 12 

Circle 91 on inquiry card. -0 



New on the North Star Horizon: 

18Mb Hard Disk Drive! 

o i i 

A A Horizon Computer with 64K RAM 
and dual quad capacity (720kb) 
floppy disks 

Up to four 18Mb Winchester - 
type hard disk drives 

Display terminal 

Unsurpassed Performance and Capacity! 
North Star now gives you hard disk capacity and process- 
ing performance never before possible at such a low 
price! Horizon is a proven, reliable, affordable computer 
system with unique hardware and software. Now the 
Horizon's capabilities are expanded to meet your growing 
system requirements. In addition to hard disk perform- 
ance, the Horizon has I/O versatility and an optional hard- 
ware floating point board for high -performance number 
crunching. The North Star large disk is a Century Data 
Marksman, a Winchester -type drive that holds 18 million 
bytes of formatted data. The North Star controller inter- 
faces the drive(s) to the Horizon and takes full advantage 

NorIhSIar4 
North Star Computers, Inc. 
1440 Fourth St. 
Berkeley, CA 94710 
(415) 527 -6950 TWX /Telex 910 -366 -7001 

Letter -quality or dot 
matrix printer 

Horizon I/O flexibility 
allows expansion to 
meet your needs 

of the high -performance characteristics of the drive. Our 
hard disk operating system implements a powerful file 
system as well as backup and recovery on floppy diskette. 

Software Is The Key! 
The Horizon's success to date has been built on the qual- 
ity of its system software (BASIC, DOS, PASCAL) and 
the very broad range and availability of application soft- 
ware. This reputation continues with our new hard disk 
system. Existing software is upward compatible for use 
with the hard disk system. And, with the dramatic increase 
in on -line storage and speed, there will be a continually 
expanding library of readily available application software. 
For more information, see your North Star dealer! 

HORIZON -HD -18 
Horizon computer with 64K 
RAM, 2 quad capacity mini 
drives and one HDS -18 hard 
disk drive $9329 

HDS -18 
Additional 18Mb hard disk drive 
for expansion of Horizon HD -18, 
or your present Horizon $4999 

SYS-1N 
Complete Horizon HD -18 plus 
80 x 24 display terminal and 
NEC Spinwriter printer $13,239 

SYS-1A 
Complete Horizon HD -18 with 
80 x 24 display terminal and 
Anadex printer $11,319 



Desk -Top Wonders 

Storing the same number in data register 97 would use 
memory locations 016 thru 023, and so on. This scheme 
continues throughout, with data register 00 taking up 
memory locations 952 thru 959. 

To apply this principle, try the following example: 

9 
Op 17 
8166950185 
+ 
.686 

STO 99 
0 
Op 17 
RST 

Now examine the LRN mode and notice the following: 

000 90 List 
001 60 Deg 
002 68 Nop 
003 85 + 
004 01 1 
005 95 = 
006 66 Pause 
007 81 RST 

This is a counting program. Press RST, R /S, 1 ... 2 . . . 

3 ... 4 ... etc. The .686 was added because neither the 
Deg nor the Nop have any effect on numbers that are 
"carried" from one step to another. 

There are drawbacks to this storage system. For in- 
stance, if the number 1 is stored in memory 99, all pro- 
gram locations 001 thru 006 are cleared, erasing every- 
thing between 000 and 007. Also, the instruction 000 90 
appears to be troublesome and cannot be changed to a 
useful code; all it does is take up space. In addition, the 
code in 002 always has a 0 on the rightmost side, which 
disables the code. Keep in mind that this also applies to 
codes 008 and 009, 017 and 018, all the way up through 
952 and 953. 

Listing 1 is an actual program that will first begin as a 
counting program, then, after adding 1, it will modify its 
instructions so that it becomes a subtraction program. 

Listing 1: A demonstration program showing self- modifying 
code on the Texas Instruments TI -58 or TI -59 programmable 
calculators. When run, the program adds 1 to the number on the 
display, then continually subtracts until R/S is pressed. Begin 
execution at step 950. As soon as the program begins, hold 
down the Pause key to see the program work. After the pro- 
gram has been run, examine the LRN mode to observe how the 
code has been modified. 

Step Code Hey 

000 76 Lbl 
001 12 B 

002 05 5 
003 69 Op 
004 17 17 

005 01 1 

006 01 1 

007 06 6 
008 01 1 

009 09 9 
010 05 5 
011 00 0 
012 01 1 

013 07 7 
014 05 5 
015 85 + 
016 93 . 

017 06 6 
018 08 8 
019 06 6 
020 95 = 
021 42 STO 
022 00 00 
023 00 00 
024 69 Op 
025 17 17 
026 61 GTO 
027 09 949 
028 49 - 
949 32 x z t 
950 76 Lbl 
951 11 A 
952 85 + 
953 01 1 

954 95 = 
955 32 x t 

956 61 GTO 
957 12 B 

z 

12 SCHUBERT STREET, STATEN ISLAND, NEW YORK 10305 

o 

* * * * NORTH STAR USERS * * * 
8" FLOPPY SUBSYSTEM HAS DAWNED ON THE HORIZON 

* 
COMPLETE WITH MANUALS. SOFTWARE, HARDWARE FULLY INTEGRATED, READY TO RUN. 

*Totally compatible with North Star hardware *Allows use of 8' and/or 5' drives *Detailed, 80 page manual included *Background print tasks 
*Supports Iloppy files up to 4.2 MB *Simple, plug -in operation *Fully CI''M" compatible *File security *Extensive utilities included 

DMA -DOS Software S200 Dual Shugart 8" 800R drives in cabinet with fan 
Dynamic Microprocess Associates Disk Operating System and power supply $1,250 

Tarbell Double Density Controller $420 Total package $1,910 
Cables $40 1'6( e, and ntfers .object to change without notice 

WE WILL PAY SHIPPING ON PREPAID ORDERS (Continental USA only). WE HAVE NO READER INQUIRY NUMBER. PLEASE WRITE OR CALL. 

JOHN D. OWENS ASSOCIATES, INC. 
3 OVERSEAS CALLERS: TWX 710 588 2844 or call (212) 448 6298 *DOMESTIC CALLS: (212) 448 6283 (212) 448 6298 (212) 448 2913 
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baZic is written entirely in Z806 code -baZic runs as much 
as 30% faster than North Start BASIC. The greater execu- 
tion speed is significantly advantageous for heavy number 
crunching, multiuser and multitasking operations. 
baZic has all the features of North Star BASIC- and 
then some. baZic, with minor exceptions, is 100% compatible 
with existing North Star BASIC programs. Our new baZic 
runs under all Micro Mike's timesharing and hard disk 
operating software, including JOEDOS /JOESHARE/ 
HDSHARE and 5SHARE. 

CHECK THESE FEATURES AT YOUR 
COMPUTER DEALER: 

Takes full advantage of the Z80 instruction set 
Can be used on any Z80 -based microcomputer operating 
under North Star DOS or CP /M° (CP /M versions available 
early '81) 

Supports North Star floating point board for even faster 
execution of compute intensive programs 

Hard fact: 
$150 package makes your Horizon® 
execute programs up to 30% faster: 

Makes Multiuser systems with floppy disks more practical 
Improves performance of Multiuser Hard Disk systems 
baZic adds functions to assist in screen formatting, as well as 
features to simplify programming, e.g. APPEND command/ 
statement, ON GOSUB, cursor -addressable PRINT, etc. 
baZic, as shipped, includes 8,10,12 and 14 digit precisions, 
including both software and hardware floating point versions 
baZic is now included with Micro Mike's operating system 
software and applications programs 

Dealers and OEM's: Special Discounts Available 

For complete information, contact your North Star dealer or 
send $1 to Micro Mike's for complete technical presentation. 

°North Star Computers, Inc. 
`Zilog, Inc. 
*Digital Research, Inc. 

Micro Mike's Inc. 
905 S. Buchanan, Amarillo, Texas 79101 

806- 372 -3633 

Circle 92 on Inquiry card. 



The Model -III is a completely self- contained 
desk -top unit. Like the Model -I it is fully ex- 
pandable. There's plenty of room inside for 
more memory, communications interface, 
and 2 double- density disk drives. And best of 
all many of the programs now available for 
the Model -I will run on the Model -III. HARD - 
SIDE's low price includes shipping charges 
and our extended 180 -day warranty. Model -III 
w/16K RAM $929.00 

LIST PRICE OUR PRICE 

Model -II, 64K RAM $3899.00 $3799.00 
Model -III, 16K RAM $999.00 $929.00 
Model -III, 32K Dual Disk $2495.00 $2299.00 
Pocket Computer w /Interlace... . $298.95 $269.00 
TRS -80 Color Computer Expanded $599.00 $519.00 
COMM -80 Interface $179.95 $159.95 
CHATTER BOX Interface $279.95 $259.95 
DISK -80 Interface $349.95 $329.95 
Expansion Interface, 16K RAM $418.00 $339.00 
Expansion Interface, 32K RAM $537.00 $399.00 
RS -232 -C Board $99.00 $89.00 
TRS -232 Printer Interface $59.95 
16K Memory Kit, TRS- Keypad .. . $119.00 $59.00 
16K Memory Kit, TRS-Exp. Int.. . $119.00 $59.00 
Upper /lower Mod Kit $59.00 $24.95 

16K EXTENDED 
BASIC $519.00 

TRS -80 goes color! This is a complete, all - 
around personal computer. Instant -load Pro- 
gram Paks cover a wide range. The Color 
Computer offers vivid color graphics for ex- 
citing visual displays. The Color Computer 
attaches easily to any color TV. It programs 
easily in Color BASIC or the more powerful 
Extended Color BASIC. More expansions, 
even disk storage, will be available soon. 
HARDSIDE's low price includes shipping 
charges and our extended 180 -day warranty. 
TRS -80 COLOR COMPUTER w/4K RAM $359.00 

Video Reverse Kit 

CPU Speed -up Kit 
Percom Electric Crayon, w /cable 

LIST PRICE OUR PRICE 

$23.95 
$34.95 

$279.95 
TRS -80 Dust Cover (3pc set) ... $9.95 $7.95 
TRS -80 Computer Case $109.00 $99.95 
TRS -80 Monitor Case $84.00 $84.00 
Percom, TFD -100, 40 -track $429.95 $399.00 
Percom, Dual TFD -100 Drives... $849.00 $799.00 
Percom, TFD -40, 40-track $399.95 $379.00 
Percom, TFD -200, 77 -track $675.00 $629.00 
Hardside, 40 -track Disk Drive $399.00 $359.00 
Percom Doubler $129.95 
Percom Data Separator $29.95 
2 -Drive Cable $29.95 $29.00 
4 -Drive Cable $39.95 $39.00 

TERMS: Prices and specifications are subject to change. HARDSIDE accepts VISA & MASTERCARD. 
Certified checks and Money Orders; Personal checks accepted (takes 3 weeks to clear). HARDSIDE pays 
all shipping charges (within the 48 states) on all PREPAID orders OVER $100. On all orders under $100 a 
$2.50 handling charge must be added. COD orders accepted (orders over $250 require 25% deposit) there Is 
a $5.00 handling charge. UPS, Blue Label, and Air Freight available at extra cost. 

TOLL FREE ORDERS: 
1- 800 -258 -1790 

6 South St., Milford, NH 03055 
(In NH call 673 -5144) 
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Wó itI 
unier one rood! 

At TSE HARDSIDE we stock our shelves with only the finest products 
available to make your micro -merchandise shopping a pleasure. So the 
next time you're considering a purchase for your micro, just pick up the 
telephone and dial our toll -free number 1-800-258-1790 (in NH call 673 -5144) 
to get in touch with all that counts in the micro industry. 
SOFTWARE 

Microsoft 
Apparat 
Racet 
Hayden 
Muse 
Creative Computing 
Personal Software 
Scott Adams 
Acorn Software 
Synergistics 
Strategic Simulations 
Lance Micklus 
Softape 
Quality Software 
Web Associates 
Small System Software 
Image 
On -Line Systems 
Ritam 
Avalon Hill 
Big Five 
Micro Lab 
Programmers Guild 
Quality Software Distributors 

HARDWARE 
Radio Shack 
Commodore Pet 
Atari 
Percom 
Centronics 
NEC 
Sun 
Okidata 
Source /Telecomputing 
Computer Case Co. 
MicroMint 
Eaton LRC 
Cover Craft 
BSR 
BASF 
Corvus 
Archbold Electronics 
ESP 
Novation 

Send $1.00 for our catalog, and receive a 
$2.00 credit toward your next purchase. 

MastercorE VISA 

BOOKS 
Hayden 
Wiley 
Scelbi 
Compusoft 
Dilithium 
Sams 
Radio Shack 
SoftSide 
Addison Wesley 
Computer Science Press 
Rainbow Associates 
Plus much more! 

c frR 
1 VI Ir1 NI DE 

6 South St., Milford, NH 03055 (603) 873.5144 
Circle 94 on Inquiry card. 



Generating Bar Code 
in the Hewlett- Packard Format 

The HP -41C is Hewlett -Packard's 
newest entry in the hand -held pro- 
grammable calculator race. The main 
feature that distinguishes it from 
Hewlett -Packard's earlier calculators 
is its modular design, which allows 
the HP -41C to be extended by a line 
of peripheral devices. Up to four 
peripherals can be plugged into the 
calculator, and these include a 
magnetic card reader, a thermal 
printer, memory modules to increase 
the amount of memory available to 
the user, and "application pacs" that 
contain software for particular ap- 
plications in read -only- memory 
module form. In addition, Hewlett - 
Packard has introduced the 82153A 
Optical Reader (also called a Wand), 
which is capable of reading bar codes 
that contain HP -41C programs, data, 
or function definitions. 

This article describes the HP -41C 
bar -code format and includes a 
BASIC program that converts an HP- 
41C program into a series of bar -code 
rows that can be printed using a high - 
quality printer with incremental spac- 
ing. 

HP -41C Bar -Code Format 
The bar code that is read by the 

Wand is simply binary information 
represented by wide and narrow bars 
(representing 1 and 0, respectively). 
The space. .between each bar is 
nominally thé width of the narrow 
bar and serves as a benchmark for the 
current unit bar width. The unit bar 
width must be greater than 15 mils. A 
narrow bar may be up to 20% wider 
than the unit bar width, which is 
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Thomas McNeal 
Hewlett -Packard 

Cupertino Integrated Circuits Operation 
10900 Wolfe Rd 

Cupertino CA 95014 

established by the previous bar and 
space. A wide bar should be twice the 
unit bar width, and a wide bar should 
vary no more than 20% from its stan- 
dard value. 

The bars are logically grouped into 
8 -bit bytes, and a bar -code program 
is organized into rows of a maximum 
of 16 bytes, with 3 bytes of header 
information and up to 13 bytes of 
data per row. Associated with each 
row are pairs of start and stop bits 
(binary 00 and 10, respectively) that 
allow the rows to be read in either 
direction. Figure 1 shows the format 
for a single row of program bar code. 

The 13 data bytes contain the ma- 
chine language of the HP -41C instruc- 
tion set. Table 1 lists these instruc- 
tions, with the first 8 -bit byte of each 
instruction determining the instruc- 
tion type. Additional bytes, if any, 
contain alphanumeric character data, 
numeric or stack operands, or linkage 
information. 

All indirect instructions are 2 bytes 
long, with the high -order bit of the 
second byte set to 1 to signify an in- 
direct operand. In the case of indirect 
numeric LOTO and EXECUTE in- 
structions, the high -order bit is set to 
1 for an EXECUTE instruction and 
cleared to 0 for a LOTO instruction. 

The size of an instruction is deter- 
mined by its position in the table. In 
order to save room in the HP -41C, 
some instructions may have two com- 
pletely different representations, de- 
pending on the value of the operand 
associated with that instruction. For 
example, the numeric label instruc- 
tion is represented by 1 byte if the 

operand is less than 15 and, other- 
wise, by 2 bytes. The XROM (EXE- 
CUTE read -only -memory module) in- 
structions seen in the function table 
also save room when a reference to an 
alpha label within a read- only -mem- 
ory module is made by an EXECUTE 
instruction. The XROM instruction is 
a compact, 2 -byte reference to a table 
of alphanumeric labels within the 
read -only -memory module; this re- 
places the EXECUTE instruction orig- 
inally entered by the user. 

HP -41C Internal Representation 
The instructions generally are 1, 2, 

or 3 bytes long, with the 4 high -order 
bits of the first byte indicating the in- 
struction length. The exceptions to 
this rule are the instructions contain- 
ing alphanumeric character data. The 
HP-41C has an alphanumeric display 
that allows the definition of instruc- 
tions with nonnumeric operands. 
These functions include an alpha- 
numeric label instruction, which con- 
tains a label of up to seven characters, 
GOTO and EXECUTE instructions 
with alphanumeric label operands, 
and a text -entry instruction. This last 
instruction will either append or re- 
place character data in a special 
alphanumeric register and may con- 
tain up to fifteen characters. 

All character data is represented in 
ASCII (American Standard Code for 
Information Interchange), with one 
character per byte and a few excep- 
tions for special characters not found 
in the ASCII character set. Since 
character -oriented instructions are of 
indeterminate length, their size is 



Please send your free software catalog. 
(Check which software is of particular interest) 

C COMPILER. Optimized native code for VAX 11/780, PDP -11, LSI -11, Z80, Company 
8085, 8080. Full C language as defined in Kernighan and Ritchie, with corn - 
prehensive portable library. Cross compilers available. Runs under VMS, Street 
IAS, RSX -11D, RSX -11M, RSTS /E, RT -11, UNIX, Idris, CDOS, CP /M. From $600 

IDRIS OPERATING SYSTEM. System calls and file system identical to City State Zip 

UNIX V6, including pipelines. Utilities include shell, editor, assembler, 
loader, archiver, compare, copy, grep, etc., plus system utilities for file 
system maintenance. Runs on LSI -11, PDP -11. From $1000. 

PASCAL COMPILER. Optimized native code for VAX 11/780, PDP -11, 
LSI -11, Z80, 8085, 8080. Full Pascal language as defined in Jensen and 
Wirth, with standard library. Includes C compiler and portable library, 
permitting intermixed C and Pascal. Cross compilers available. Runs 
under VMS, IAS, RSX -11D, RSX -11M, RSTS /E, RT -11, UNIX, Idris, CDOS, 
CP /M. From $750. 
Idris is a trademark of Whilesmilhs Ltd. VMS, RSX -11. RT -11. RSTSIE. VAX. 
UNIX is a trademark of Bell Laboratories. PDP -11. LSI.11 are trademarks of Digital 
CPIM is a trademark of Digital Research Co. Equipment Corporation. P O.B. 1132 Ansonia Station, New York, N.Y. 10023 

Name 

Whitesmiths, Ltd. 
Software for grownups. 
(212)799 -1200 



VALUE 

FUNCTION 

NUMBER 
OF BITS 

00 i 

I 

nnnnnnnn Ì 

I 

nnnn Ì nnnn I nnnn 
1 

j4-(UPTO13 10 BYTES ) nnnn I 

START 
B ITS 

CHECKSUM TYPE 
I 

LEADING 
I 

1 NUMBER 
SEQUENCE 

I 
PARTIAL 

I FCN BYTES 
l I 

DATA 
l 

I 

1TRAILING 
I PARTIAL 
IFCN BYTES I 

I I 

STOP 
B ITS 

2 8 4 4 4 UP TO 104 4 2 

Figure 1: Format for Hewlett- Packard bar codes. A maximum of 13 bytes can be encoded into one row of bar code. 

embedded within a word in the in- 
struction itself. For alphanumeric 
label operands, the number of char- 
acters is held in the 4 low -order bits of 
the second or third byte, with the 4 
high -order bits set to hexadecimal F. 

The position of this byte is indicated 
in the documentation of the compile 
routine of the bar -code generating 
program. (See listing 1.) This conven- 
tion allows differentiation between an 
alphanumeric label instruction and an 

41. FOR ALMOST A DECADE... 

...AND STILL HOLDING 

5V at 3A with 
Built -in OVP 
Power One B Case models started 
at $24.95. Over 150,000 models later, 
they're still only $24.95! 

115/230 VAC Input 
OVP Built -in 
.05% Regulation 
2 -Year Warranty 

2 -Hour Burn -in 
1.10 UL Recognized 

Model HB5 -3 /OVP 

CSA Certified ` Ogg Get all the details on our 0 11i5 105 standard open frames 
SA) in our new 1981 catalog. 

IN -STOCK NATIONWIDE... FOR IMMEDIATE DELIVERY 
ALA.: Huntsville, Rakes Engr. & Marketing Corp. (205) 883 -9260 ARIZ.: Phoenix, PLS Assoc. (602) 279 -1531 
CAL.: Pasadena, A -F Sales Engr. (213) 681.5631; San Diego, A -F Sales Engr. (714) 226 -8424; San Jose, Richards 
Assoc. (408) 246-5860 COL.: Denver, PLS Assoc. (303) 773 -1218 CT.: Litchfield, Digital Sales Assoc. (203) 567- 
9776 FLA.: Orlando, OEM Marketing Corp. (305) 299 -1000 GA.: Duluth, Rakes Engr. & Marketing Corp. (404) 
4 76- 173 0 1LL.: Chicago, Coombs Assoc. (312)298-4830 IND.: Indianapolis, Coombs Assoc. (317) 897.5424 KAN.: 
Overland Park, ATS (913) 492 -4333 MD.: Wheaton, Brimberg Sales Assoc. (301) 946 -2670; Baltimore, Brimberg 
Sales Assoc. (301) 792 -8661 MASS.: Waltham, Digital Sales Assoc. (617) 899 -4300 MICH.: Southfield, L.H. 
Oickelman Co. (313) 353 -8210 MINN.: Minneapolis, Engr. Prod. Assoc. (612) 925-1883 MO.: St. Louis, ATS (314) 
721-4401 N.J.: Whippany, Livera -Polk Assoc. (201) 377 -3220 N.M.: Albuquerque, PLS Assoc. (505) 255 -2330 N.Y.: 
Roslyn Hts., Livers -Polk Assoc. (516) 484-1276; Syracuse, C.W. Beach (315) 446 -9587 OHIO: Cleveland, Marlow 
Assoc. (216) 991 -6500; Dayton, Marlow Assoc. (513) 434-5673 OKLA.: Tulsa, Advance Technical Sales (918) 
743 -8517 ORE.: Portland, Jas. J. Backer (503) 297 -3776; Salem, Jas. J. Backer (503) 362 -0717 PENN.: Pittsburgh, 
Marlow Assoc. (412) 831 -6113 TEX.: Dallas, Advance Technical Sales (214) 361 -8584; Solid State Electr. (214) 
352 -2601; Houston, Advance Technical Sales (713) 469.6668; Solid State Elects (713) 772 -8483 UTAH: Salt Lake 
City, PLS Assoc. (801) 466.8729 WASH.: Seattle, Jas. J. Backer (206) 285 -1300; Radar Elec. Co. (206) 282 -2511 
WIS.: Milwaukee, Coombs Assoc. (414) 671 -1945 EUROPE: Hanex, L.A., CAL (213) 556 -3807 CANADA: Ajax, 
Ontario, McHugh Electronics (416) 683 -1540; Montreal, Quebec, Empro Sales (514) 341 -6420; Winnipeg, 
Manitoba, Cam Gard Supply Ltd. (204) 786 -8481 CARIBBEAN: Ft. Lauderdale, FLA, Reptronics (305) 763 -2856 

oüwer-üe D.C. Miller SUPPLIES 
Power -One, Inc. Power One Drive Camarillo, CA 93010 
(805) 484 -2806 (805) 987 -3891 TWX 910- 336 -1297 

SEE OUR COMPLETE PRODUCT LISTING IN EEM & GOLDBOOK 

end instruction, in which the third 
word contains a hexadecimal F in the 
low rather than the high 4 bits. 

In addition, the alphanumeric label 
and end instructions contain pointers 
that link them with other alpha- 
numeric label and end instructions, 
creating an alphanumeric label chain. 
This chain is used to identify the posi- 
tion of labels and program bound- 
aries within the HP -41C program 
memory and establishes entry points 
for each program. The chain is re- 
compiled by the Wand software, so 
the bytes containing the chain point- 
ers are set to 0 by this program. 

For a detailed discussion of the 
function table and other internal fea- 
tures of the HP -41C, refer to a series 
of articles that appeared in the Cor- 
vallis Division Column of the PCC 
Journal beginning on September 6, 
1979. The PPC Journal is a publica- 
tion of the PPC (Personal Program- 
mable Calculator), an independent 
user group for Hewlett- Packard pro- 
grammable calculators. Further infor- 
mation may be obtained by writing 
to: 

Richard Nelson, Editor 
PPC Journal 
2541 W Camden Pl 
Santa Ana CA 92704 

The header information necessary 
for a bar -code program is contained 
in the left -most 3 bytes of each bar 
code row. The first byte is a parity 
check in the form of a running check- 
sum (a summation modulo 256, with 
wrap- around carry, of the checksum 
of the preceding row and all other 
bytes of the current row). 

The second byte is split into two 
parts. The 4 high -order bits contain 
the program type (1 =nonprivate, 
2= private), and the 4 low -order bits 
contain the sequence number, which 
is the bar -code row number minus 1, 
modulo 16. The sequence number 
will be inspected by the Wand sof t- 
ware to assure that the correct row is 
being read. 

Text continued on page 172 
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THE FRONT RUNNER 
ALPHACOM SPRINTER 40 

40 COLUMN HIGH SPEED MATRIX PRINTER /PLOTTER 

GRAPHIC 280XN DOT MATRIX. PRINT SPEED TO 240 LINES PER MINUTE. 
USES OLIVETTI PU 1840 THERMAL PRINTER. I ' ROLL AND FAN FOLD PAPER FEED. 

SPRINTER 40 is a highly reliable printer /plotter providing long life- expectancy 
and low power consumption. It may be connected with TRS80, Apple II, Atari 800, 

Commodore Pet, and all other computers, using standard interface. 

Measures only I 

x 7 -1/2" deep x. 

7*rnoco olivetti agency 
3031 Tisch Way, San Jose, CA 95 

inc 
oem printers 

8. Tel. (4081 249 -2152, Telex No. 3 

ALPHACOM Pen -Tech Associates, Inc. Microlex International I/O Sales Inc. Sylex Corporation Kitchen & Kutchin Inc. 
DISTRIBUTORS: 1202 Eastchester Dr. 215 Park Ave. South 2551 Casey Ave. 4332 E. La Palma Ave. 428 Marrett Rd. 

High Point, N . 27260 New York, N.Y. 10003 Mtn. View, CA 94043 Anaheim, CA 92807 Lexington, MA 02173 
(919) 883 -9125 (2121 677 -8400 Tel. (415) 968 -1080 Tel. (7141 528 -4480 Tel. (6171 862 -8230 



LOW ORDER 4 BITS 

0 

o NULL 

digit 

1 

LBL 00 

2 3 

LBL 01 LBL 02 

4 

LBL 03 
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LBL 04 
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LBL 05 
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LBL 06 

0 1 2 3 4 5 6 7 

c.t RCL 00 RCL 01 RCL 02 RCL 03 RCL 04 RCL 05 RCL 06 RCL 07 
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1 

v + X<Y? X>Y? X<=Y? E+ BYTE 

to LN X2 SORT YX CHS ex LOG 10-r 

co 1/X ABS FACT X#0? X>0? LN(1+X) X<0? X=0? 

CL X< >Y PI CLST RI RDN LASTX CLX 

m DEG RAD GRAD ENTER! STOP RTN BEEP CLA 

rn RCL nn STO nn ST+ nn ST- nn ST* nn ST/ nn ISG nn DSE nn 

< XROM XROM XROM XROM XROM XROM XROM XROM 2 

BYTES 
) 

in GTO 00 GTO 01 GTO 02 GTO 03 GTO 04 GTO 05 GTO )6 

ALPHA LABEL AND END INSTRUCTIONS - 
0 

w 

w 
TEXT 

1 

TEXT 
2 

GTO nn 

XEQ nn 

TEXT 
3 

TEXT 
4 

TEXT 
5 

TEXT 
6 

T} 
TEXT 

7 

3 
BYTES 

UP 
TO 16 
BYTES 

Table 1: A table for the HP -41C instruction set. Instructions in the HP -41C are stored as one or more 8 -bit bytes. 

Table 1 continued on page 154. 

Combine accurate flight characteristics with the best in animation graphics 
and you'll have SubLOGIC's 

A2-FSI Flight Simulator 
fortheApple II 

SubLOGIC's A2 -FS1 is the smooth, realistic 
simulator that gives you a real -time, 3 -D, 
out -of- the -cockpit view of flight. 
Thanks to fast animation and accurate repre- 
sentation of flight, the non -pilot can now learn 
basic flight control, including take -offs and 
landings! And experienced pilots will recog- 
nize how thoroughly they can explore the 
aircraft's characteristics. 
Once you've acquired flight proficiency, 
you can engage in the exciting British Ace 
3 -D Aerial Battle Game included in the 
package. Destroy the enemy's fuel depot 
while evading enemy fighters. 
Computer and aviation experts call the 
A2 -FS1 a marvel of modern technology. 
You'll simply call it fantastic! 

Special Features: 
3 frame -per- second flicker free animation 
Keyboard or joystick input 

on cassette, usable on all 
systems (16Kmemory required) 

$3350 
on disk, usable on DOS 3.2, 
DOS 3.3, or Language System 
(32K memory required) 

Present cassette users may 
send back their cassette (but not the manual), 
along with $10 (first class shipping included), 
and receive the disk version. 

now on cassette or disk! 

See your dealer or order direct. For 
direct order, include $1.25 and specify 
UPS or first class mail. Illinois residents 
add 5% sales tax. Visa and Mastercard 
accepted. 

IAGIC 
Distribution Corp. 
Box V, Savoy, IL 61874 
(217) 359 -8482 
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Free software ($50-$120 worth) 
when you buy a TI programmable. 

LEISURE 

LIBRARY 

MODULE 

AVIATION 

MODULE 

1n $40 

ELECTRICAL 

ENGINEERING 

MODULE 

RPN 

SIMULATOR 

MODULE 

$40 

Securities 

$10 * 

Astrology 

$10 

Printer 
Utility 

` 

$40 
Fluid 

Dynamics 

$10 

Lab 
Chemistry 

3D Graphics 

11100 

$10 

Solid State Software "' modules 
and Pakettes can help you utilize 
the full capability of your TI 
programmable. 
Modules turn a programmable into 
a dedicated calculator. Pakettes 
have selected programs you key in. 
The TI -58C. An exceptional value 
for a powerful programmable. 
Up to 480 program steps or 60 mem- 
ories. Plus Constant Memory "' that 
retains data when turned off. $130. 
The TI -59. Top -of- the -line. 
Up to 960 program steps or 100 

e0 1981 Texas Instruments Incorporated 
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$40 

59 Fun 

fee 
sto 

Production/ 
Planning 

$10 

Electronic 
Engineering 

Oslo 

$40 
Civil 

Engineering 

$55 

$10 

Marketing/ 
Sales 

$10 

Mathematics 

$10 

$40 * 

Blackbody 
Radiation 

10 ® s 

$10 

Programming 
Aids 

1110 

$45 

Oil /Gas/ 
Energy 

$10 

Statistical 
Testing 

$10 

2 FREE modules, 2 FREE 
Pakettes with a TI -59. 

1 FREE module, 1 FREE Pakette 
with a 
TI -58C. 

memories. Plus magnetic card 
read /write capability. $300. Buy 
now, or write for details. r I've bought a TI -58C Send me the one module and the 

one Pakette listed below 

Eve bought a TI-59 Send me the 2 modules and 2 

Paketes listed below 
MODULE 1 PAKETTE 1 

MODULE 2 PAKETTE 2 

ALTERNATE MODULE 

Send to: Texas Instruments Free Software Offer 

Name 

Address 

City Slate Zip 

P.O. Box 725, Dept. M, Lubbock, Texas 79491 Calculator Serial Number (from back o1 unit) 

Return this coupon with (11 Customer Information Card (packed with calculator), (2) Dated copy of proof of purchase between 

January 15. 1981 -March 31, 1981 Items must be postmarked by April 14, 1981. Please allow 30 days for delivery Offer void where 

prohibited Offer good only in U.S.A. TI reserves the right to substitute items. 

U.S. suggested retail prices. * For use with TI -541 only. 

TEXAS INSTRUMENTS 
INCORPORATED 45746 



Table 1 continued 
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X< >nn LBL nn 
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BYTES 
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Quiet Designs 

Preformatted Disks: 
Compatible with Lanier No Problem', 
Lanier 90/100, Micom 2000/2001, 
A.M. 425, C.P.T. 6000/8000, Canon 

Standard Disks 
For all systems using unformatted disks 

Head Cleaning Kits 
Kits for 514" and 8" drives 

Flip- SortTM 
Durable, Dust Proof, Desk Top Disk Storage 
and Retrieval System. 

NIIIVQuiet Designs 
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Quiet Designs Inc. 
1330 W. Robinhood Dr., 
Suite F 
Stockton, CA 95207 
Ph. (209) 957 -8631 

Quiet Designs Inc. 
473 Macara #706 
Sunnyvale, CA 94086 
Ph. (408) 739 -5215 

Quiet Designs of California 
1030 W. Maude #512 
Sunnyvale, CA 94086 
Ph. (408) 730 -0170 

Quiet Designs International 
5940 F #2 Road 
Richmond, British Columbia, 
Canada V7C 4R9 
Ph. (604) 273 -9710 
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BASIC SOFTWARE LIBRARY 
NOW ,t 10 ,t Volumes and Growing 

WHY Pay hundreds of dollars for Software that does Not work when WE offer the BEST 
available Software for only a few dollars a program. And what is better OURS WORKS! 

We have over 100,000 in circulation since 1975 and we are still around and That's more than Anyone else can say. We 
used to sell hundreds of programs individually, the programs in Volume X were sold for several years at over $10,000, 
in Volume Ill for over $6,000 but a few years ago we decided to promote software to the mass public and it was an 
instant success. 

For Homeowners, Businessmen, Engineers, Hobbyists, Doctors, Lawyers, Men and Women 
Vol. I $24.95 

Business & 
Personal 
Bookkeeping 
Programs 

Bond 
Building 
Compound 
Cyclic 
Decision 1 

Decision 2 
Depreciation 
Efficient 
Flow 
Installment 
Interest 
Investments 
Mortgage 
Optimize 
Order 
Pert Tree 
Rate 
Return 1 

Return 2 
Schedule 1 

Games & 
Pictures 

Animals Four 
Astronaut 
Bagel 
Bio Cycle 
Cannons 
Checkers 
Craps 
Dogfight 
Golf 
Judy 
Line Up 
Pony 
Roulette 
Sky Diver 
Tank 
Teach Me 

A. Newman 
J.F.K. 
Linus 
Ms. Santa 
Nixon 
Noel Noel 
Nude 
Peace 
Policeman 
Santa's Sleigh 
Snoopy 
Virgin 

Vol. lI $24.95 
Binomial Beam 
Chi-Sq. 
Coeff. 
Confidence 1 

Confidence 2 
Correlations 
Curve 
Differences 
Dual Plot 
Exp- Distri 
Least Squares 
Paired 
Plot 
Plotpls 
Polynomial Fit 
Regression 
Slat 1 

Slat 2 
T- Distribution 
Unpaired 
Variance 1 

Variance 2 
x v. 

APPENDIX A 

Cony. 
Filter 
Fit 
Integration 1 

Integration 2 
Intensity 
Lola 
Macro 
Max. Min 
Navaid 
Optical 
Planet 
PSD 
Rand 1 

Rand 2 
Solve 
Sphere Trion 
Stars 
Track 
Triangle 
Variable 
Vector 

Vol. III 
$39.95 
Billing 
Inventory 
Payroll 
Risk 
Schedule 2 
Shipping 
Stocks 
Switch 

Vol. VI 
$49.95 
Mini- Ledger 
Payroll 
A/R 
Inventory 
Peprec. 

Ledger 

Vol. VII 
$ 39.95 
Chess 
Medbil 
Wdproc 
Utility 

Vol. IV Vol. V 
$9.95 
Bingo 
Bonds 
Bull 
Enterprise 
Football 
Funds 1 

Funds 2 
Go -Moku 
Jack 
Life 
Loans 
Mazes 
Poker 
Popul 
Profits 
Oubic 
Rates 
Retire 
Savings 
SBA 
Tic- Tac -Toe 

$9.95 
Andy Cap 
Baseball 
Compare 
Confid 10 
De scrip 
Differ 
Engine 
Fourier 
Horse 
Integers 
Logic 
Playboy 
Primes 
Probal 
Ouadrac 
Red Baron 
Regression 2 
Road Runner 
Roulette 
Santa 
Slat 10 
Stat 11 

Steel 
Top 
Vary 
Xmas 

APPENDIX B 

rSPECIAL BONUS* 15% discounts on single purchase of full set 
by December 31st, 1980 

Jnconditional Money Back Guarantee. 
dd 51.50 per volume handling, all domestic shipments sent U.P.S. except APO and 
O. Box which go parcel post. Foreign orders add $6.00 /volume for air shipment and 
ake payable in U.S. dollars only. 

AVAILABLE AT MOST COMPUTER STORES 
faster Charge and Bank Americard accepted. 
)ur Software is copyrighted and may not be reproduced or sold. 

Jnlike others we have NOT raised our prices in five years 

Vol. VIII 
$19.95 
1040 -Tax 

Balance 

Checkbook 

Instol 78 

Deprec 2 

APPENDIX C 

Favorites 

Vol. IX 
$19.95 
Auto 
Cypher 
H urr trac 
ID 
Lorena 
Map 
Navigate 
Omega 
Pasterns 
Radar 
RDF 

Vol. X 
$69.95 
Intro. 

A/R 
A/P 
Mer Inv 
Check 
Assets 
Payroll 
Bal Sh 
P/L 
Year End 
Data Base 
Tax Up 
Basic St. 

Almost every single program 
included in these volumes will run in 
every Computer system that 
operates in Basic. A few changes 
may be required for some Basics but 
most of these changes are covered in 
one of the Tables and Appendices 
included in Volumes Ill, V, VI, 
VIII, and X. 

Volume VI - Disk programs are 
compatible with TRS -80 disk basic 
The disk programs in Volumes VI, VII and X are 
written in (CP /M) M Basic and Disk Extended 
Microsoft Basic. Other programs written In 8K 
Basic. 

KEMCO, LTD. 
P.O. Box 2096L Ashland, VA 23005 

Sales HOT LINE 1.804.798.1147 
IN GERMANY 

Ing. W. Hofacker, GmbH 
Holzkirchen, W. Germany 

IN HOLLAND 
Nanton Press B.V. 
Bilthoven, Holland 

OVER 116,000 IN USE TODAY 
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Why is the SSG Printer 
the new mdustry 
leader? 
QUALITY 
The attractive, durable 88G casework is 
formed from impact -resistant, flame - 
retardant Styron. Microprocessor con- 
trolled stepper motors provide precision 
control over print head and paper 
positioning. Computer quality tractors 
position paper for readability and are 
fully adjustable to accommodate varying 
paper widths. 

MICROPROCESSOR 
CONTROLLED INTERFACE 
The microprocessor array provides the 
intelligence for a dual R5232 serial 
and a Centronics" type parallel interface 
Both inputs are fully buffered to allow 
the 88G to receive data and print 
simultaneously. A 1K character buffer is 
standard with a 2K buffer available as 
an option. 
The short line thruput of the 88G has 
been increased by incorporation of a 
Quick Cancel feature that fully utilizes 
the bidirectional /unidirectional printing 
capabilities. Built -in diagnostic and 
self -test capabilities allow the user to 
easily pinpoint system problems and 
a Power On confidence 
test verifies 
operational status of 
the printer each 
time power is applied 

VERSATILITY 
The 88G prints a full upper and lower 
case 96 character ASCII set with a crisp, 
clear 7x7 matrix in 80, 96, or 132 column 
formats. For text processing and 
correspondence applications, an 11x7, 
80 column serif style matrix can be 
selected by switch or software command. 
The dual tractor /pressure -feed paper 
drive system allows the user to choose 
either pin -feed, roll, or single sheet 
papers up to 9.5 inches wide. 
Complete forms control allows the 
88G to be quickly configured for printing 
single or multiple -ply invoices, purchase 
orders, checks, or any type of preprinted 
form. Optional paper roll holders and 
single sheet feeders can be quickly 
attached. 
The wide use range of the 88G makes 
it the perfect companion for business 
systems, data processing, RO teleprinter 
and terminal printer applications. 

GRAPHICS 
A high- resolution, dot -addressable 
graphics option can be added for appli- 
cations requiring plotting, printing of 
screen graphics, drawings, illustrations, 
etc. Single dot print resolution greatly 
extends the usefulness of the graphics 
capability. Selection of one of the 
four horizontal dot densities available 
customizes the graphic printout, and 
alphanumerics can easily be included 
for titling of graphs and illustrations. 

'Centronics is a registered trademark of the Centronics Data Computer Corp. 

Circle 100 on Inquiry card. 

LONG LIFE 
RIBBON CARTRIDGE 

Ribbon difficulties are minimized 
through use of a continuous loop cart- 
ridge with a five million character life. 
It is easily changed without opening 
the case, and without any complicated 
or messy threading operations. 

PRICE 
Every detail is directed toward providing 
a heavy -duty, commercial quality 
printer for only $749.00. No other printer 
on the market today can provide its 
quality, features and performance at 
a comparable price. The 88G is an 
obvious industry leader. 

Micro Peripherals, Inc. 
4426 South Century Drive 
Salt Lake City, Utah 84107 
Phone (801) 973 -6053 
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INTERTEC'S NEW $2500 MULTI -USER SMALL BUSINESS COMPUTER 

At last, there's a multi -user micro- 
computer system designed and built the 

way it should be. The CompuStarrM. Our 

new, low -cost "shared- disk" multi -user 

system with mainframe performance. 

Unlike any other system, our new 

CompuStar offers what we believe to be the 

most practical approach to almost any 

multi -user application. Data entry. Distrib- 
uted processing. Small business. Scientific. 
Whatever! And never before has such 

powerful performance been available at 

such modest cost. Here's how we did it .. 
The system architecture of the 

CompuStar is based on four types of video 

display terminals, each of which can be 

connected into an auxiliary hard disk stor- 

age system. Up to 255 terminals can be 

connected into a single network! Each ter- 

minal (called a Video Processing Unit) con- 

tains its own microprocessor and 64K of 

dynamic RAM. The result? Lightning fast 
program execution! Even when all users 

are on -line performing different tasks! A 

special "multiplexor" in the CompuStar 

Disk Storage System ties all exter- 

nal users together to "share" the 

system's disk resources. So, no 

single user ever need wait on an- 

other. An exciting concept .. . 

with some awesome application 
possibilities! 

CompuStarTM user 

stations can be configured in 

almost as many ways as you 

can imagine. The wide variety 

of terminals offered gives you 

the flexibility and versatility 
you've always wanted (but 

never had) in a multi -user 

system. The CompuStar 
Model 10 is a program- 
mable, intelligent terminal 
with 64K of RAM. It's a 

real workhorse if your re- 

quirement is a data entry 

or inquiry /response application. And if your 
terminal needs are more sophisticated, 
select either the CompuStar Model 20, 30 
or 40. Each can be used as either a stand- 
alone workstation or tied into a multi -user 
network. The Model 20 incorporates all of 
the features of the Model 10 with the 
addition of two, double- density mini -flop- 

pies built right in. And it boasts over 

350,000 bytes of local, off -line user stor- 
age. The Model 30 also features a dual 

drive system but offers over 700,000 bytes 
of disk storage. And, the Model 40 boasts 
nearly 1 Y2 million bytes of dual disk stor- 
age. But no matter which model you 

select, you'll enjoy unparalleled versatility 
in configuring your multi -user network. 

Add as many terminals as you like 

- at prices starting at less than $2500. 
Now that's truly incredible! 

No matter what your application, 
the CompuStar can handle it! Three disk 

storage options are available. A tabletop 
10 megabyte 8" winchester -type drive 

complete with power supply and our spe- 

cial controller and multiplexor costs just 
$4995. Or, if your disk storage needs are 

more demanding, select either a 32 or 96 
megabyte Control Data CMD drive with a 

16 megabyte removable, top loading car- 
tridge. Plus, there's no fuss in getting a 

CompuStar system up and running. Just 
plug in a Video Processing Unit and you're 

ready to go ... with up to 254 more ter- 

minals in the network by simply connect- 
ing them together in a "daisy- chain" 
fashion. CompuStar's special parallel 
interface allows for system cable lengths 

of up to one mile ... with data transfer 
rates of 1.6 million BPS! 

Software costs are low, too. 

CompuStar's disk operating system is the 

industry standard CP /M *. With an 

impressive array of application soft - 
1 ware already available and several 

communication packages offered, 

the CompuStar can tackle even your 

most difficult programming tasks. 
Compare for yourself. Of all 

the microcomputer -based multi - 

user systems available today, 

we know of only one which 

offers exactly what you need 

and should expect. Excep- 

tional value and upward 

growth capability. The 

CompuStarïM. A true price 

and performance leader! - INTETEC 
CDATA 

SYSTEMS® 
2300 B oaf River Rb Columbia SC 29210 

18031798 -9100 TWX 810. 666.2115 
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Pump Up Your TRS -80 with the ES /F Mass Storage System 

Actual Size Actual Thickness 

THESE FACTS SPEAK FOR THEMSELVES! 

CASSETTE ES /F MINI -DISK 

SPEED 56 
(Seconds to 

load "Blackjack ") 

6 61/2 

(5' wafer) 

CAPACITY 
(thousands 

of bytes) 

38 64 59 
(C -20) (75' wafer) (TRSDOS) 

RELIABILITY NO YES YES 
(Designed for 

digital data?) 

SYSTEM COST $60 $250 $800 
(First unit 

plus interface) 

MEDIA COST $3.10 $3.00 $3.20 
(in quantities cassette wafer disk 

of ten) 

Let's face it. Cassette players were not 
designed to store digital data and pro- 
grams. That's why we designed a digital 
storage system using a continuous tape 
loop: the Exatron Stringy /Floppy 
(ES /F) and the Wafer. There's no ex- 
pensive interface to buy -the ES /F 
comes ready to pump up your TRS -80. * 

Once your TRS -80* is pumped up by 
our ES /F ... you won't want to deflate 
it. We're so sure. that we offer an 
unconditional 30 -day money -back 
guarantee and a one -year limited war- 
ranty. Over 2.000 TRS -80 * owners have 

i, 
met the wafer ... why don't you 

EXATRON 
STRINGY /FLOPPY..: 
SPEED, CAPACITY 
AND RELIABILITY Ohr 
FOR ONLY $249.SO.Yf 

CALL 
OUR HOTLINE 
(800)- 538 -8559 
IN CALIFORNIA. 
CALL (408)- 737 -7111 

/ruff 
exatron, inc. 
181 Commercial Street 
Sunnyvale. Calif. 94086 

'TRS -80 is a registered trademark of Tandy Corp. 



> 

i 
W 

J 
Z 

0 - 
NW 

Z á ..w. $ z-r r 
O.-.ZU M ...4 

J2. W 
.Z.. 

N 
W U K 0 z K K .. 

. EWO q ` 2 O. 

r +-U Z r 2 ü1 = 
WZ W W 1- 

M-. 
p 

iL 2 .. 2 a I- 
I-I-0 Z a 'r a = r 

0.0 O 2 fO = z N 
A N r .4 ó wA ? 
wKwfD r U. A _ 
A W 2 W CU Z A K 1- O 
01-1-7 7 N Z w U U M. T. 

U Z O K W 2 I- D - O 
W W`rW r r Z U Oc W_1- ..1 

A d) K A } - N 2 I- h 'y 
A > ID K K CC. ...... S 

W ZZ2 M1 w ox S:) 00 

2 2 W U 2 N 1- *X 01 K = 
1- 7- } K .. U U S K . Z.. 2 K r 2 } E_1 w 0003 **X 1- K X A K Z 2 v 
W Z X W 7 2 .-. r 00 O K 

-. VI-ZO WW d 2 J Z M 1- 0 
S U O W 1--M U WM w 7 N 1- =0 0 LL 1-7-r 1- O - 1- 07 N 2 W J+ 
K1-Z X W LL A A X K 1- 4) W a V Y- f Z*** W O 2 -+ W K K - Z 7 Z 2 CN U 

OCfIiDK 1- K W J r WW U WZ O NW W 
w Zoa 2w a 2 1- -. 2 a v,2 Z 2 
Z ..a 21-1- 0. 7 K U.= g 1-E x .1- w 

Ci W OZ 2 O .4W W r 2 -I 

J W W W K1 KZ 7 K --' K K ZIY r 0 
M 2 2 O W O 2 O J O .0 K TO 

Z **0 W J U 2 LL W U. I W O EU. C) 
.. o I- a m LL - 

-0,- ][ R A J Y S Y ,a a Y 
2 1- 2 W UWG S U J U v U `1 WU 
1-W U WI-2 W W ...la o r W w 
1X+2 2Z W 2 Z 2 -.2 O Z S 20 
d E 4) U W U - U -U J W CJ 1-0 

- . _ -' _. " 47 
Z W W - K 4-i -. iJ 

G 01-}E + * W NO 0 u 
47 . Z 2 r *0 V N HZ NO **WM N U v V N r N W 
N -. C) K E U 2 N N v N -1X NM W -20 K A 1-. Z co v1- 

M M W E 2 :Le= v 
1 w K 1 

N W O II 2 1W ZN 2 0" 0,.. 
01-27 10 47 -+00 0 2 WJ r0 ZN 
Z 1-2 T M -F- D n 1- J N O) - 2 J 
.4O U M E Cl .....0.0 D N .. - 47 4 rZO N N uCJ.. N +_ ..J C+I S«. 
W 21-K -N J I .J 
K =0 Z N Z I 1-Z 2 Z -- 2 ....^T v N W 
4.N-K W I Z W Jv' W 70 W v^ W Z W J v W ^r 1-K 
iL- K SJ W 2 .22O0N 2 ^/ -- W2 ^2 `- O WI-WW 1-+2 1- G}1-.-V M`. r -2r o..r 0-.E Z 
1- -O 0 1- h 1- l) ON UI -+ 00 M M r r .D 7 W., ..0= -. V -N X0 -.U-. M -CI-.'I-I-. 0 CJ-.y7u 

.+ I NvvOn u N II +NM 1+ J 4 .1-US .l-. Nvnrp) I + M N J 
' 11 11 + I 11 f 11 4) v Z 70- .Cl Mu uN41 N/ 11 MS 1-^_ -.11 

CN^ ZNCílr-. 4) rN-.E N OO..N ..1- W- Eo + J.- 
W-.LL£ J W-E U. KGOE 11 r0 W 0..r E N 1- GLSJJ 11 E 11 r Ei* -- 

E 11 ..4) E 11 K II W dUU`. -X1- 11 -+ II 11 II K LLLL J. - O W..'l: 

CNO ^Z£ 
K .-.W=. 

Z K +X= MW NI- 
1 -.rO uN-. 

1 = M O 

C'4' 2 .K WOW r..o Zwo ..WaO --aom **WOO _ 00 
.-...7v0) ErW V M 
M II = -.J - MT 
-.. 4:7_ 

K1r 1-W1-0 
.. 

11 1- Z 7O.. 11 J Z7O W *04.11* .- 41 1- 
.J LL K O 0 4) W tt O O IL v ll - N 11 W. ON* E E W O la_ J+ LL U. £ E W.. CJ W LL 0.. .- W E E U- ££ W U_ LL 
*..0_ 0ULLr..D.UU-._._._. _._._.-.E..EX}- _E-U. =1.2----.U.** 1- JJ....-. W .._..-. 

4) 0 47 0 47 0 Ul 0 4-i 0 N) D N 0 r 0 Ui 0 U1 U) 0 47 0 Ur 0 4) 0 4) 0 4) 0 11) 0 Ifi Ul O fN 47 0 Ni 0 4) 0 0 4) 0 0 0 47 0 1f? 0 4-/ 0 Ul 0 47 0 U1 0 Ul 0 U. 0 V' 0 4) 
OlJ' P 00-.--C.ICJC1.n V V U! V?L) Dh h 00J T00 .NNMCI V V U)4710hhhOD W J TO....CINM.')Y V Ifi4)4).Dh h.))O.ryJ00--CNN 

N CJ r1 N N CJ N N t.I CJ CJ N CN N N N N CJ N M M M M M M M Ci M M M p) M C) M M M M M M V V V V V V-1 V V V V V V V V V V V V U/ 4) 1f 4? U U 
CJ CJ CN CN N N N N N N N N N N CN N N N N N N N N N N N N N N CJ N N N N N N N N N N N N N N CJ N C.1 N N N CJ N N V N N CJ N N N CJ N NN N N CJ 

2 
K 
K 1- 
._ 

U 
1- 

2 X J q U 
K w 41 w Z 
w 1-K o 70)- I- Z Z G 
2 W ZN.-K Z Z O 2 Z...1 

WI- W r 1- 0 2 w íD O O 
K 2Z NWU3 U r K Ur ..G 
W 1-.. Cfi W A N 2 Z U I-Ce 
I- o O awZ W : O 7 K c`) w UO 
Z Ea ZO4)Z2 J O K 7 73 

G 2 4) W O M S I- r W 1- K 
G 0.::- -10: CJ N f V 1-41 
O_ W 2 ZS rq 7 Z K 7 I- OZ 

K 0 4lZZ K W K -. O W K Z ZO Ea :ca .1-=22 2 W I- LL 1- .J 
~ O W o 2 r .. O K 7 3 11 1- Vi 47 C_. } o 

.. I- or U -W r Z X Y J Z UO W J U Z 
1-Z 1- W D 1-Z0. r W W U - 0 SZ W S 

U A W O Co X m I- w r N 1-0 S CC 70D0 1-ZO.... W S 2 K C.J W 
S a KU 410Z1-1- 1- (X A Z471- W U. CL 

I- 1- ZO:lU O Z 1- WOO O.. CN O 
410 4) W **UMW g Z- N) W A O 2 20Z U Z N Z*ZZ u KK Z I- W U1 4. Z W 1-01.. 2 OZ 2 M1U. *-1** W W U1-.. 2 O W 0 OL 2 1- J ZK ..G 
2 2 2LC.Zf1JO 7Z 1-N 2 U 1- nZ)- LL 27 A N 

w > W U 1- *TT N KO X I- 1 7 -. W K Kr L I 
2 I S U 3 .. U r.. WZ 2 X U n 2 r D- 1-2 W W S Z r 

1- E f1120~ 2 CA1- r W X W r ^.rZ K aK K W U Z ..il-} J ZU 2 K I- N U A N W 1- O W Z Z 
SCi 1-1- I1-JX2 LL 7 021- J * Z 2 Ulrn Z O a 1-w 000= ()WOW." Ci 07 2 W .- J S ODv 1- W ZZ O J 

7 W 2 W (O K W 1- W J1- MR¡. O W W 0Z 22 n 
C. CLK a g N JO) PiO= K Z CC N W zU 1- 
K'i rK ZKW }Z 7Z W. O O K r O _IN* KU SO X7 O W 2 Z2 J Z. Z 2 U. Z J r X U. Z MO U O2 t.u. 
rO W V .1-1-2CC S WV. W Z W W LLJ n 
J 1- Z W 2)- SUn Y Z w 1- Y 2A1-2 O U. W v 

O. Z W U-.K .d I- K *WV U O . U rZv Y ^U 0O W> W 020. ... q1- Zr. W Z K 1- W 2 1- 1- 01- 1- J W OZ 22 M W W0 Z Z AZ ..UN 2 U W W X KO W OW W -2 
J 2 1-1D 2 -.20 4. 2 W Cl U. Z I- y U "OZ CD ..J 0) U JU - - - - A 1- - 1- x ... -. _. _. . _. O N _. _. _. 

W U 0. r O u 0 J M SGLL7JU Z M0 U II I -` 
1- 1- I K 2 7 W I-0 O OW v z W I- 

-.1- K v N O VW N 11 = v 
1-U.41}1- - I- 0 -.MN 
Z XvZZCD N gZ N2 **40 K 

Ifi o w ..2Z N Z W U Z v1-.. O - I-0 0 I- 22 Z Za .+1- 
I- O q 4) II v I- W J A 0 

r 2 0 K 
M 0 V A 2 Z Z} h D 0 K S 2 N Z K WWJWOW J + 0 V Z7 4)G U. 4..r -. II O 00 Z Y O N - ^N ;My O dr2 N ..X N - - Z a n0^ = N NSW KCJJ2U W Z LL nz 2 W -- Z vCJ.. CJr W W2 7 W I I v n ZZ - K J ^ 0 + W N . . 1 - Z 

N ZqK2K1- I V O ^v WW II O = _ .= r l -. Z J -W 
Oj. S W S1-.-. I- W Z .+ 2 J0^K0 O - II N= 47 -1- v... -W - MZ 

3 1- : v S W 7 d N U - II W -N - 1- 2 M J K 0 0 If) 1--. n N 11 0 N W 47 N LL M -+ S N n .. 1- 
N :JS W JZ.- II M = ^ N = 0-W V f) h uN..N.. h 1-0 M1 E ,....-.I-.-. h 1- 

41r fJ/2 q N 0 n O..LL 11 u..N 1- 0 N J= M O N -.N-.r..N N v n N ....1- M W N ` O 
N '-~ =-. N II v 11 + II W W uu v..1- u N II rrv1- N 4)v N Kuv . J... N LO N 

O 
.. C LL£ r N ID n . N N r r N W Z v Z O N r 1g ~ .. 11 v O-. 1- M Z r r ON 

11 
1111 11 0l- W.-MIL1-. i1-1-.. W.-1.-.1-1-X00...0 W 1-r-O da-.O II 1- W` J 1I -.O O. O. 

11 W N V M 11 I E 11 N II N 11 J K O .. N r 11 r K .. LL W W O X N 1- 11 II r W 11 J .401- 11 

lti O. 1- W .. II W v .N W WW N.... 11 W dULLKOONO Or...-..-UWIDO -.11.00 W 11 W W -. V O NW --------r a7-. EE W ID.. ......1-W -J.. ..dUUWU- W Z W U-lt.-.LLU-1- r J1-LLO-. d. 0 
OIA o 4)r_ o U,o ln Z U1 Oln 01f)h OU/0M0U10U10O01f10470 U 04701f10 N10 U10N'10U10470470U104701f10 U1047O n 0 Ul0 Ul0 - n-1`-Yi OCblTJi00-.NNMMM V V N117lD.Dhh000TT00 .-.NNMM V V 47UlD.Dh h00DJ0 0 0..-NNMM V V 47II)D.Dh h W 
S ii?) CA O)0) OOJO.O D O.O TO TO.ITO TT TT OTT T TÑNNNNN 

N N NN N NN N NN N NNNNNNNN NNN N N N N N NN 
162 January 1981 © BYTE Publications Inc Circle 103 on inquiry card..._ 



r Oronge Micro 
L 

"SPECIALIZING IN PRINTERS 
AND CRT'S" 

r CENTRONICS 737 (LINDPRNTERFIV/ 

LCENTRONIC 737.1 

Word Processing Print Quality 

18 x 9 dot matrix; suitable for word 
processing Underlining proportional 
spacing right margin justification serif 
typeface 50/80 CPS 91/2" Pin 
Feed /Friction feed Reverse Platen 
80/132 columns 

EPSON MX80 

(List $995) SCall 

Low- Priced 
Professional Print Quality 

9 x 9 dot matrix Lower case descenders 
80 CPS Bidirectional, Logic seeking 

40, 66, 80, 132 columns per line 64 special 
graphic characters: TRS80 Compatible 
Forms handling Multi -pass printing Ad- 
justable tractors 

EPSON MX80 (List $645) SCall 

OKIDATA MICROLINE SERIES 

TRS -80 Graphics Compatibility 

Z A 9 x 7 dot matrix 80 CPS 80, 132 
columns - 64 shapes for charts, graphs & 
diagrams Double wide characters 6/8 

yawl lines per inch Up to 3 part copy Friction 
& pin feed 200 M character head warranty 

LOKIDATA MICROLINE 80 (List $800) $599 

BASE 2 
The Hobbyist Printer With The Most Features 

Graphics Tractors /Friction Feed 2K 
Input Buffer RS -232 Serial, Centronics` 
Parallel, IEEE -488, 20 ma TRS -80 Cable 
option 100 CPS Fast form feed User 
programmable character set 64, 72, 80, 
96, 120, 132 Columns /line Expanded 
characters Automatic skip- over -perfora- 
tion Horizontal & Vertical tabs Pro- 
grammable vertical line spacing Intel 
8085 Microprocessor - over 40 software 
commands 

BASE2 800B 

r 

MALIBU 
The Small Business Printer; 

Letter Quality & Speed. 

10 x 9 dot matrix Letter quality print; 
mains Lower case descenders High speed; 165 

CPS, Bidirectional, Logic seeking Wide 
carriage, Adjustable tractors to 16" 
Vertical forms control Variable line spac- 
ing User programmable character set 
Dot Resolution Graphics 

MALIBU 165 (List $2495) E2195 

ANACOM 
Low Cost, High Speed, Wide Carriage 

9 x 9 dot matrix Lower case descenders Wide carriage 
Adjustable tractors to 16" 150 CPS, Bidirectional, Logic Seeking 

ANACOM 150 (List $1350) S Cals 

r EPSON TX80 1 
5 x 7 dot matrix 125 CPS Double wide characters Dot 

resolution graphics & 64 special graphic characters 6/8 line per 
inch Vertical forms control Adustable tractors Heavy Duty - 
Highly reliable 

EPSON TX80 (List $799) SCall 

r THE SMALL COMPUTER PRINTER by Brent Weston 
This illustrated booklet provides the information you need about today's small 
printers. There are many printers available, each with different features and 
capabilities. The Small Computer Printer will guide you in determining which 
printer best fits your applications. A complete feature comparison chart is 

included representing over 40 small printers. A printer is a big investment - 
learn all about them before you buy one. 

(List $699) $649A 

TOLL FREE 
(800) 854 -8275 

CA, AK, HI (714) 630 -3322 
At Orange Micro, we try to lit the right printer to your application. 
Call our printer specialists for free consultation. 

$795 

TELEVIDEO CRT'S 
PRICES SLASHED! 

TVI 912C 
TVI 920C 

Please Call Toll Free 
Prices are too low to 
advertise 

r PRINTERS 
CENTRON ICS 730 Radio Shack Line Printer II (List $795) $ 639 
OKIDATA MICROLINE 82 & 83 S Call 
NEC 5530-5 letter quality, RO, parallel, tractors (List $2970) S 2599 
PAPER TIGER IDS 440 . w /graphics and 2K buffer (List $1094) $ 939 
PAPER TIGER IDS 460 w /graphics, 9 x 9 dot matrix (List $1295) S Call 
OUME 5/45 typewriter quality (List $2905) $ 2559 

INTERFACE EQUIPMENT 
APPLE Il - BASE 2 parallel graphics interface board & cable S 160 
APPLE II - EPSON TX80 

parallel graphics interface board & cable S 110 

SSM AIO BOARD Apple Serial /parallel interface (List $225)S 175 
MICROTRONICS Atari parallel interface S 69 
ATARI 850 Interface module. serial /parallel S 199 

`RS -80 CABLES to keyboard or Exp. interface S Call 

CALL FOR FREE CATALOG =E3 
Phone orders WELCOME. Same day 
shipment for VISA, MASTER 
CHARGE, and AMERICAN EX- 
PRESS. Personal checks require 2 
weeks to clear. Add 3% for ship- 
ping and handling. California resi- 
dents add 6 %. Manufacturer's 
warranty included. Prices subject to 
revision. 

( Oronge 
micro, Inc. 

3148 E. La Palma, Suite E 

Anaheim, CA 92806 

I\ I 
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dBASE II vs. the Bilge Pumps. 
by Hal Pawluk 

We all know that bilge pumps suck. 
And by now, we've found out -the hard 

way -that a lot of software seems to work the 
same way. 

So I got pretty 
excited when I ran 
across dBASE II, an 
assembly- language rela- 
tional Database Man- 
agement System for 
CP /M. It works! And 
even a rank beginner 
like myself got it up 
and running the first 
time I sat down with it. 

If you're looking 
for software to deal with 
your data, too, here are 
some tips that will help: 

Tip #1: Database Management 
vs. File Handling: 

Any list or collection of data is, loosely, 
a data base, but most of those "data base man- 
agement" articles in the buzzbooks are really about 
file handling programs for specific applications. 
A real Database Management System gives you 
data and program independence (no repro- 
gramming when data changes), eliminates data 
duplication and makes it easy to turn data into 
information. 

dBASE H vs. everything else. 
dBASE II really impressed me. 
Written in assembly language (with no 

need for a host lan- 
guage), it handles up to 
65,000 records (up to 32 
fields and 1000 bytes 
each), stores numeric 
data as packed strings 
so there are no round - 
off errors, has a super- 
fast multiple -key sort, 
and supports ISAM 
based on B* trees. 

You can use it 
interactively with 
English -like commands 
(DISPLAY 10 PROD- 
UCTS), or program it 

(so when you've set up the formats, your secretary 
can do the work). Its report generator and user - 
definable full screen operations mean that you can 
even use your existing forms. 

And if all this makes your mouth water, but 
you've already got all your data on a disk, that's 
okay: dBASE II reads your ASCII files and adds 
the data to its own database. 

Right now, I'm using dBASE II with my 
word processor for budgeting, scheduling and 
preparing reports for my clients. 

Next come job costing, time billing and 
accounting. 

An Unheard -of Money -Back 
Guarantee. 

dBASE II is the first software I've seen 
with a full money -back guarantee. 

To check it out, just send $700 (plus tax in 
California) to Ashton -Tate, 3600 Wilshire Blvd., 
Suite 1510, Los Angeles, CA 90010. (213) 666 -4409. 
Test dBASE II doing your jobs on your computer 
for 30 days. If, for some strange reason, you don't 
want to keep it, send it back and they'll refund 
your money. 

No questions asked. 
They know you don't need your bilge 

pumped. 

Tip #2: Assembly 
Language vs. BASIC: 

This one's easy: if you're setting up a 
DBMS, you're going to be doing a lot of sorting, 
and Basic sorts are s- 1 -o -w. Run a benchmark on 
a Basic system like S * -IV against a relational 
DBMS like dBASE II and you'll see what I mean. 
(But watch it: I've also seen one extremely slow 
assembly -language file management system.) 

Tip #3: Relational vs. Hierarchal 
& Network DBMS. 

CODASYL -like hierarchal and network 
systems, around since the 1960's, are being 
phased out on the big machines so why get stuck 
with an old- fashioned system for your micro? A 
relational DBMS like dBASE II eliminates the pre- 
defined sets, pointers and complex data structures 
of a CODASYL -type DBMS. And you don't need 
to be a programmer to use it. 

Circle 104 on inquiry card. 

Ashton-1tte 
©Ashton-Tate 1980 
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THE UNBEATABLE S -]00 
MEMORY 

"u ' 

M.. ) T:3 - . . . tit . . .«. 

That's the MEASUREMENT systems & con- 
trols DMB Series of S -100 bus memory 
modules, fully compatible with ALPHA 
MICRO, CROMEMCO, DYNABYTE , NORTH 
STAR, MP /M, and most other S -100 systems. 

Definitely a winner, the DMB Series is avail- 
able with Bank Select (DMB6400) or without 
(DM6400) and utilizes industrial quality con- 
struction, provides outstanding reliability, 
and is backed by dedicated customer service 
and a one year guarantee. 

The DMB6400 uses I/O port addressing for 
the bank select feature. A switch provides the 
ability to select any one of the 256 I/O ports 
for addressing the memory banks. The mem- 
ory is configured as four totally independent 
16K software selectable banks, with each 
bank addressable on any 16K boundary. 

Systems Group 
A Division of MEASUREMENT systems & controls 

incorporated 

Outstanding features such as those listed 
below make the DMB series the UNBEATABLE 
S -100 Memory: 

Four independent 16K software select- 
able banks. 
Each bank is independently addressable 
on any 16K boundary. 
Switch selectable bank sizes - from 
16K to 64K in 16K increments. 
Eight banks (512K) per I/O port for each 
of the 256 ports. 
Z -80 4MHz operation with no wait 
states using transparent refresh. 
On -board diagnostic LED's. 
Low power - 8 watts maximum. 
Reliable, tested and burned -in memory. 
IEEE S -100 compatible timing. 
One year guarantee. 
Attractive Dealer & OEM Prices. 

See your nearest computer dealer, or contact 
us for the complete story on the UNBEAT- 
ABLE S -100 Memory. 

867 North Main St. / Orange, Calif. 92668 / (714) 633 -4460 
TWX /TELEX: 678 401 TAB IRIN 
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LO EST PRICE BEST QUALITY, 

FACTORY 

HORIZON2- 

NORTH 
PASCAL 

TERMINALS 
INTERTUBE 
DIP 

NORTH STAR 
North Star Horizon 
2-51/4 Disk Drives 
32K Double Den 
Factory assem. & tested 
Factory guaranteed 
List 3095 

only $2274 
STAR BASIC FREE 

& SCIENCE 
LIST 

$2695 
3595 

DISK 9329 
=$389. 32K 
= $314 32K 

DEN SAVE! 
4999 

PRECISION 

B RA 
ZENITH 

2 

ONLY 

$1980 
2674 
7149 

= $579 
= $469 

315 
3929 
249 

I N J 

Y J 

Z -89 48K 
only $2299 

$725 
$425 

RIBBON 

InterSystems 
ITHACA INTERSYSTEMS 2A 

Z -80A CPU 4 MHz 
64K Dynamic RAM 

y, Front panel C / V I/O -with interrupts 
FDCII Disk controller 
20 slot motherboard 

List $3595 You Pay Only $2795 
PASCAUZ + THE FASTEST PASCAL $375 
GET READY FOR ITHACA'S Z -8000 

8086 16 BIT CPU & SUPPORT CARD SEATTLE $575 

W 8" Dist( 
DISCUS 2D + CP /M' 600K ONLY $938 

DISCUS 2 + 2 + CP /M' 1.2 MEGA B. $1259 
ADD DRIVES 2D = $650 2+ 2= $975 
2D -DUAL + CP /M "' + MICROSOFT BASIC = $1555 
$2293 VALUE OVER 32% OFF! 

WHILE THEY LAST 

MORROW HARD DISK 
26,000,000 BYTES!! 

LIST $4995 ONLY $3995 Colim® 
i CP /M' " IS INCLUDED! 

ÍI 1 

SAVE ON MEMORY AND PROGRAMS 
SYSTEMS MEMORY 64K A 8 T 4mHz RCA -COSMAC VP -111 99 RCA -COSMAC 

5599 VP -711 5199 

$25 
S789 SPECTRM 

CENTRAL D AT 64K RAM 

BANK SELECT 

S599 EZ 80 

RAINBOW 385 

Tutor 
$ 

ITHACA MEMORY 
SEATTLE MEMORY I8 /16' BIT 15K4Mhz 

EZ -CODER Translates English to BA 

5356 ECOSOFT FULL ACCOUNTING PKG 

VIDEO IBRD V834Mhz $412 BOX OF DISKETTES 5529 
ANADEX PRINTER DP- 9500 -1 51389 SECRETARY WORD PROCESSOR 
CAT NOVATION MODEM 5169 The Best! $99 
TARBELL DISK CONTROLLER DD $445 TEXTWRITER III Book Writing Program 
ECONORAM 2A BK ASSM 5179 $112 
NSSE 1 -22 & P01 TERRIFIC PROGRAMS GOFAST NORTH STAR BASIC Speeder 

ONLY 510. EACH Upper $71 

NORTHWORD 294 MAILMAN 234 Which Computers are BEST? 
INFOMAN $364 BROCHURE FREE 

TARBELL COMPUTERPHONE 
North Star Documentation refundable 

wIHRZ S20 
AMERICAN SQUARE COMPUTERS BEATS ADV. PRICES 

0 
POWERFUL 

SUPERB FOR 
ASSEMBLED 

HORIZON -1 -32K- DOUBLE 
HORIZON2- 32KOUAD 

64K -QUAD 
HORIZON RAM ASSM 
HORIZON RAM KIT 
HORIZON DISK DRIVE 

STAR HARD 
-PLUS 14,18 

S U P 
T'ir! 

; ; 

NORTH 
BUSINESS 

& TESTED 
DEN 

DENSITY 
+ HARD 

16K 
SALE! 16K 
SALE DOUB 

DISK 18 Mb 
OR 36 DIGIT 

E R 
q,,¡I,l i, 

I 

` 

SUPERBRAIN OD 64K 
List $3995 only $2995 List $2895 

Z-19 $725 
III only 

-81 PRINTER only 

/ MICROTEK $675 

NEC PRINTER $2699 

e TRACTOR, THIMBLE, 

square 
American 

919 -889 -4577 KIVETT DR. 

Computers ,:. o 

JAMESTOWN N.C. 27282 919 -883 -1105 

' CP /M Is a registered trademark of Digital Research, Inc. 

Circle 106 on Inquiry card. BITE January 1981 169 



* 
_ 0 * } 

* 2 
CC u. 
CC - O U U 
Cg 'k 

Z 
W :k 0.. 0 

á o * 
... r r . 

J Cc CC 

CC .p I.5 CO wo 
W 0 z.2 * I- 

* wr * ....-. :,- 
w 2 A 2 6 

j T --. r p Z IY U- 

* zCC U Ol CO ^'^ W SCC Il ,2 Q p . * r U 2 2 2 
S CC W W CO J W 1- U 

* O S N IL K Z PO = 
0 _J 2 E + D 2 k A^ 
I- A 0 0 * U. A-. W 

* CC 2 -- -. p A W S ipS} U.Z 

*: 
f+ 

O 
r I- A 

C * 2CT * LLO W 

O W r U U E 1-- 41 O LL S 
CJ Z w W 0' S 

* 1- .-. A A n ^ A IY * W :- 
CO * 0W2 2WA 

O Z A w O e M Z z OD U x W 
nn H W 3 + CC O J A Cr: t 

* I- r O F-n. 0 2 W 2 U. 
U } y 9 U * r O U) A LL W t=' Z. zJ W r r7 46 JCY.. W Lr o 

* W - W W0 
A 

M OWrz w ' = W 1 
7 .... E 7 * LL 2 U OA 

* O) A J Z + r Ifi W (--' Z 4) 
... W Q O A 2 Y I- CL r r - CC 

2 I p W U O DI-10)41 K Z * _ W 
* r0 w -. -- M M * Oz IYr W CC Z Cflr 

Q: 4 rW W MW O ZW 
O) O 2 I 2 z.L T E IL - M 11. Ca_ E 

.k r v U -- E2 o^ LL * _' S - M có * QSOCC Z0 [Y Z rú 
O r Q: a . a. i- Z W LL W S 

* ..w 2 w CO = a z U >LLa 
I- CO U '7 7 ZOZ OZ w * o - 

J - E .ib + + o U o . O r v - A 
* z o .. 9 v * . .. r z rZ 

O U G Z 9@ 9 v @ r U r Z U r e n J 2 A 
- LL2 W 0 W K O. 9M .@M UZUO :5U ab IL * Z Z 
-. * A CY Z 7 W+ 0 CY - Q: 0 .- . CY 0 fY %. v j} 0 
- r K W W 0 K 0 7 2 > 2 * Cg Ce D1-CY2 1YNM LL W0 
II I 'Lr W U IY K -. U .> U r rLLUw4)r O: `CTIL 1LL 

9-+ ^ * £ Olz W W Z.-. z ab A cb O)O) W 0 ZN W M.TZ * 2 N + IX r I.5Y Zr W> W A ^ A , = UCpE-Z U LL 7Ia. UAiD 
O CC Q Z W W CO 2 . x Cp 0 O CO - 2 z O W - a5 Cr. w S -O- * LLww.. r^1 I K 1- CA r907 9907 * -.r Zr~ r LL 2. 2!p 3 91-+ .M I- I- r+ O'D+ 099+ ACpAO 0) h. z?I W * W W 

0 + CA CY L. W 2 9 z M 0 + M M Z WZ 0 3 Ce N . 0. 2 1. M Cn S' 
11u * W SE2 ~NOvM 0vz 0 .+2 2 Zr W r0-.2 `C1 r ^.S' CL W 
w M 6 u .+2 W Cg MCYuMZ - M 9> al Mt >AA M 2 Z K1LJ M u3 r. . '- 
UW.- 2 M CC Z S 1Y " LL w M II ár 11 S Z o u' Z O O CC Z * W A.. n CL M O IL a5 a5 Z * h CC 

... 

w r 20 * Z 22 . ZUZ -22 2 C nAE SCY A E E 2 2 OCYZ á-.NCI ZCa.Q: II M MCY 2 0 0 
ECCLL :`: II I-- 1=8 ZJCL. IL W L. CC ZU0 Z 0 V 0A CCU2d U. -Q:CCJA zLL z 0 W M W' r E - I I I 0 11 r Z Z ' I I r Z- Z 11 r Z E 11 II II r Z ALL Z'i.IY W * LLZLLMr LLM W IL II II M W II II II M W W * LL+MILM Mw W * C.O 

W -.A+Z W ZS' - z1 J. Z K Z 'LA-CC 1Y1'z - -. -. e n -. -- -. 

DN0NO0"0N9N0V0 4N0 If) 0Y?0N0N94i0N0 If> ON0N0NON0N0N0N0Nh 0N9N9N0N0N0NDNO N 000 
''1C1^ o T NN'D lc- COp.,r. .,r 0 00- C.INMM T 7 0 0 I0 'd.f-f-CO0 J.J+DS -nIC4C)C) 7 7T NNID'r.r- h rAODn. J.09 + CI col co '7 
h f-f-f.1_ r - f - . - - f - r - f - f - r _ f - f - C 0 0 0 ODCOCp0000]) n)CD'OOOCOCU':OCOOD':Off.?'?,O.?.ff.J.mO.n.J..7.Tffm.T Cr. ff' Cc. Cc. 00 0 0 09 77 77K R T 7777777K K7. KK77 T rt K T 7 K7 77K KKK7 T 777r7777777777777K77 IC. NY-.Y-'0NII-0U-' 

O. 0 * * U 
k d * W 0 

W r .N. * W 
* r w o * * 0 . x 

I.- w x CQ ID ID O. * I- I- 
* 2 x r 2 * * N. CC X 

O. I- .A m * w I- * CY z * * r_- n 9 r2 
W W f N 7COh LCI :1: 

A I- W U * * ff. C4 f- -'ß . w Q: - = r Z N ff -. T G r * S W 
:1 V .. .2 .- . * * Z .. O 0 . IA . N U r r 

CC z a.: . ID N ..@J' * Z 
* CC CI. W r * * 1 aa X ~.T 7..ID9O r. 

.L rfl 2 J < CL' O W r- -'D * 'L O 
* .L J 2 .L * * U W 2 CC Z 'D s 

W .J W 0 O C @ 1L * U} * W w Zx Il) * * Co I. NK 7 r} N .d+O i W 
2 x Or . O0M @r- ID 7 II ~ 7 KNh C/. * 0 2 

* I- 3 * * *'- ff. . .0 v C. N ID . * 0 r 
O J * * IL If. . 1 O6 J. :.t 0 1 O L *: '*. J U:- A I- W * *: * *' 2 2 Cp i C.i O) U 7 J ID * e It . 

- 
* 

Z O W CO Ci U O CY CY E 0 U Z h * 7D . O) f * * Z PO 20 2 4 ' * Cg n 20WLL2J.CC 2 N * V . 0 1 . . 7 % * 0 d a O W W .O. .r .IL r 0 W * * .0 
C D r * I- f. ND T Z ID M - .7. co N G. 0 Z M r r 

W O i U. S o J J. f. -. . w N h 9 CL N C1 C . O. N íb * Vr U 
ti0 0 - W CY *: 2 S « N Cn @ U. h 7 Z A 
W N 2 1- W Cg > J' .4. ~ W~+ CO . N 11 C. ri h T * - Z. W 
CC ID :-J .J Z * 2 PO JU i: N X IAY:r-A- .-v:- CYCONID LL I- 
a. .. 2 C S w 2 J SU J.E +. 2 Q_ X II WK : . E * r 2 
W a CC U * U dK 0 1L 2-CCI2 > O r .n. .p.. 
CYO IYA 2 Cr hSC'i U Z I.W F-N V+ 04 *CO CD * - 0 J S z x 2 * 0C m W OD sr) Z ..0 Jd.TA lpOM S.NNhO x CL 
U W 2 U K W Ell .0 ... W fh0 ..NO .- 0 ce N D . * IL r ZIL W O) W * r L 0NX K CL .0. *CO N 27= J N W Z x!p K O r co Z <.. W .W 7CLh 77 C.. 2K * G 0 
IYA 1- Ce IL - r : ..J U 9 .W rY)UN 1 0 ..4 9C U * . IfiO. 

S CO OC 2 U AU.ZIqN- C. EZ CC -+ v0 hIX * z 2 r 
Cf.w ECY 2 = CL * W Xa 2 W O J -U2J1). **0 X II AID'D 0U 

X O _1 CO S . C C 2CCID21DU W IL .LLh.rr ZNN Y } 'k ... 0 
S r U. J 2 r K S } A oïff .C4 *CO 90000U N ffi 2.-' 11 r I- Ce Z 

IL 2 0 . S r Y N T'YIAClM.-. .-.N .NCO - K40 * V 0 r0 p Z J - CC r CO 2 UN. UNXCry .M h. ..N1 O - V) NaaC)O r, CO 2 CO 
W O Z.. rU o 2 h co. 3 CD AIDO) K fY W * 0 -Zr 
1- tr r (Y W / LL r r . .. w N .- A X - 1. Co. Co. Cl W h .) X LL W.-. V ¢ Z w4: W r 2 nn O * N O I LL.0 -C.2r .CC..r .}}9 rM0 v * Z 
C C W r W >IYO) 1-nn ) _ E e ö f - L L > C Y UCYCßr . ..ce \ * v . U.N ... C)h Z W 7 
W r r> W Y -- o * o W .'D C. S J U LL U S U h < O r X:C X 2 T O. h CO * * 'D S 1L 
Z r 2 N> Z Z al 46 Z 2.-. S U W JOCl2NN .. < 2 - N * r W.. CI. U. 2 o M M W * Eh . .K A 0@ TCl } 21D N ..3 * * r W 
1.5 Ce O K J .L PO 2 . ,.mO.h .O. h 0 N .C)O.h O+ xC)= . * U X 3 I- CO CO CC N II * * J Z+ N7 NN .Nf.- W M97 

^ 
U * 2 rr I- 

U/ CY K 2 M M W U = 0 + 4 ' D - , = 0 1 - p.. -.0 *CO M P= h * Q: U 
CY W O W 2. CO W W O * * CO 2 U UA CL Z @ } UK * r 00 0 
_.PO W ACACY 2 1 L . rh I>rAU C C z. 1 s ,,N -O. .02> ^_(Yr 

* A W 2 CL JZZ * * J Uh A2J W ILCpO)ENrO)r Xv < N. N * W r 
W J 20O) 3P0 2 W W W : D KS UG U. . - .7 CC N XX -.N `CA 

* UJ r Z 0O W U22 * * J KZID 7 .06 .7 .. .N . c* ' As ~ r -O * Z W W O Cg W U J-r r 2A. rU MNNID 0N KN @NIDNIßO. O N * LL 3 pr z 04 CC I- * * U N \ +O. -.M0 h 9-r..-+7 .91D JNODhU7 * ^-AN 
CL W U20. OCC9. OU. Z . .1 . . nl . 2C'17 N r Z2 * r G W W Z3Cp r W 11 11 * * J .. IDIDD)O . 1 ZE -Z .3 .0 > . 9K * U2CL JI. OCCr-. >.. :k Cgz * hIDOr2CY X Cr2OAU + W n} *. f.0 - 

* UQCrNC) . * * * * .JNJ I < !pZ W CCZ.r.vn * 9T * 
S V) W 02 O W~/ Z * 2= *\* IX CC V G W LL.ECLCCNUi>XX k. . . U. t- r SW * I- CC A Il = X W O y * :r * t. u: A 

11 r r 0 CC 2 CC S 22222 CC 222222222 S222 S Z CC Z * «CY LL1LXr * * I- I- r I- /- rrA * .-_. u. 
CO 0 W W 2 S CC 222222222 CC 222 CC 22 212 222 Z W 

010010000100100000000000000000000000 n-coulcou-scoulcoinconcouloolo 000000000000000000 - C1 NCOII K 7 NO)ID I0 hh05 CO0 CT90.NNMM 770 0 0 ID'D7- 7-0 .Nff.0 0 0 N N CO 05 K 0 0 'D0 7-f-000T .r.9'D 
K 7 7 7 K 77K 7 K KK K K K 77 777N1C)NNNNNNNNNNNNNNN If) O-NNIDUID'DID'DID'L'D'.Db'DIDN'DID'.DID LL) 'D1--h hh 7 7 K 7 7 7 7 7-7 7 7 7 7 7 K 7 7 7 7 7 7 7 7 7 7 7 7 7 K 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 K K 7 

170 January 1981 @ BYTE Publications Inc 



We're 
known 
for our 

fine print. 

My Dearest 
Marv. 

Mlove f You 
.. 

stronger 
h 

aNtne 

day. 
think of Y face our 

con 
the clouds; 

I hear 
your 

in 
in the 

wind. 
voice away from 

You l 
an 

second 
eternity 

my hearts 
my 

MY M love. i 
See .yoh 

awn' lips burn my 
again, 

MY 
our Kisses, bate 

more. 

OOMOry 
Of 

a lh cannot eat l 
knot 

steed; and see your 
vision 

before me. 

When mill ll t 
ends 

i will 
each ee c 

d 

until 
are beside ae 

W 

my 
only one. 

love, 
tpvs. 

Epson. 
The type you get out of most printers you 
wouldn't send to your maiden aunt, much less 
use for your important correspondence. And up 
to now, in order to get a dot matrix hardcopy you 
could really call correspondence quality, you had 
to spend on the high side of a thousand bucks. 

Not any more. 
The Epson MX -80 challenges any dot matrix 

printer anywhere to match our type at our price. 
Or even come close. 

Our emphasized print mode gives you a tack - 
sharp, clean, easy -to -read 
face with true descenders -at 
a fraction of the price of daisy 
wheel printers. We give you a 
user -defined choice of twelve 
different weights and sizes of 
letters in 40, 80, 66 or 132 col- 
umns. We give you adjustable 
tractors so you can do any- 
thing from labels to memos to 
manuscripts. Fast and clean. 

But if you think print qual- 
ity is the only thing we have 

Circle 107 on Inquiry card. 

to sell, you're wrong. The MX -80 may be the 
most revolutionary printer to come out in the 
past ten years. 

For starters, it features the world's first dispos- 
able print head -after it's printed between 50 and 
100- million characters, just throw it away. A new 
one costs less than $30 and you can change it 
yourself with one hand. Plus, the MX -80 prints 
bidirectionally and 80 CPS with a logical seeking 
function to minimize print head travel time and 
maximize throughput. Finally -and this is the 

best part -you can buy an 
MX -80 right now for less than 
$650. 

And that's what we call a 
lot of fine print for the money. 

EPSON 
EPSON AMERICA, INC. 

23844 Hawthorne Boulevard Torrance, CA 90505 (213) 378 -2220 
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Circle 108 on inquiry card. 

Still 
programming 
"by hand "? 

Leave your hands 
and mind free 
to create new programs. 
Let PEARL handle 
the production of 
program code. Define 
your new programming 
ideas by answering 
PEARL's prompts. PEARL 
then writes your program 
code. Simply. Convente 

Available in three use 
levels ... Level 1 for 
the personal- hobbyist 
non -programmer ($130); 
Level 2 for business 
applications and those 
with programming skills 
($350); Level 3 for 
software developers ($650). 

Join the hundreds who 
use PEARL to create 
error -free code automatically. 
Interested? Need more 
information? Visit your 
nearest microcomputer 
dealer or call CPU today. 

CPU International 
P.O. Box 12892 
Salem, Oregon 97309 
(503) 370-8653 
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Listing 1 continued: 

5045 
5050 
5055 
5060 
5065 
5070 
5075 
5080 
5085 
5090 
5095 
5100 
5105 
5110 
5115 
5120 
5125 
5130 
5135 
5140 

1)INDEX OF FIRST POSITION (INTEGER) 
2)INDEX OF LAST POSITION (INTEGER) 
3)KEY TO BE FOUND (STRING) 
4)STRING ARRAY IN WHICH THE SEARCH IS MADE 

DEF FNS(INTEGER I,J,O$.AS(4)) 
INTEGER F,L,M 
F =I 

L =J 
M =(F +L) DIV 2 

IF GIS =At(M) THEN RETURN M 

IF 0S)A$(M) THEN F =M +1 
IF O5 <A$(M) THEN L =M -1 
IF F< =L THEN 5090 
M =0 
RETURN M 

FNEND 

! + * * * * 

! 444444444444 END OF 

!FIND CENTER OF ARRAY 
!IF KEY HAS BEEN FOUND, RETURN INDEX 

!CONTINUE SEARCH THROUGH APPROPRIATE HALF 
!RETURN 0 IF SEARCH FAILS 

* * * * * * * 

BAR CODE GENERATION PROGRAM 

Text continued from page 150: 

Since the HP -41C instructions are 
of varying length, they quite often 
straddle the border between two rows 
of bar code. If an instruction starts in 
the previous row and ends in the cur- 
rent row, the bytes of the instruction 
contained in the current row are the 
leading partial -function bytes. Alter- 
nately, if an instruction starts in the 
current row and ends in the next row, 
the bytes contained in the current row 
are the trailing partial -function bytes. 
The third byte of a bar -code row con- 
tains, in the 4 high -order bits, the 
number of leading partial- function 
bytes, and, in the 4 low -order bits, 
the number of trailing partial -func- 
tion bytes. 

A Bar -Code Generating Program 
The program given in listing 1, 

which runs on a Hewlett -Packard 
HP -9845 minicomputer, allows the 
user to enter numbered HP-41C in- 
structions and will insert the instruc- 
tions into a text string for later use. 
Each instruction is associated with a 
value between 1 and 2240, which 
determines the order of execution of 
the HP-41C instructions. The number 
2240 is given as a maximum since that 
is the largest number of bytes avail- 
able to the user in program memory. 

If the HP-41C program is extremely 
long, a renumbering command allows 
the user to create gaps in his number- 
ing scheme to allow for later insertion 
of instructions. Using this program, 
the user is able to insert, delete, and 
replace instructions; the user can save 
the program in a file for later use. 

In response to the prompt symbol, 
the user may give other single -word 
commands to compile and generate 

4 x r 4 4 

444444444444444444 

bar code for the HP -41C programs, 
save and retrieve the compiled HP- 
41C machine language, and list or 
delete the entire program. The syntax 
and action of each command are 
given in table 2 and will be printed 
out by the program if a "77 " is typed 
in response to the prompt symbol. 

The basic structure of the program 
is a main routine that generates the 
prompt symbol and decodes the 
input. A series of other routines per- 
form the command functions and are 
called by a jump table in the main 
routine. The input to the main rou- 
tine is decoded only to the extent of 
determining whether a command or 
an instruction has been given, and if 
an instruction has been decoded, the 
instruction number is calculated. The 
instruction is then appended to a text 
string, and a pointer to that instruc- 
tion is entered into a pointer array at 
the position given by the instruction 
number. Consequently, the other 
routines will be able to retrieve the 
program by a linear inspection of the 
pointer array. 

Replacement, deletion, and renum- 
bering of instructions only involve 
manipulation of the pointer array, 
while insertion requires that the in- 
struction number (an integer) must 
fall between two existing instruction 
numbers. The syntax of the HP -41C 
instructions recognized by this pro- 
gram follows that of the HP- 82143A 
thermal printer and of the program 
listings distributed by the HP User's 
Library, with a few exceptions dic- 
tated by the difference between 
ASCII and the HP -41C character set. 
For example, characters representing 
the Greek letter E, the angle sign, and 
the * sign are represented by the 

Text continued on page 178 



r)° 

r * its X` el 

2 (j Are you an active Computer Programmer, Engineer, 
_ 

_L o% or Student? 
Do you work with Mathematics frequently? 

°- Ft Do you program in BASIC? 
- 

` 141 
Do you need the right subroutine for your 

Y" 

20241 ,4 U mathematical application? 

M} If you answered "Yes" to any of these questions, you need BASIC Scientific Sub- 
routines, Volume I, by Fred Ruckdeschel. Written by an expert in the field, this first 
volume in a comprehensive series gives you the complete BASIC listings for subroutines 
in the following important areas: 

Valuable New Programs For 
Professionals and Hobbyists 

Plotting 
One- and Two -Dimensional Data Plotting 
Function Plotting 

Complex Variables 
The Complex Plane 
Complex Variable Operations 

Vectors and Matrices 
Matrix Sums and Products 
Coordinate Changes 
Determinants 
Matrix Inversion 
Solving Sets of Linear Equations 

Random Number Generators 
Distributions: Uniform, Normal, Poisson, Binomial, Weibull etc. 

Series Approximations 
Taylor Series 
Least Squares 
Approximate Series Expansions 

And Much More 

Special Features - 
All routines are written in a subset of both Microsoft and North Star BASIC, with a 

complete subroutine cross reference. All equations that govern each routine are includ- 
ed, as well as extensive commentaries on each program. 

Order yours today. It will be one of the most valuable, time -saving references works 
you've ever owned. 

0/4 
I 

This and other BYTE /McGraw -Hill ISBN 0- 07- 054201 -5 
books are available from Byte Price S 19.95 m il Books or your local computer store. 

Please send copies of 
BASIC Scientific Subroutines Vol. I 

Name Title Company 

Street City State /Province Code 

Check enclosed in the amount of S 

Bill Visa Bill Master Charge 
Card No Exp. Date 

Add 7511 per book to cover 
postage and handling. 

Available in January 

Please remit in U.S funds or draw on a U.S. Bank 

EPil'l 70 Main Street 
B 1 Villa Peterborough, New Hampshire 03458 



BarCode Generator Commands 

COMPILE Compiles the current program and loads the compiled code into the array M. 

DELETE n Deletes the instruction given by n from the current program. 

EXIT Halts execution of the bar -code generator or of the line- number generator. 

GETPROG Retrieves compiled code from a file on cassette tape. (The routine prompts for a 
file name.) 

GETTEXT Retrieves program instructions from a file on cassette tape. (The routine prompts 
for a file name.) 

LIST Lists the entire current program. 

NUMBER Automatically generates instruction numbers for HP -41C program entry. The start- 
ing number and size of the increment are requested by the routine. This routine is 
halted by typing "EXIT ". 

RENUMBER Renumbers the current program instructions. (The routine prompts for the old 
starting number, new starting number and size of the increment.) 

RUN Generates the bar code from the compiled code. (It may not be run unless com- 
piled code has been generated.) 

RUNPRIVATE Generates bar code for a private program. 

SAVEPROG Stores compiled code for the current program on cassette tape. (The routine 
prompts for a file name.) 

SAVETEXT Stores instructions of the current program on cassette tape. (The routine prompts 
for a file name.) 

SCRATCH Erases the current program. 

?? Displays a list of available commands and syntax rules. 

Table 2: A table of commands for the bar -code generating program given in listing 1. 

32 K BYTE MEMORY 
RELIABLE AND COST EFFECTIVE RAM FOR 

6502 & 6800 BASED MICROCOMPUTERS 
AIM 65- *KIM *SYM 

PET *S44 -BUS 

PLUG COMPATIBLE WITH THE AIM- 65ISYM EXPANSION 
CONNECTOR 'BY US:NG A RIGHT ANGLE CONNECTOR 
(SUPPLIED) MOUNTED ON THE BACK OF THE MEMORY 
BOARD. 
MEMORY BOARD EDGE CONNECTOR PLUGS INTO THE 
6800 S 44 BUS. 
CONNECTS TO PET OR KIM USING AN ADAPTOR CABLE. 
RELIABLE -DYNAMIC RAM WITH ON BOARD INVISIBLE 
REFRESH -LOOKS LIKE STATIC MEMORY BUT AT 
LOWER COST AND A FRACTION OF THE POWER 
REQUIRED FOR STATIC BOARDS. 
USES 5V ONLY. SUPPLIED FROM HOST COMPUTER. 
FULL DOCUMENTATION. ASSEMBLED AND TESTED 
BOARDS ARE GUARANTEED FOR ONE YEAR AND 
PURCHASE PRICE IS FULLY REFUNDABLE IF BOARD IS 
RETURNED UNDAMAGED WITHIN 14 DAYS. 

ASSEMBLED WITH 32K RAM.. 5395.00 
8 WITH 16K RAM... .$339.00 

TESTED WITHOUT RAM CHIPS S279.00 
HARD TO GET PARTS (NO RAM CHIPS) 
WITH BOARD AND MANUAL S109.00 
BARE BOARD & MANUAL $49.00 

PET INTERFACE KIT -CONNECTS THE 32K RAM BOARD TO 

A 4K OR 8K PET. CONTAINS: INTERFACE CABLE. BOARD 
STANDOFFS. POWER SUPPLY MODIFICATION KIT AND 
COMPLETE INSTRUCTIONS. :49.00 

U.S. PRICES ONLY 

16K MEMORY 

EXPANSION KIT 

ONLY $58 
FOR APPLE, 7RS -80 KEYBOARD, 

EXIDY, AND ALL OTHER 16K 
DYNAMIC SYSTEMS USING 
MK4116-3 OR EOUIVALENT 
DEVICES. 

* 200 NSEC ACCESS, 375 NSEC 

CYCLE 

* BURNED -IN AND FULLY 

TESTED 

* 1 YR. PARTS REPLACEMENT 

GUARANTEE 

* OTY. DISCOUNTS AVAILABLE 

ALL ASSEMBLED BOARDS AND 

MEMORY CHIPS CARRY A FULL ONE 

YEAR REPLACEMENT WARRANTY 

E -r A' 
COMPUTER DEVICES 

1430 W.COLLIf1S AVE. 
ORAAGE, C A 92668 

(714)633.7280 
Calif. residents please add 6 % sales tax. Mastercharge 
8 Visa accepted. Please allow 14 days for checks to 
clear bank. Phone orders welcome. Shipping charges 
will be added to all shipments. 
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THE SOLUTION STORE' 

...Makes The Difference! 

MicroAge Computer Stores sell solutions to your professional, business 
and household- management problems, not just hardware. That's what 
makes the MicroAge difference! From systems integration to easy-to- 
understand application software, research and development to warranty 
service and repair, systems consulting to training and installation. In all 
these, we offer the latest, most innovative approaches. That's why we are 
the forerunners ... the pioneers in the microcomputer industry. 

But don't just take our word for it. Visit the MicroAge Computer Store nearest 
you and see the difference solutions make. We have differences you'll 
experience with every time and money -saving idea. The difference that 
will keep you satisfied now and for years to come! 

MkAge. 
'We"' Tom' STO 

"Where Vision Becomes Reality" 

_n 

Viscount at l -10 
El Paso, Texas 
(915) 591 -3349 

611 Rockville Pike 1707 Monroe Avenue 2065 El Camino Real West 83 South 10th Street 24 W. Camelback 2591 Hamilton Road 
Rockville, Maryland Rochester, New York Mountain View, California Minneapolis, Minnesota Phoenix, Arizona Columbus, Ohio 
(301) 840 -9315 (716) 244 -9000 (415) 964 -7063 (612) 338 -1777 (602) 265 -0065 (614) 868.1550 

5742 E. Broadway 1220 Melbourne Drive 2525 N. Scottsdale Road 1490 W. Spring Valley Road 4550 -50 E. Cactus Coming soon to: 
Tucson, Arizona Hurst, Texas Scottsdale, Arizona Richardson, Texas Phoenix, Arizona Denver, Colorado 
(602) 790 -8959 (817) 284 -3413 (602) 941 -8794 (214) 234-5955 (602) 996 -2910 Milwaukee, Wisconsin 

FOR FRANCHISE OPPORTUNITY INFORMATION CALL (602) 967 -1421 
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Figure 2: A demonstration program for the HP -41C. This bar -code program was created by an HP -9845 minicomputer connected to a 
Diablo 1650 printer using a Titan 10 metallic daisy -wheel. The program requires twenty registers within the HP -41C. 

DO YOU SEE EYE TO EYE WITH YOUR APPLE? 
The DS-65 Digisectoro opens up a whole new world for your Apple II. Your computer can now be a part of the action, taking pictures to amuse your 
friends, watching your house while you're away, taking computer portraits ... the applications abound! The DS -65 is a random access video digitizer. 
It converts a TV camera's output into digital information that your computer can process. The DS -65 features: 

High resolution: 256 X 256 picture element scan 
Precision: 64 levels of grey scale 

Versatility: Accepts either interlaced (NTSC) or industrial video input 

Economy: A professional tool priced for the hobbyist 

The DS -65 is an Intelligent peripheral card with on -board software in 2708 EPROM. 
Check these software features: 

Full screen scans directly to Apple Hi -Res screen 
Easy random access digitizing by Basic programs 
Line -scan digitizing for reading charts or tracking objects 
Utility functions for clearing and copying the Hi -Res screen 

Let your Apple see the world! 

DS -65 Price: $349.95 
Advanced Video FSII Camera Price $299.00 
SPECIAL COMBINATION PRICE: $599.00 

THEV 
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Now NRI takes you inside the 
world's most popular microcomputer 

to train you at home as the 
new breed of specialist! 

NRI teams up with Radio Shack 
to teach you how to use, 

program and service 
microcomputers ...make you 

the complete technician. 
Its no longer enough to be just a 

programmer or a technician. With micro- 

computers moving into the fabric of our 

lives (over200,000 of the TRS -80TH alone 

have been sold), interdisciplinary skills 

are demanded. And NRI can prepare 

you with the first course of its kind, 

covering the complete world of the 

microcomputer. 

Learn At Home 
in Your Spare Time 

With NRI training, the program- 

mer gains practical knowledge of hard- 

ware, enabling him to design simpler, more 

effective programs. And, with advanced 

programming skills, the technician can 

test and debug systems quickly and easily. 

Training includes TRS -80 computer, transistorized 
volt -ohm meter, digital frequency counter, 
and the NRI Discovery Lab with hundreds of tests 
and experiments. 

(TRS -80 is a trademark of the Radio Shack division of Tandy Corp ) 

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, giving 

you guidance, and helping you over the 

tough spots. 

Explore the TRS -80 
Inside and Out 

NRI training is hands -on training, 
with practical experiments and demon- 

strations as the very foundation of your 

knowledge. You don't just program your 

computer, you introduce and correct faults 

...watch how circuits interact... interface 

with other systems... gain a real insight 

into its nature. 

You also build test instruments and 

the NRI Discovery Lab, performing over 60 

separate experiments in the process. You 

learn how your trouble- shooting tools work, 

and gain greater understanding of the in- 

formation they give you. Both micro- 

computer and equipment come as part 

of your training for you to use and keep. 

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 

Complete Communications with CB, TV and 

Audio, Digital Electronics, and more. Send 

today, no salesman will ever bother you. 

Keep up with the latest technology as you 

learn on the world's most popular computer. 

If card has been used, write to: 

DINRI 

McGraw -Hill 

Schools 
Continuing 

Education Center 

3939 Wisconsin Avenue I fl Washington, D.C. 20016. 



Text continued from page 172: 

ASCII characters &, @, and #, 
respectively. Also, single quotes in- 
stead of double quotes are used for 
text and alphanumeric labels, and an 
alphanumeric append instruction is 
indicated by the character A pre- 
ceding the single quotes and character 
string. The most important routines 
called by a command are the compile 
routine, which decodes the current 
program held in the text string, and 
the run routine, which takes the com- 
piled machine code and generates the 
bit pattern representing the required 
bar code. 

The program listed here was 
developed on an HP -9845A minicom- 
puter and contains the functions and 
output statements required to gen- 
erate bar code on the Diablo 1650 
daisy -wheel printer. This is the 
system used by the HP User's Library 
to produce bar code at request for 
any program written either for the 
HP -41C or for the HP-67 and HP -97 
series. The Diablo 1650 printer is used 
with a 96- character Titan 10 metallic 
daisy wheel and a Hytype II multi - 
strike film ribbon. 

The bars are printed by using the 
vertical bar (about 160 mils tall and 9 

WHY BUY 

MM -103 MODEMS 

With our unbeatable quality, 
low cost, one -year warranty 

and 24 hour a day Test Center, 
you won't find a better S -100 
bus modem than the MM -103! 

Call or write for brochure 
and price information: 

POTOMAC MICRO- MAGIC,INC. 
5201 Leesburg Pike, Suite 604 

Falls Church, VA 22041 

(703)379-9660 (VOICE) 

(703)379.0303 (MODEM: 300 BAUD) 

MEETS IEEE S -100 STANDARDS 

Micro 
Magic AFTER ALL... 

ALL MODEMS 
ARE NOT 

CREATED EQUAL ! 
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mils wide) on the Titan 10 with a 
horizontal increment of 1/120 inch. 
The narrow bars are two characters 
wide, the wide bars are four char- 
acters wide, and the spaces are three 
blanks wide. Three blanks are used 
instead of two because the ink 
generally spreads a slight amount, 
causing the spaces to shrink and the 
bars to grow larger. The paper used is 
the standard one -ply, 81/2 by 11 inch, 
white computer paper. Figure 2 con- 
tains the bar code generated by the 
User Library's Diablo 1650 for a short 
demonstration program written for 
the HP -41C. 

The subroutine at line 1605 prints a 
row of bar code and clears certain 
variables in preparation for the next 
row of bar code; this routine must be 
changed by the user if a different 
computer /printer combination is 
used. Copies of the resulting bar code 
may be made by an office copier if 
careful attention is paid to contrast, 
sharpness, and bar width. Many of 
the less expensive copy machines 
shrink the size of the bars, thus 
expanding the size of the spaces and 
rendering the bar code unreadable. 
Most of the commercial printing 
houses have the better copiers needed 
for this purpose. If many copies are 
needed, offset printing may also be 
used as a more expensive but very 
reliable method for bar -code repro- 
duction. 

For further assistance in generating 
bar code, you can obtain the Hewlett - 
Packard Creating Your Own HP-41C 
Bar Code manual (part number 
82153- 90019), which contains a 
listing of the program given here and 
a discussion of bar codes and bar - 
code generation. 

Editor's Note: 
The Hewlett- Packard bar -code format is 

partially compatible with the PAPER - 
BYTE® format designed by BYTE Publica- 
tions Inc in 1977. Fortunately, the com- 
patibility is in the most important place, the 
representation of I and 0 bits within a line 
of bar code. Although Hewlett- Packard 
uses different header and trailer bytes to 
frame the actual bytes of data, the encoding 
scheme used to encode both the data and 
the header and trailer bytes is the same in 
both Hewlett- Packard bar codes and 
PAPERBYTE® . Hewlett -Packard's deci- 
sion in this direction strenghtens the 
authority of the PAPERBYTE® format, 
and we feel that this is an important step 
toward the standardization of machine - 
readable bar code....GW 



AUTOMATED 
EQUIPMENT 

INCORPORATED 
18430 Ward, Fountain Valley, CA 92708 

WE'VE MOVED! 
Call Toll -Free for latest low prices! 

1- 800 -854 -7635 Outside CA 
714-963-1414 Inside CA 

1-800-854-7635 Outside Cont. USA 
Prices change daily to meet competition. 

TERMINALS NORTHSTAR PRINTERS 
TELEVIDEO 912B $698 H RZ- 1 -32K -D $1990 NEC 5510 (TRACT., RIB., THIM) $2570 

TELEVIDEO912C 698 H RZ2.32K -D 2295 NEC5520(TRACT.,RIB.,THIM) 2900 

TELEVIDEO 920C 748 H RZ- 1 -32K -Q 2450 NEC 5530 (TRACT., RIB., THIM) 2600 

NEW TELEVIDEO 950 1000 H RZ- 2.32K -Q 2690 MALIBU 2295 

SOROC IQ -120 695 ADDITIONAL 32K RAM 450 TI-820 1640 

ZENITH Z -19 735 HARD DISC SYSTEM 3935 ANACOM (SPECIAL) 990 

HAZELTINE 1500 850 8 "DISC DRIVES FOR NORTHSTAR..CALL EPSON MX80 CALL 

NORTHWORD 295 ANADEX DP -8000 795 
ANADEX DP -9500 1345 
XYMEC CALL 

SOLID STATE 
MUSIC KIT ASM 

C62 Z80 CPU $200 $265 
VB1C VIDEO 140 190 
VB2 VIDEO 155 210 
VB3 VIDEO 375 440 
104 INTERFACE 165 225 
SB1 SYNTHESIZER 195 270 
MEASUREMENT SYSTEMS MEMORY 
DM3200 32K 4MHZ 480 
DM6400 64K 4MHZ 595 
DMB3200 32K 4MHZ BANK SELECT. 630 
DMB6400 64K 4MHZ BANK SELECT. 745 

own 
DYNABYTE 

DB 8/1 COMPUTER $ 2395 
DB 8/1 COMPUTER WITH 

5" DRIVES 3900 
DB 8/4 DUAL 8" DRIVES 3030 
32M PHOENIX 11800 
96M PHOENIX 18000 

ALTOS 
64K, ONE MB FLOPPY 3800 
64K, ONE MB FLOPPY, 

EXPANDABLE 5100 
64K, 14.5MG HARD DISK 8100 

SOFTWAR E ADDITIONAL SOFTWARE DISCOUNTS 
WORDSTAR $350 WITH SYSTEM PURCHASE 
MAILMERGE 100 GRAHAM -DORIAN STRUCTURED SYS 
DATASTAR 250 JOB COSTING$700 ACCTS REC.... $700 
N.S. PASCAL 160 INVENTORY.. 475 ACCTS PAY.... 700 
MAGIC WAND 290 CASH REG... 475 GEN LEDG 700 
CBASIC 100 APARTMENT . 475 PAYROLL 700 
BOOKKEEPER .... 800 MEDICAL .... 700 INVENTORY 425 

MISC 
NEC THIMBLES 
NEC RIBBONS 
RS232CABLE5' 
RS 232 CABLE 10' 
LEDEX MONITOR 
NOVATION CAT 

We will try to beat any advertised price. 
TERMS: All prices listed are cash discounted and subject to 

change. COD's are 2% additional. Universities and 
well rated -firms Net -10. 

SHIPPING: ADDITIONAL IN ALL CASES. 
TECH. ASSISTANCE: WE TRY TO HELP INTERFACE AND 

TROUBLESHOOT -CALL 714 -963 -1414. 
Open Mon. -Fri., 8:00 AM - 5:00 PM Dealer Inquiries Invited. 

Circle 114 on Inquiry card. 

MORROW 
DISCUS 2D 1 DRIVE 970 
DISCUS 2D 2 DRIVE 1635 
DISCUS2 +2 1 DRIVE 1265 
DISCUS 2 +2 2 DRIVE 2245 
DISC JOCKEY 2D CONTROLLER 350 
DISCUS M26 HARD DISC 3990 
ADDITIONAL HARD DISC 3685 
WE CAN CONFIGURE THE HARD DISC 
AND FLOPPIES TO WORK WITH N.S. AND 
OTHER 5100 SYSTEMS. CALL FOR DE- 
TAILS. 

$ 14 
DISCS -BOX OF 10 

VERBATUM 51/4 1 SIDE$27 
6 VERBATUM51 /4 2SIDE 45 

20 VERBATUM8 1SIDE 35 
25 VERBATUM8 2SIDE 55 

125 OTHERS CALL 
165 PLASTIC STORAGE BOXES3 

Our Systems Work! 

All systems normally tested and 
configured in our repair facility before 
delivery. Service contracts available. 

Prompt repairs and warranties. 
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When You Have To 
Face A Deadline 

Communication Arts. Huntington Beach. CA 

Arm Yourself With 
Pascal/MT+® 

From 

MT Micro SYSTEMS 

1562 Kings Cross Drive 
Cardiff, California 92007 (714) 753 -4856 

We ship on 8" single density and 5-1/4" North Star single density. 
Other formats available. Ask us. 

master charge 

CP /M is a registered trademark of Digital Research MP /M is a trademark of Digital Research Pascal /MT. is a registered trademark of MT Micro Systems 



MT MicroSYSTEMS SOFTWARE ARSENAL: 

Screen 
Editor* 

*Contact us for the exciting news about this leap forward in state of the art technology. 

Pascal/MT+® provides you with the power to meet your 
deadlines head -on! Compiling directly to native code without 
slowing down to generate P -code or assembly language, 
Pascal /MT +® generates ROMable, optimized native code and 
gives you the flexibility of modular compilation; and it does 
so at speeds up to 1000 lines per minute while the others are, 
at best, one third as fast! Even when you're not facing a 

deadline, Pascal /MT +® never wastes your time! Nobody likes 
to wait for a computer. The Pascal/MT+® won't keep you 
waiting! Your software written in Pascal /MT +® is totally 
portable to most 8 and 16 bit processors. The Pascal /MT +® 

system provides you with a powerful debugging tool. With 
Pascal /MT +® you do have an effective weapon against 
monstrous deadlines. 

Pascal is the most popular programming language in use 
today. You can use Pascal /MT +® to replace assembly 
language in your ROM based applications, BASIC and COBOL 
in your business applications, FORTRAN in your scientific 
applications, or interpreted Pascal in all of your applications. 
Because Pascal programs are easy to write, read, and 
maintain; and because the Pascal/MT+® system contains all 
of the features you need for your applications. you can get 
your job done on time! In fact, you may never need assembly 
language or any other high level language again. 
Pascal /MT +® has the speed, extensions, and portability to 
stock your software arsenal for years to come!!! 

ISO STANDARD Pascal 
Pascal /MT +® supports the ISO Standard. We send the results 
of our compiler's performance on the Validation Suite. Also, 
for portability the MT+ compiler can warn you when you are 
using non -standard extensions. 

Modular Compilation 
Pascal/MT+® generates the same industry standard relocat- 
able code used in FORTRAN and PL /l. Both Pascal and 
assembly language modules may be separately compiled 
and then combined to produce a final program. With modular 
compilation available, the run time overhead is as small as 
256 bytes and is typically 1200 bytes. 

Native Code Generation 
Pascal/MT+® native code is faster than interpreted Pascal 
and other native code Pascals in benchmark test programs. 
Optimization steps taken during compilation perform such 
enhancements as removing redundant PUSH /POP sequences 
and using single increment and decrement instructions when 
adding or subtracting small literal numbers. In addition, our 
disassembler interleaves your Pascal source code and 
symbolic assembly code to help you write more efficient 
programs. 

IMMININDIMr 

Extras 
Predeclared wrays INP and OUT directly access I/O ports. 
INLINE instruction for inserting assembly language between the Pascal 
statements. A built -in mini assembler translates the instructions at 
compile time. Constant tables may be generated using the inline facility. 
ABSOLUTE assembly language procedure declarations for using pre - 
assembled routines. 
INTERRUPT procedures. 
CHAINING for transfering control from one program to another. 
ELSE clause on the case statement. 
REDIRECTED I/O facilities allow user written character level I/O drivers to 
be called via READ and WRITE statements. 
HEX literal numbers are supported. 
Built in procedures /functions: 
-bit test, clear, set. 
-byte swap. 
-return hi or to byte. 
-Shift left and right. 
-Return the address of a data item or routine. 
-Return the size of a data item. 
-Enable. disable interrupts. 
-All standard file I/O plus random read and write to tiles. 
Include files supported. 
Source code for run -time package included. 
Business (18 digit) arithmetic. 
Scientific (6.5 digit) arithmetic. 
AMD 9511 hardware support. 
Transcendental functions, 
Full string capability (UCSD compatible). 

Symbolic Debugger 
Our symbolic debugger is optionally linked into the final program. If you're 
tired of feeling like you're in the dark when using _a higher level language. the 
Pascal /MT.w debugger lights up the darkness. The debugger traces one or 
more lines of Pascal code or executes the program until a line number or 
symbolic breakpoint is reached. To follow program flow the name of each 
procedure and function entered is displayed by the debugger. The contents of 
simple and complex variables may be displayed by name. The debugger may 
be used in a ROM environment so that program flow and variable contents are 
visible. 

Distribution disk contains 
BCD compiler configured for your target machine. 
Floating point compiler configured for your target machine. 
Linker. 
Interactive Symbolic Debugger. 
Run time package in source and object form. 
Pascal library and utility routines. 
Manual containing an Applications Guide and a Language Guide. 
Sample programs. 

System Requirements 
Operating System: CP /M® (or equivalent such as CDOS. IMDOS. etc.) 
Memory requirements:52K minimum. 
Host Machines: 8080 or Z80. 
Target Machines: 8080 /Z80, 68000, Z8000. 8086/8088, 6809. 
Resident compilers for all processors will be forthcoming as operating 
systems become available. 

MT MicroSYSTEMS has a very reasonable. graduated. one time royalty 
arrangement for free standing software generated by Pascal /MT. ®. 

Ordering 
8 bit processor target machines: 

8080/Z80, 6809 $250.00 each 
16 bit processor target machines: 

68000, Z8000, 8086/8088 $500.00 each 
Copies on North Star Disks $50 additional. 

User's guide alone 
(refundable with system purchase). $30.00 

Note: Not all 16 -bit CPU code generators are available at this time: contact us for information 
before ordering. 

OEM and Dealer inquiries invited. Circle 115 on Inquiry card. 



Systems Notes 

Numerical 
Analysis for 
the TRS -80 
Pocket Computer 
Mike Salem, 26A Delancey St, London NW1 7NH, England 

Complicated programs can often be easily modified to 
fit into the new pocket computers. I've taken three pro- 
grams from the December 1979 issue of BYTE and 
modified them to run on the Radio Shack TRS -80 Pocket 
Computer (sold as the Sharp PC -1211 outside of the 
United States). The Pocket Computer has a 24- character 
LCD (liquid- crystal display), twenty -six fixed variables, 
and 1424 bytes of programmable memory. 

One of the programs I modified was the discrete - 
Fourier- transform program that appeared in 'Frequency 
Analysis of Data Using a Microcomputer" by F R 
Ruckdeschel (December 1979 BYTE, page 10). I also com- 
bined two programs that compute the time -domain 

Payroll 
General Ledger 
Accounts Payable 
Accounts Receivable 

Flexible and sophisticated business software that Is of 
the highest quality. Originally developed by Osborne 
& Associates and rapidly becoming a standard. Ac- 
countants are pleased with our balance sheets and 
income statements. It has been tested and approved 
by secretaries. 

Complete instructions 
Up and running the 
same day of delivery. 
100% guaranteed 
Unlimited free 
telephone assistance. 

Return within 30 days 
for complete refund if 
not satisfied. 
No licensing 
agreement - use as 
you want. 

Accounts Receivable $95.00 
Accounts Payable $95.00 
Payroll -Callfornla $95.00 
Payroll -Non California state 
Income tax calculations 
(add to California payroll) $95.00 
General Ledger $95.00 
Multiple profit center option 
for general ledger $95.00 
Manuals (each) $20.00 

Formats: Any B" single or double density. TRS -80 Mod II. Northstar 
DD. Vector Graphics. Super Brain. many others. 
Runs on Beehive. Soroc, Hazeltine. ADDS, Televideo. SOL. TRS -80 
Mod II, HEATH. ACT V. Intertube IT Altos, ADM and many other 
terminals. All programs in CBASIC under CP/M (includes source). 

Synergetic Computer Products 
575 Middlefield Avenue Suite J. Palo Alto, CA 94301 
(415) 328 -5391 

VISA Master Charge COD Company Check 
TRS -80 is a trademark of Radio Shack. Inc CP. M i5 o trademark of Digital Research 
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response of a system with a given transfer function into a 
single program ("Noniterative Digital Solution of Linear 
Transfer Functions" by Brian Finlay, December 1979 
BYTE, page 144). The modified programs have all of the 
features of the originals, with the obvious omissions of 
printing and plotting. 

Incidentally, it is important to note that the TRS -80 
Pocket Computer, in common with many machines, 
allows BASIC lines to contain multiple statements (sav- 
ing 3 bytes of programmable memory for each line 
number omitted). Although this feature is useful in itself, 
the TRS -80 Pocket Computer also has an IF statement 
that can control all of the remaining statements in the 

Listing 1: A discrete- Fourier -transform program for the TRS -80 
Pocket Computer. This program was modified from "Frequency 
Analysis of Data Using a Microcomputer" by F R Ruckdeschel 
(December 1979 BYTE, page 10). Statements entered on the 
same line are separated here for clarity. 

10 :REM BYTE DEC 79 
11 :RADIAN 

190 :INPUT "1ST X? ";Z, "LAST X? ";Y,"#OF POINTS? ";N 
250 :I =1 

:INPUT "I/P SCALE FACTOR? ";I 
:IF I< 1 GOTO 250 

290 :D= (Y- Z) /(N -1) 
:Q =O 
:V =a/DI 
:U= V /(N -1) 

340 :FOR I =1 TO N 
:PAUSE "NEXT # = ";I 
:BEEP 1 

:INPUT "NEXT F(T) VALUE? ";O 
:A(I +26) =0 
:NEXT I 

370 :B =O 
:FOR I =27 TO N +26 
:IF B> A(I) LET B= A(I) 

410 :NEXT I 

420 FOR I= 27 TO N + 26 
A(I) =A(I) -B 
NEXT I 

:B =ABS B 
:T =O 
:FOR I =27 TO N +26 
:IF T <A(I) LET T =A(I) 

510 :NEXT I 

710 :FOR I =1 TO N 
:W= (I -1)U 
:C =0 
:P =O 

FOR M=1 TO N 
X= Z +(M -1)D 
G =WX 

770 C= C +A(M +26)COS G 
P= P +A(M +26)'SIN G 
NEXT M 

800 :F= ./(PP +CC)D 
:IF I= 1 LET C =C -NB 

F = ID* ABS C 
810 :BEEP 1 

:PRINT U(I - 1); "RAD /S" 
:PRINT "AMPL. = ";F 

815 :IF C< >0 LET O= ATN(P /C)180 /a 
PRINT "PHASE = ";0 

820 :NEXT I 

:BEEP 3 
:PRINT "END OF RUN" 
:END 



One Stop 
Shopping. 

New CPU Card 
Completes the 
Package. 
Now Tarbell offers a Z -80 S -100 CPU/I0 board that 
rounds out its product line. Along with the single or 
double density floppy interface, the 32K memory card 
and the S -100 bus in the cabinet, this new CPU board 
means that Tarbell now offers everything needed to 
build a system. Just add a CRT and printer, and you're 
in business. Tarbell is now your one -stop shopping 
source. 

One of the outstanding features of this new CPU board 
is memory- management hardware that allows dynamic 
mapping of logical to 1 Megabyte of physical memory in 
4K blocks. Moreover, the CPU board is especially 

Circle 116 on Inquiry card. 

The One -Stop Shopping Seruice 

950 Dovlen Place, Suite B 
Carson, CA 90746 
(213) 538 -4251 

MP /M is a trademark of Digital Research. 

designed to make it easier to implement multi -user 
operating systems, such as MP /MT" from Digital 
Research. It can run at 2 or 4Mhz, jumper selectable. It 
has two RS -232 Serial Ports (one for printer and one for 
CRT), with full handshaking capability. 

One of its additional important features is a crystal - 
controlled programmable timer, which can be used for 
time -of -day clock and multi -tasking operations. 
Programmable priority masked vectored interrupt 
hardware is another useful feature. 

In addition to all the features of the new CPU card, the 
double density floppy interface has DMA which makes 
the multi- tasking operation quite efficient. Also, the 32K 
memory board is static, resulting in a reliable memory. 
The Tarbell System with all three cards can be 
expanded for more memory and thus provides the 
ultimate in flexiblity. 

Now Tarbell has it all. 
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Systems Notes 

same line. Since this makes listings a bit difficult to read, I 

prepared listings 1 and 2 with a separate statement on 
each line. 

Listing 2: A program for the TRS -80 Pocket Computer that 
computes the time -domain response of a system with a given 
transfer function. The program shown was combined and 
modified from two programs contained in "Noniterative Digital 
Solution of Linear Transfer Functions" by Bryan Finlay 
(December 1979 BYTE, page 144). 

10 :REM "TF: TRANSFER FCN - BYTE DEC 79" 
70 :RADIAN 

:INPUT "CONST.? ";K," #TERMS NUM.? ";E, "#TERMS 
DEN. ? "; L 

150 :IF E =0 GOTO 240 
160 FOR G =27 TO E + 26 

0 =10 +G 
. INPUT "RL, NUM.? ";A(G), "IM, NUM.? ";A(0) 

NEXT G 
240 IF L=0 GOTO 330 
250 FOR H = 47 TO L + 46 

0 =10 +H 
. INPUT "RL, DEN.? ";A(H), "IM, DEN.? ";A(0) 

NEXT H 
330 :FOR G=1 TO L 

:0 = 66 + G 
:0 = 76 + G 
:A(0) = 1 

:A(Q) = 0 
:IF E = 0 GOTO 450 

370 FOR H=1 TO E 
D= A(26 +H)- A(46 +G) 

. C= A(36 +H)- A(56 +G) 
380 M= V(DD +CC) 

N = ATN(C/D) 
IF D<0 LET N=N-,r 

410 . A(0)= MA(0) 
. A(Q)=N+A(Q) 

NEXT H 
450 :FOR R =1 TO L 

:IF R=G GOTO 501 
465 :D=A(46+R)-A(46+G) 

:C = A(56 + R) - A(56 + G) 
470 :M=./(DD+CC) 

:N = ATN(C/D) 
:IF D<0 LET N=N-a 

500 :A(66+G)=A(66+G)/M 
:A(76+G)=A(76+G)-N 

501 :NEXT R 
:NEXT G 

520 :INPUT "T(0)? ";O,"DT? ";S,"# STEPS? ";N 
:T=O+NS 

620 :U= -S 
:FOR Q=1 TO N 
:U=U+S 
:V=0 
:W=O 
:H=1 +INT((U -O)/S) 

650 : FOR G=1 TO L 
. X=A(66+G)'EXP(-UA(46+G)) 
. Y=A(76+G)-UA(56+G) 
. V=V+X'COS Y 

. W=W+X'SIN Y 

NEXT G 
710 :Z=KJ(VV+WW)SGN V 

:BEEP 1 

:PRINT "TIME =";U 
:PRINT "RESP. =";Z 

730 :NEXT Q 

ECHO SERIES' SPEECH SYNTHESIZERS 
COMPUTERS ARE SPEAKING OUT! 

Now you can add intelligible speech to your computer 
without using vast amounts of memory! The ECHO l [TM 

speech synthesizer for the Apple* is the first of a 
series of synthesizers based on the same technology 
that made the Speak & Spell** a success. 

The initial operating system allows the creation of 
your own vocabulary with phonemes (word sounds) 
while using very little RAM memory (approx. 800 bytes 
+ 20 bytes /word). Enhanced operating systems and 
vocabulary ROMs will be offered as they become 
available. 

The ECHO l [TM comes complete with speaker, instruc- 
tion manual, and a disk containing a speech editor, 
sample programs, and a sample vocabulary. Sug- 
gested list price is $225. 

See your dealer or contact: 

/SEC/ STREET ELECTRONICS 3152 E. La Palma Ave., Suite C 
CORPORATION Anaheim, CA 92806 (714) 632 -9950 

*Trademark of Apple Computer ** Trademark of Texas Instruments 
Circle 117 on Inquiry card. 



Speed up your PET programming with The BASIC 
Programmer's TooIkit;" now only $39.95. 
Don't waste valuable programming time if there's an 
easier way to go. Here it is: The BASIC Programmer's 
Toolkit, created by Palo Alto ICs, 
a division of Nestar. The Toolkit is a 
set of super programming aids de- 
signed to enhance the writing,de- 
bugging and enhancing of BASIC 
programs for your PET. 

The BASIC Program 
mer's Toolkit has two 
kilobytes of ROM firm- 
ware on a single chip. 
This extra ROM store lets you avoid 
loading tapes or giving up valuable 
RAM storage. It plugs into a socket 
inside your PET system, or is mount- 
ed on a circuit board attached on 
the side of your PET, depending on 
which model you own. 

There are three versions of BASIC, 
and three Toolkit models. If you 
see ** *COMMODORE BASIC * ** 
when you turn on your PET, it 
uses model TK -80P. If you see 
## #COMMODORE BASIC # # #, 
it uses model TK -160. If you see 
** *COMMODORE BASIC 4.0 * * *, 
it uses model TK -4.0. Other 
versions of the BASIC 
Programmer's Toolkit are 
available for PET systems 
that have been upgraded 
with additional memory. 

How Toolkit makes your programming easier: 
FIND locates and displays the BASIC program lines 
that contain a specified string, variable or keyword. 
If you were to type FIND As,100 -500, your PET's screen 

would display all lines between line numbers 
100 and 500 that contain As. 

RENUMBER renumbers the entire 
program currently in your PET. 

You can instantly change 
all line numbers and all 
references to those 
numbers. For instance, 

to start the line numbers 
with 500 instead of 100, 

just use RENUMBER 500. 

AIITO FINI! 
DELETE STEP 
RENUMBER OFF 
AF'F'END HELP 
DUr'1P TRACE 

95 
HELP is used when your program 
stops due to an error. Type HELP, 

and the line on which the error 

\ 
occurs will be shown. The erroneous 
portion of the line will be indicated 

in reverse video on the screen. 

These simple commands, and the other 
seven listed on the screen, take 
the drudgery out of program 
development work. And for a very 
low cost. The BASIC Program- 
mer's Toolkit costs as little as 
$39.95, or at most, $59.95. 

Get the BASIC Programmer's 
Toolkit and find out how quick 
and easy program development 
can be. See your local PET 
dealer or send this coupon in 

today. 

PALO L OO ALTO ICs 
A Division of Nestar Systems. Incorporated NOW- SUPPORTS 

COMMODORE 4.0 BASIC 
ON ALL MODELS, 

INCLUDING 
THE NEW 8032! 

Cr. commodore PET 
Tool s.r.. 

personal 
computer 

I want to save 
programming 
time and money. 
Send me The BASIC Programmer's Toolkit that will give 
my PET 10 new and useful commands. 
Fill in the appropriate line below: 

Qty. TK -4.0 Toolkit(s) @ $39.95 each 

Oty TK -160 Toolkit(s) @ $39.95 each 

Qty TK -80P Toolkit(s) @ $59.95 each 

Want to charge it? Call (415) 493 TOOL, or fill out the 
form below. 

Enclosed is a money order check 

(If charging): Bill VISA Bill Master Card. 

Charge Card Exp Date 

Master Card Interbank Number 

Signature 

The Toolkit is fully assembled. 
It is not a kit and requires no 

special tools to install. 

Please include the amount of the Toolkit, plus $2.50 for 
shipping and handling. Please allow 30 days for delivery. 
SATISFACTION GUARANTEED, OR SEND IT BACK 
WITHIN 10 DAYS OF RECEIPT AND PALO ALTO ICs 
WILL REFUND YOUR MONEY. 

SEND TO: 
Name 

Address 

City State Zip 

Phone 

MAIL TO: Palo Alto ICs 
A Division of Nestar Systems, Inc. 
430 Sherman Avenue 
Palo Alto, CA 94306 
(415) 493 TOOL Dealer inquiries invited. 

PET' is a trademark of Commodore Business Machines, Inc The BASIC Programmers Toolkit'" is a trademark of Palo Alto ICs, a division of Nestar Systems. Inc. 

Circle 118 on Inquiry card. BYTE January 1981 185 
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EVERYTHING FOR YOUR TRS -80 

TRS -80'" is a trademark of the Radio Shack Division of Tandy Corporation 
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MOD -II PROGRAMS 

... 
* All orders processed within 24 -Hours 
* 30-Day money back guarantee on all TRSDOS Software 
* Add $2.00 for shipping in UPS Areas 
* Add $3.00 for C.O.D. or NON -UPS Areas 
* Add $4.00 outside U.S.A., Canada & Mexico 
* We will match any bonafide advertised price 

in any of the Major Computer Magazines 
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(1) ELECTRIC PENCIL (Michael Shrayer Software)... 
Complete word processor with extensive editing and 
printer formatting features $325 (STANDARD 
TRSDOS VERSION)...$350 (DIABLO. NEC OR OUME 
TRSDOS VERSION). 

(2) GENERAL LEDGER, ACCOUNTS RECEIVABLE, 
ACCOUNTS PAYABLE, INVENTORY CONTROL, 
INVOICING AND PAYROLL (Smal I Business Systems 
Group)... an extensive business system for the serious 
user...can be used one module at a time or as a co- 
ordinated system...$225... per module...51299 for the 
complete system. 

(3) GENERAL LEDGER, ACCOUNTS RECEIVABLE, 
ACCOUNTS PAYABLE, INVENTORY CONTROL 
AND PAYROLL (Compumax) a complete user ori- 
ented business system...can be used one module at a 
time or as a coordinated system...5140 per module... 
$995 for the complete system. 

(4) MOD -II UTILITY PACKAGE (Racer Computes)... 
adds important utilities to TRSDOS...copy files 
selectively...faster and more accurate file copying... 
repair bad directories...displays sorted directory of 
all files on 1 to 4 disk drives SUPERZAP...change 
disk ID. .and more...$150. 

(5) ADVENTURE a1 -a9 (Scott Adams - Adventure 
International)...a series of games formally only 
available on the large computers...your goal is to work 
your way through a maze of obstacles in order to 
recover a secret treasure or complete a mission...the 
package includes all 9 Adventures written by Scott 
Adams... 599.95. 

(6) GSF (Race) Computers)...Generalized Subroutine 
Facility...a series of super fast machine language 
utilities that can be called from a BASIC program (no 
machine language knowledge required)_. sorts 1000 
items in under 5 seconds_.allows PEEK and POKE 
statements...move data blocks compress and un- 
compress data...works under TRSDOS...$50. 

(7) DSM (Racet Computes)...Disk Sort Merge...sorts 
and merges large multiple diskette files on a 1 to 4 
drive system_. NOT AN IN MEMORY SORT...can 
actually alphabetize (or any other type of sort) 4 disk 
drives worth of data...sorts one complete disk of 
information in 10 minutes...information is provided to 
use DSM with the RS MAILING PROGRAM...works 
under TRSDOS. .5150. 

(8) RSM (Small Systems Software)...a machine 
language monitor and disassembler... can be used to 
see and modify memory or disk sectors...contains all 
the commands found on the Model -I version plus 
some additional commands for the MOD -II...works 
under TRSDOS. _$39.95. 

(9) BLINK BASIC LINK FACILITY (Racal Computes).. 
Link from one BASIC program to another saving all 
variables chain programs without losing variables 
...$50. 

(10) BASIC CROSS REFERENCE UTILITY (Racer 
Computes)... lists all variables and strings used in a 
program (with the line numbers in which they appear) 
...lists all GOTO's and GOSUB's (with the line num- 
bers in which They appear)... searches for any specific 
variables or strings (with the line number in which 
they appear).. $50. 

(11) DEVELOPMENT PACKAGE (Racer Computes)... 
3UPERZAP (to see. print or change any byte on a 
diskette)_. Disassembler and MOD -II interface to the 

MICROSOFT EDITOR ASSEMBLER PLUS including 
uploading services and patches for Disk I/O .. assemble 
directly into memory...save all or portions of source 
to disk...dynamic debug facility (ZBUG)...enlended 
editor commands._ 5125. 

(12) HARD /SOFT DISK SYSTEM (Racet Computes).. 
The software essential to interlace any of the popular 
large hard disk drives...completely compatible with 
your existing software and files...allows up to 20 
megabytes of storage (and larger)... directory expand- 
able to handle thousands of files...5400. 

(13) CAMEO HARD DISK DRIVE CONTROLLER. 
coming soon (November 1 ?) 

(14) HARD DISK DRIVES...coming soon (Nov. 1 ?). 

(15) H 6 E COMPUTRONICS, INC. SHARE -A- 
PROGRAM DISKETTE el...works under TRSDOS...a 
collection of programs written by MOD -If owners... 
programs include data base management...a word 
processor...mail system...mortgage calculations 
checkbook register...and many others..,$8 (add $3 
postage outside of the United States. Canada and 
Mexico)...FREE if you send us a diskette containing 
a program that can be added to the SHARE- A -PRO- 
GRAM DISKETTE. 

(16) WABASH CERTIFIED DISKETTES._539.95 (per 
box of 10). 

(17) FLIP SORT DISKETTE STORAGE TRAY...Stores 
50 diskettes._comes complete with index -dividers, tilt 
plates and adjustable spacing...$44.95. 
18) MASTER PAC 100...100 essential programs... 

BUSINESS...PERSONAL FINANCE...STATISTICS... 
MATH ...GAMBLING...GAMES...includes 125 page 
manual and 2 diskettes...$99.95. 

(19) BUSINESS PAC 100...100 essential business 
ro rams...INVENT RY NTR .. P Y p O CO OL A ROLL.. 

BOOKKEEPING SYSTEM...STOCK CALCULA- 
TIONS...CHECKBOOK MAINTENANCE...AC- 
COUNTS RECEIVABLE...ACCOUNTS PAYABLE.. 
includes 125 page manual and two diskettes...5149.95. 

(20) EDITOR ASSEMBLER (Galactic Software Ltd.).. 
the first user oriented Editor Assembler for the 
MODEL II and was designed to utilize all the features 
of the MODEL Il. It includes innovative features for 
ease of coding and debugging and complete docu- 
mentation (over 120 pages)... works under TRSDOS 
...$229.00. 

(21) BASIC COMPILER (Microsoft) ... changes your 
source programs into machine langyuage...increases 
program execution by 3 -10 times...5395. 

(22) MAIL /FILE SYSTEM from Galactic Software Ltd 
stores 2.500 names per disk. No sorting time is 
required since the file is automatically sorted by first 
and last name plus Zip Code on input. Retrieve by any 
combination of 19 user codes. Supports an 11 digit 
alphanumerica Zip. Supports a message line. Comes 
complete with user -oriented documentation (100 - 
page manual). Allows for company name and individ- 
ual of a company and complete phone number (and 
extension).. works under TRSDOS...$199.00 

(23) INCOME TAX PAC...Professional income tax 
package_. most forms and schedules_.output to video 
or line printer...automatic memory storage of all 
information._ data can be loaded from diskette. 
changed and edited ..built in error checking._ 5199.95. 

(24) COMPUTER GAMES (SBSG)...Mean Checker 
Machine. Star -Trek III, Concentration. Treasure Hunt. 
Banco, Dog Star Adventure... 574.95. 
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(1) CP /M (Lifeboat Associates) an alternative 
operating system for the MOD -II that allows MOD -II 
owners to use any of the hundreds of programs 
available under CP /M._5170. 

(2) CP /M HANDBOOK...(Sybex)...a step -by -step 
guide to CP /M...takes the reader through each of the 
CP /M commands... numberous sample programs 
practical hints...reference tables._513.95. 

(3) GENERAL LEDGER, ACCOUNTS RECEIVABLE, 
ACCOUNTS PAYABLE, INVENTORY CONTROL, 
AND PAYROLL (Peachtree Sollware)_. requires CP /M 
and MICROSOFT BASIC...professional business 
systems...turn key operation...can be used as single 
modules or as a coordinated system...$500 per 
module...52500 for the complete system. 

(4) WORD -STAR...The ultimate word processor...a 
menu driven word processing system that can be used 
with any printer. All standard word processing 
commands are included...plus many unique com- 
mands only found on WORD STAR...requires CP /M 
...5495. 

(5) MAIL LIST MERGE...An add on package that 
allows the user to send form letters (created on 
WORD -STAR) to any compiled mailing list (using any 
CP /M based MAIL program such as the PEACHTREE 
MAIL PROGRAM)... requires CP /M. WORD STAR and 
andy CP /M based mail program...5150. 

(6) SELECTOR III (Micro- Ap)...complete data 
management system...user defined fields and codes 

any list defined by the user...includes 
additional modules for simplified inventory control. 
accounts receivable and accounts payable...requires 
CBASIC -2_.5295. 

(7) SELECTOR IV (Micro -Apt ..the ultimate data 
management system...all features use the SELECTOR 
III plus_. data file format conversions. full page report 
lormatler computations global search and replace 
...hard disk compatible...data /text merging...5550. 

(8) GLECTOR (Micro -Ap)_. add on package to the 
SELECTOR _general ledger that allows the user to 
define a customized chart of accounts.. $350. 

(9) CBASIC -2...a non- mtexactive BASIC used for 
many programs that run under CP /M...allows user to 
make more efficient use of disk files. eliminates the 
use of most line number references _require on Such 
programs as the SELECTOR. $120. 
(10) MICROSOFT BASIC. _an enhanced version of the 
MICROSOFT BASIC found on TRSDOS ..adds 
commands such as chaining (allows the user to LOAD 
and RUN a new program without losing the variables 
currently in memory)...long variable length file 
records, WHILE/WEND and others ..can be used with 
the BASIC COMPILER to speed up programs (3 -10 
times faster execution)._$325. 

(11) MASTER TAX (CPAids)...professional tax 
preparation program...prepares schedules, A. B. C. D. 
E. F. G. R /RP. SE, TC, ES and forms 2106. 2119. 2210, 
3468. 3903. 2441. 4625. 4726, 4797. 4972. 5695 and 
6521. Printing can be on readily available pre -printed 
continuous forms. on overlays. or on computer 
generated IRS approved forms Maintainsclint history 
files...interactive with CP /Aids General Ledger..$995. 

(12) GENERAL LEDGER II (CPAids)...designed for 
CPA's...stores complete 12 month detailed history of 
transactions...generates financial statements. 
depreciation, loan amortizations, journals. trial 
balances. statements of changes in financial position. 
and compilation letters...includes payroll system with 
automating posting to general ledgers.. prints 
payroll register. W2's and payroll checks...5450. 

(13) ELECTRIC PENCIL (Michael Shrayer Software) 
..Complete word processor with extensive editing 

and printer formatting features_. $275 (Standard 
printer version)...5300 (DIABLO, NEC or OUME 
version) 

(14) BASIC COMPILER (MicrosotII...changes your 
source programs into machine language. increases 
program execution by 3 -10 times...$395. 

(CP /M IS A REGISTERED TRADEMARK 
OF DIGITAL RESEARCH) 
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MOD -II NEWSLETTER 
S12 /year (or 12 issues) 



THE ORIGINAL MAGAZINE FOR 
OWNERS OF THE TRS -80TH* MICROCOMPUTER 

SOFTWARE 
FOR TRS -80'" 

OWNERS MII1PUTFENICEi. 
MONTHLY 

NEWSMAGAZINE 
FOR TRS -80'" 

OWNERS 

MONTHLY NEWSMAGAZINE 
Practical Support For Model I, II & III 
PRACTICAL APPLICATIONS 
BUSINESS 
GAMBLING GAMES 
EDUCATION 
PERSONAL FINANCE 
BEGINNER'S CORNER 
NEW PRODUCTS 
SOFTWARE EXCHANGE 
MARKET PLACE 
QUESTIONS AND ANSWERS 
PROGRAM PRINTOUTS 
.. " . AND MORE 

U 

PROGRAMS AND ARTICLES PUBLISHED IN OUR FIRST 12 ISSUES 
INCLUDE THE FOLLOWING: 

A COMPLETE INCOME TAX PROGRAM (LONG AND SHORT FORM) 
INVENTORY CONTROL 
STOCK MARKET ANALYSIS 
WORD PROCESSING PROGRAM (FOR DISK OR CASSETTE) 
LOWER CASE MODIFICATION FOR YOUR VIDEO MONITOR OR PRINTER 
PAYROLL tFEDERAL TAX WITHHOLDING PROGRAM) 
EXTEND 16 DIGIT ACCURACY TO TRS.80". FUNCTIONS (SUCH AS 
SQUARE ROOTS AND TRIGONOMETRIC FUNCTIONS) 
NEW DISK DRIVES FOR YOUR TRS 80'" 
PRINTER OPTIONS AVAILABLE FOR YOUR TRS 80'" 
A HORSE SELECTION SYSTEMARITHMETIC TEACHER 
COMPLETE MAILING LIST PROGRAMS (BOTH FOR DISK OR CASSETTE 
SEQUENTIAL AND RANDOM ACCESS) 
RANDOM SAMPLING*BAR GRAPH 
CHECKBOOK MAINTENANCE PROGRAM 
LEVEL II UPDATES *L.EVEL II INDEX 
CREDIT CARD INFORMATION STORAGE FILE 
BEGINNER'S GUIDE TO MACHINE LANGUAGE AND ASSEMBLY 
LANGUAGE 
LINE RENUMBERING 
AND CASSETTE TIPS. PROGRAM HINTS. LATEST PRODUCTS 

COMING SOON (GENERAL LEDGER. ACCOUNTS PAYABLE AND 
RECEIVABLE. FORTRAN 80. FINANCIAL APPLICATIONS PACKAGE. 
PROGRAMS FOR HOMEOWNERS. MERGE TWO PROGRAMS. 
STATISTICAL AND MATHEMATICAL PROGRAMS (BOTH 
ELEMENTARY AND ADVANCED) AND 

I Hs Ru'- IS A I RAI IF MARK I II I ANI )Y c IHI' 

WORD PROCESSING PROGRAM For writing letters, text, mailing lists, etc., with each new subscriptions or renewal. 
LEVEL II RAM TEST Checks random access memory to ensure that all memory locations are working properly. 

DATA MANAGEMENT SYSTEM Complete file management for your TRS -80' ". 

CLEANUP Fast action Maze Game. 

ADVENTURE Adventure #0 by Scott Adams (From Adventureland International). 

All programs are supplied on cassette (add $3 for Diskette Version - add $5 for modified Mod -Il Version). 

FREt. 

SEND FOR OUR NEW 48 PAGE SOFTWARE CATALOG (INCLUDING LISTINGS OF HUNDREDS OF TRS 80'" PROGRAMS AVAILABLE ON 
CASSETTE AND DISKETTE). $2.00 OR FREE WITH FACH SUBSCRIPTIONS OR SAMPLE ISSUE. 

EaMPUTßaNZCS i ,, .. r- .,E,.., 

50 N. PASCACK ROAD 
SPRING VALLEY, NEW YORK 10977 

ONE YEAR SUBSCRIPTION $24 

TWO YEAR SUBSCRIPTION $48 

SAMPLE OF LATEST ISSUE $ 4 

START MY SUBSCRIPTION WITH ISSUE 

151 - July 1978 #7 - January 1979 #12 - June 1979 #18 - January 1980) 

NEW SUBSCRIPTION RENEWAL 

HOUR 
24 ORDER 

LINE 

(914) 425 -1535 

CREDIT CARD NUMBER 

SIGNATURE 

NAME 

NEW TOLL -FREE 

ORDER LINE 
(OUTSIDE OF N.Y. STATE) 

(800) 431 -2818 

EXP. DATE 

ADDRESS 
ADD E6 YEAR (CANADA. MEXICO) - ADD $12 YEAR AIR MAIL - OUTSIDE OF U.S.A., CANADA & MEXICO 

Circle 119 on Inquiry card. 
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Languages Forum 

A Bug in BASIC 
W D Maurer, Dept of Electrical Engineering and 
Computer Science, The George Washington University, 
Washington DC 20052 

The purpose of this article is to describe and analyze a 
particular bug that is common to a number of BASIC sys- 
tems for microcomputers. Specifically, of fifteen micro- 
computers surveyed, four of them had this particular bug 
in their BASIC, nine of them did not, and the remaining 
two had the bug in one version of their BASIC but not in 
the other. The bug is illustrated by a simple BASIC pro- 
gram that runs properly on the systems that do not have 
the bug and encounters a run -time error on systems that 
do have it. By comparing the program inputs that cause 
erroneous behavior with those that do not, the cause of 
the bug is traced, and two possible corrections are sug- 
gested. One of these is quite elegant and results in almost 
no change in running time or space requirements. It is, of 
course, rather common for programmers to accuse either 
the hardware or the system software of being at fault 
when their programs have bugs. The analysis here may 
serve as an example of a valid isolation technique of a 
bug's source in system software. 

The program illustrating the bug is shown in listing 1. 
It accepts some numbers from the keyboard, checks for 
the presence of the number 0, and checks for duplica- 
tions. Sample inputs and outputs are shown in listing 2. 
Of the six test cases in listing 2 on page 190, only Test IV 
and Test VI cause problems; both correct and erroneous 
behavior are shown. Table 1 gives the names of the 
microcomputer systems and their respective behavior. 

There are no easy explanations for the presence of this 
bug. As should be evident from table 1 on page 194, 
many of the lowest -priced systems are free from the bug, 

Listing 1: A BASIC program that sometimes causes a NEXT 
WITHOUT FOR error. 
10 DIM T(100) 
20 PRINT "HOW MANY NUMBERS?" 
30 INPUT N 
40 PRINT "INPUT ";N;" NUMBERS'' 
50 FOR C =1 TO N 
60 INPUT T(C) 
70 NEXT C 
80 FOR C =1 TO N 
90 IF T(C) =0 THEN 130 
100 NEXT C 
110 PRINT "ZERO IS NOT PRESENT" 
120 GOTO 140 
130 PRINT "ZERO IS PRESENT" 
140 FOR R =I TON -1 
150 FOR C =R +1 TO N 
160 IF T(R) =T(C) THEN 210 
170 NEXT C 
180 NEXT R 

190 PRINT "NO DUPLICATIONS" 
200 GOTO 220 
210 PRINT "T( ";R; ")= T( ";C; ")" 
220 END 
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as are many of the highest -priced systems. A large pro- 
portion of the BASIC systems surveyed, with and with- 
out the bug, were produced by a single software supplier; 
other systems, with and without the bug, were not. We 
draw no general conclusions about the general relative 
suitability of the various systems; many of the systems 
that exhibit the bug have numerous advantages when 
compared to systems that do not have it. 

As we shall see, there are various ways to circumvent 
the bug. That is, we can rewrite the program so that it 
still does the same thing as before, without encountering 
the bug, and we can also do this in a variety of ways. 
This, however, does not change the fact that there is a 
bug. We have the incontrovertible evidence of a simple 
program that clearly ought to run, that does run on nine 
microcomputer systems, and does not run on another 
four systems. 

The bug has to do with FOR...NEXT loops in which 
there are abnormal exits. Many programmers are still 
under the erroneous impression that this is illegal -that 
you are not supposed to jump out of a FOR loop. On the 
contrary, it is illegal to jump into such a loop. Abnormal 
exits from loops are absolutely necessary in programming 
for such tasks as searching (as illustrated here), error 
exits, and, in general, the treatment of special cases. 

Let us now analyze the bug. It is clear from listing 2 
that the problem arises at statement 180. The error 
message, NEXT WITHOUT FOR ERROR IN 180, means 
that there is a NEXT statement (180 NEXT R) that does 
not have a corresponding FOR statement. But this is 
clearly false; there is a corresponding FOR statement (140 
FOR R =1 TO N -1). 

Is the problem the expression N -1 in statement 140? If 
statement 140 is changed to 140 Z = N -1 and 145 FOR 
R =1 TO Z, the bug is still there. So this is not the prob- 
lem. 

Can we ever get to statement 180 without encountering 
the bug? If we look at Test I, we see the message NO 
DUPLICATIONS. Clearly this was printed at statement 
190, and there are no jumps to 190 in the program, so the 
only way to get to 190 is through 180. Thus, in Test I, the 
computer got through statement 180 with no problems. 

How did we get to statement 1807 There are no jumps 
to 180 in the program either; so we must have gotten 
there from 170 NEXT C. Could this have caused the 
problem? Since the problem is that the system thought it 
was not in a loop when it got to statement 180, we now 
consider the possibility that the system thought it was 
coming out of an outermost loop at 170 NEXT C. 

Could the system have thought it was coming out of 
one of the earlier loops? The FOR statement correspond- 
ing to 170 NEXT C is 150 FOR C =R +1 TO N. But there 
are two earlier FOR loops that use C, one starting at 50 
and the other starting at 80. Could this be the source of 
the confusion? 

If so, it was probably the loop starting at 80 that 
caused the problem. The loop starting at 50 is completely 
self- contained, but the loop starting at 80 has an abnor- 
mal exit: 90 IF T(C) =0 THEN 130. Here is our hypothe- 
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Languages Forum 
Listing 2: Test runs of the program in listing 1. Test IV and Test VI can each return two sets of behavior, one for versions of BASIC 

that correctly execute the program and one for versions of BASIC that do not. 

]RUN 
HOW MANY NUMBERS? 
?5 
INPUT 5 NUMBERS 
76 
77 
?8 
?10 
?12 
ZERO IS NOT PRESENT 
NO DUPLICATIONS 

]RUN 
HOW MANY NUMBERS? 
?5 
INPUT 5 NUMBERS 
?4 
77 
?2 
74 
710 
ZERO IS NOT PRESENT 
T(1) =T(4) 

)RUN 
HOW MANY NUMBERS? 
15 
INPUT 5 NUMBERS 
73 
77 
?9 
?23 
?9 
ZERO IS NOT PRESENT 
T(3) = T(5) 

> RUN 
HOW MANY NUMBERS? 
15 
INPUT 5 NUMBERS 
14 
70 
77 
712 
?6 
ZERO IS PRESENT 
NO DUPLICATIONS 

Test I 

Test II 

Test III 

Test IV (correct) 

sis: when this abnormal exit was taken, the system did 
not realize that it was not in a loop any more. Then, 
when it came to 170, it thought that it was finally coming 
out of the loop that started at 80. Since this loop was an 
outermost loop, the system thought that it was no longer 
in any loops at all. Under these conditions (if they ex- 
isted), a NEXT statement, such as the one at 180, would 
truly be an error. 

This hypothesis is certainly plausible, but it has to be 
checked. Specifically, does it account for the fact that 
Tests I and III worked, while Tests IV and VI did not? In 
Tests I and III, we print ZERO IS NOT PRESENT. This 
was done at 110, and it is not too hard to see that in this 
case the abnormal exit is not taken; we never jump from 
90 to 130. In Tests IV and VI, we print ZERO IS PRE- 
SENT, and under those conditions we do jump from 90 to 
130. This behavior is consistent with our hypothesis. 

Why did Test V work? The message T(1) =T(4) is 
printed by Test V. Looking at statement 210, we can see 
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]RUN 
HOW MANY NUMBERS? 
?5 
INPUT 5 NUMBERS 
72 
?6 
78 
?2 
10 
ZERO IS PRESENT 
T(1) =T(4) 

> RUN 
HOW MANY NUMBERS? 
?5 
INPUT 5 NUMBERS 
?7 
?0 
724 
?1 
?24 
ZERO IS PRESENT 
T(3) = T(5) 

]RUN 
HOW MANY NUMBERS? 
75 
INPUT 5 NUMBERS 
?4 
70 
77 
712 
?6 
ZERO IS PRESENT 
?NEXT WITHOUT FOR ERROR IN 180 

]RUN 
HOW MANY NUMBERS? 
75 
INPUT 5 NUMBERS 
?7 
?0 
724 
71 

724 
ZERO IS PRESENT 
?NEXT WITHOUT FOR ERROR IN 180 

Test V 

Test VI (correct) 

Test IV (erroneous) 

Test VI (erroneous) 

that we must have had R =1. Looking at statement 140, 
we can see that we must have been in the first iteration of 
that loop (since R =1) and that we made an abnormal exit 
from 160 to 210. Thus 180 was never executed. Again this 
behavior is consistent with our hypothesis. 

What happens if we change C to D in the earlier loop? 
If we go back to statements 80, 90, and 100, and change C 
to D throughout these statements, the bug disappears. If 
we change C to D throughout the loop at statements 50, 
60, and 70 (and leave 80, 90, and 100 without change), 
the bug does not disappear. This tells us two things. First, 
the bug has nothing to do with the loop at 50, 60, and 70 
(again consistent with our hypothesis). Second, the bug 
definitely does have something to do with variable 
names. The confusion is between FOR C at 80 and FOR C 
at 150, and the confusion goes away if one of these is 
changed to FOR D and if other corresponding changes 
are made. 

What happens if we change the earlier loop so that 
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MINICOMPUTER SYSTEMS, Organiza- 
tion, Programming, and Applications. 
By Richard H. Eckhouse, Jr. and L. Robert 
Morris. 2nd Ed., 491 pp., illus. Updated, re- 
vised, and expanded, this is a book for every 
systems programmer, systems designer, 
computer scientist, and application specialist 
who wants to know more about microcomputer 
hardware, software, and design. 
787 /026 Pub Pr., $21.95 Club Pr., $17.75 
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By T Dollhoff 
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INFORMATION RETRIEVAL SYSTEMS: 
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784/612 Pub. Pr., $24.50 Club Pr., $18.50 
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168 /075 Pub Pr., $44.95 Club Pr., $31.50 
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788/367 Pub Pr., $27.50 Club Pr., $19.95 
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gramming and Troubleshooting. By W. 
H. Buchsbaum and R. Mauro. 335 pp., 338 
illus. Information you need to design, program, 
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is the introduction to microprocessor pro- 
gramming you've been hoping for! One careful 
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SOFTWARE DEBUGGING FOR MICRO- 
COMPUTERS. By Robert C. Bruce. 351 pp., 
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BOOK SERIES. 224 pp., 175 illus., outsized 
81/2 x 11 format Gives you comprehensive 
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Languages Forum. 

System 

Alpha Micro (interpreter) 
Alpha Micro (compiler) 
APPLE (Integer BASIC) 
APPLE (Applesoft BASIC) 
Archives (MBASIC) 
Atari 800 and 400 
Commodore PET 
Cromemco 
Heath H -11A 
Hewlett-Packard HP -85 
IMSAI VDP -80 
North Star Horizon 
Ohio Scientific Challenger 1P 
Radio Shack TRS -80 Model I (Level I BASIC) 
Radio Shack TRS -80 Model I (Level II BASIC) 
Radio Shack Model II 

Texas Instruments 99/4 
Vector Graphics (MBASIC 5) 

Bug? 

no 
no 
no 
yes 
yes 
yes 
yes 
no 
no 
no 
no 
no 
yes 
no 
yes 
no 
no 
no 

Table 1: A list of computer systems' running versions of 
BASIC that do and do not run correctly due to a bug in their 
handling of the FOR...NEXT loop. The systems listed here 
were tested on November 12 and 13, 1980. 

there is no FOR statement? This can be done by simply 
changing 80 to C =1 and then replacing 100 by two 
statements: 100 C=C + 1 and 105 IF C < =N THEN 90. If 
this is done, even though the same variable name C is still 
used in two places, the bug disappears. This is further 
evidence for our hypothesis, because now there is no con- 
fusion about which FOR statement corresponds to the 
NEXT statement where the bug appears. 

The above changes illustrate ways of working around 
the bug. If you have a FOR loop with an abnormal exit, 
you will never find the bug if that particular FOR loop 
has a uniquely named loop -index variable. That is, if it 
ends with NEXT a, then nowhere else in the program 
should there be a statement NEXT a with the same a. 

Now let us dig a little deeper. At statement 90, the exit 
goes to 130, while the loop involves only statements 80, 
90, and 100. Why can't some of our BASIC systems tell 
that the exit at 90 is an abnormal exit? Presumably 
because they have no information whatsoever as to 
where loops start and end. Why would this be the case? 
There is a plausible explanation having to do with the 
relationship between the BASIC interpreter and its 
editor. 

Many of the BASIC systems that exhibit the bug have a 
very close coupling between running and editing a BASIC 
program. The two activities, in fact, can be carried on 
alternately with very little internal data processing to ac- 
company the switch -over from running to editing or from 
editing to running. Simple editing, however, may pro- 
duce far -reaching changes in the loop structure of a pro- 
gram. Adding or deleting a single FOR or NEXT state- 
ment can cause the pairing of other FOR and NEXT state- 
ments to be changed, even though they are widely 
separated from the added or deleted statement. There- 
fore, the decision must have been made not to keep 
FOR...NEXT pairing information at run time, with the 
hope that it would never really be needed. As we can see, 
Murphy's law is applied in this case with a vengeance. 

Let us now examine the bug technically in terms of 
stacking considerations. This will also suggest methods of 
fixing the bug. 



A Micnintiiiiiiiputeri 
for everyone at 

Micro a P 
The LMicroEk d - a new generation of 

miniature computers 
A COMPLETE COMPUTER 

for $149.00 for 1K Kit 
Post and Packing FREE 

(Add 6% Tax for Shipments inside California) The unique 
and valuable 
components of the MicroAce 

The MicroAce is not just another personal 
computer. Quite apart from its exceptionally low 
price. the MicroAce has two uniquely advanced 
components: the powerful BASIC interpreter, and 
the simple teach yourself BASIC manual. 

The unique versatile BASIC interpreter offers 
remarkable programming advantages: 

Unique 'one- touch' key word entry: the 
MicroAce eliminates a great deal of 
tiresome typing. Key words (RUN, PRINT, 
LIST, etc.) have their own single -key entry. 
Unique syntax check. Only lines with correct 
syntax are accepted into programs. A cursor 
identifies errors immediately. This prevents 
entry of long and complicated programs with 
faults only discovered when you try to run 
them. 
Excellent strinqhandling capability takes up 
to 26 string variables of any length. All strings 
can undergo all relational tests (e.g. 
comparison). The MicroAce also has string 
input to request a line of text when 
necessary. Strings do not need to be 
dimensioned. 
Up to 26 single dimension arrays. 
FOR /NEXT loops nested up 26. 
Variable names of any length. 
BASIC language also handles full Boolean 
arithmetic, conditional expressions, etc. 
Exceptionally powerful edit facilities, allows 
modification of existing program lines. 
Randomise function, useful for games and 
secret codes, as well as more serious 
applications 
Timer under program control. 

PEEK and POKE enable entry of machine code RAM (expandable to 2K on board) is roughly 
instructions, USR causes jump to a user's equivalent to 4K bytes in a conventional computer 
machine language subroutine. typically storing 100 lines of BASIC. (Key words 
High - resolution graphics with 22 standard occupy only a single byte.) 
graphic symbols. The display shows 32 characters by 24 lines. 
All characters printable in reverse under And Benchmark tests show that the MicroAce is 
program control. faster than all other personal computers. 
Lines of unlimited length. No other personal computer offers this unique 

combination of high capability and low price. 
'Excellent value' indeed! 

For just $149.00 (including handling charge) you 
get everything you need to build a personal 
computer at home... PCB, with IC sockets for all 
ICs; case; leads for direct connection to a cassette 
recorder and television (black and white or color); 
everything! 

Yet the MicroAce really is a complete, powerful, 
full-facility computer, matching or surpassing other 
personal computers at several times the price. 

The MicroAce is programmed in BASIC, and you 
can use it to do quite literally anything, from playing 
chess to managing a business. 

The MicroAce is pleasantly straightforward to 
assemble, using a fine tipped soldering iron. It 
immediately proves what a good job you've done: 
connect it to your TV ... link it to the mains adaptor 
... and you're ready to go. 

Fewer chips, compact design, 
volume production -more power 
per Dollar! 

The MicroAce owes its remarkable low price to its 
remarkable design: the whole system is packed on 
to fewer, newer, more powerful and advanced LSI 
chips. A single SUPER ROM, for instance, contains 
the BASIC interpreter, the character set, operating 
system, and monitor. And the MicroAce 1K byte 

The MicroAce teach -yourself 
BASIC manual. 

If the features of the BASIC interpreter mean 
little to you -don't worry. They're all explained in the 
specially-written book free with every kit! The hook 
makes learning easy, exciting and enjoyable, and 
represents a complete course in BASIC 
programming -from first principles to complex 
programs. (Available separately - purchase price 
refunded if you buy a MicroAce later.) 
A hardware manual is also included with every kit 

The MicroAce Kit: 
$149.00 with IK COMPLETE 
$169.00 with 2K 

Demand for the MicroAce is very high: use the 
coupon to order today for the earliest possible 
delivery. All orders will he despatched in strict 
rotation. If you are unsuccessful in constructing 
your kit, we will repair it for a fee of $20.00, post and 
packing FREE. Of course, you may return your 
MicroAce as received within 14 days for a full 
refund. We want you to he satisfied beyond all 
doubt and we have no doubt that you will be. 

780 A microprocessor 
chip, widely recognised 
as the best ever made 

Expansion 
Connector TV 

modulator 

Sockets for 
TV, cassette 
recorder, 
power 
supply. 

SUPER 
ROM. 

Rugged, 
flush, 
Keyboard 

+16- sil 

mumemus iii:.. 

Your MicroAce kit 
contains... 

Printed circuit board, with 
IC sockets for all ICs. 
Complete components set, 
including all ICs-all 
manufactured by selected 
world - leading suppliers. 
New rugged keyboard, 
touch -sensitive, wipe -clean. 
Ready -moulded case. 
Leads and plugs for 
connection to domestic TV 
and cassette recorder. 
(Programs can be SAVEd 
and LOADed on to a 

portable cassette recorder.) 
Mains adaptor of 600 mA 
at 9VDC nominal 
unregulated. 
FREE course in BASIC 
programming and user 
manual. 
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JOIN THE REVOLUTION - DON'T GET LEFT 
BEHIND - ORDER YOUR MICRO ACE NOW!! I - - - MN fi fi fi fi - fi INN MIN 

Senrl Check, Money Order or quote your Credit Card No. to 
MicroAce 1348 East Edinger, Santa Ana, California, Zip Code 92705. 

tor phone 17141 547 2526 quoting your Credit Card Number. 

1 

1 

1 

1 

1 

Ouantity Description Unit Price TOTAL 

MicroAce Kit 1K $149.00 

MicroAce Kit 2K S169.00 

Manual $10.00 

1K Upgrade Kit $29.00 

Shipments inside California TOTAL add 6% TAX 

Name 

Address 

Amex. 
Diners 
Check 
Money Order 
Master Charge 
Visa 

Ca d No 

Exp. Date - 

City State Zip 

1 

_J 
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6809 
SOFTWARE 

POWER TOOLS 
OS-9TM MULTIPROGRAMMING 

OPERATING SYSTEM 

true multitasking, real time operating system for 
timesharing, software development, database, 

process control, and other general applications. 
This versatile OS runs on almost any 6809 -based computer. 

UNIX' -like file system with hierarchical directories, 
byte- addressable random -access files, and full file security. 
Versatile, easy -to -use input/output system is hardware in- 
dependent and expandable. 

Powerful "shell" command interpreter features: I/O 

redirection, multiple job stream processing, and more. In- 

cludes a complete set of utility commands. 

OS -9 Level Two uses hardware memory management 
and can address over one megabyte of memory. Also 
includes pipes and filters for inter -process data transfers. 

OS -9 Level One runs on systems without memory 
management hardware having up to 56K memory. 

OS -9 Level Two $495' Level One $ 150' 

BASIC09 TM PROGRAMMING 
LANGUAGE SYSTEM 

Extended BASIC language compiler /interpreter with 
integrated text editor and debug package. Runs 
standard BASIC programs or minimally- modified 

PASCAL programs. 

Permits multiple named program modules having local 
variables and identifiers. Modules are reentrant, position 
independent and ROMable. 

Additional control statements for structured 
programming: IF ... THEN ... ELSE, FOR ... NEXT, 

REPEAT ... UNTIL, WHILE ... DO, LOOP ... ENDLOOP, 
EXITIF ... ENDEXIT. 

Allows user -defined data types and complex data 
structures. Five built -in data types: byte, integer, 
9 digit floating- point, string and boolean. 

Runs under OS -9'" Level One or Level Two. $195' 

OTHER 0S-9" FAMILY SOFTWARE 

Microsoft BASIC Interactive Assembler 

Macro Text Editor Interactive Debugger 

Stylograph'" Screen- Oriented Word Processor 

BASIC09 is a trademark of Motorola, OS -9 is a trademark of Motorola and 
Microware° . UNIX is a trademark of Bell Laboratories. Most software is 

available on ROM, diskette and tape in versions for many popular 6809 
computers. Contact Microware° for specific availability. 

MICROWARE ® 

Microware Systems Corp., Dept. B2 
5835 Grand Avenue, Des Moines, Iowa 50304 
(515) 279 -8844 
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At the start of a FOR loop, certain information is 
stacked; upon normal exit from that loop, it is unstacked. 
Upon abnormal exit from a loop, the information is also 
supposed to be unstacked, but in most cases it does not 
matter whether the information is unstacked or not. In 
this case, however, it appears to matter. The sequence of 
events is as follows: 

At statement 50, we enter a loop, and C is stacked. 
Clearly, the loop- index -variable name must be stacked, 
along with other information that we shall ignore for the 
moment. 
* At statement 70, we make a normal loop exit, and C is 
unstacked, leaving the stack empty. 
*At statement 80, we enter another loop, and C is 
stacked again. 
At statement 90, if we make the abnormal exit from this 
loop, C is supposed to be unstacked; but let us assume for 
the moment that it is not. 
At statement 140, we enter another loop, and R is 
stacked. 

At statement 150, we enter a third loop, and C is again 
stacked. Note that we are now in two loops, although the 
system thinks that we are in three. 

At statement 170, we exit from a loop, and C is 
unstacked. But C is on the stack twice. Which version of 
C is unstacked7 It must be the one at the bottom of the 
stack, because, according to our analysis, when we get to 
statement 180, the stack is empty. Then we try to unstack 
an entry, and, since it is empty, we signal an error. 

This gives a clue to fixing the bug in an imaginative 
way. Of course, one way of fixing the bug is to simply 
keep the relevant FOR...NEXT pairing operation around 
at run time. But a simple change in the handling of NEXT 
statements would also fix the bug in this case. We must 
search the stack for the right information to unstack, and 
the trick is to search the stack downwards from the top, 
rather than upwards from the bottom. If we had done 
this, we would have unstacked the right version of C, and 
the bug would not have occurred. 

Are there any other ill effects from leaving extra infor- 
mation on the stack that should be unstacked, as is done 
by those systems that have the bug? At the end of the ex- 
ecution of the program, the stack will not be empty. 
Since this could also happen if there were a FOR state- 
ment in the program without a corresponding NEXT, this 
indication might be given (erroneously) at the end of the 
run. (The Data General D2 microcomputer system ap- 
pears to exhibit this behavior.) Another possible un- 
wanted effect is unlimited stack growth, causing stack 
overflow. If an abnormal exit causing extraneous stack 
information is inside an outer loop, then unwanted stack 
information can continue to pile up- eventually resulting 
in overflow. This situation is more serious on a 
Z80 -based system than on a 6502 -based system, since the 
stack on the 6502 is confined to hexadecimal addresses 
0100 thru 01FF, and it wraps around when it overflows. 

In conclusion, let it be carefully noted -as is necessary 
in this fast -changing field -that all the information in this 
article is as of November 12 and 13, 1980. 



MODEL II 

$ DISCOUNT $ 

TR 
COMPUTER SPECIALISTS 

MODEL III 

vtris::.krt% 

26 -4002 

64K 1 Drive 
$ 3440.00 

26.4160 1 Drive EXP . $1035.00 
26.4161 2 Drive EXP 

26-4162 3 Drive EXP 

26.4501 Gen. Ledger 
26.4502 Inventory 
26-4503 Payroll 
26.4554 Acct. Rec. 

26.4701 Fortran 
26-1157A Daisy Wheel 

26.1158 Daisy Wheel II 

1575.00 
2115.00 

180.00 
180.00 
360.00 
180.00 
270.00 

2495.00 
1799.00 

26.1155 Quick Printer II 
26.1145 RS-232 Board 
26.1140 "0" K Interface 
26-1141 "16" K Interface 
26.1142 "32" K Interface 
26.1160 Mini Disk Drive 0 
26.1161 Mini Disk - Additional 
26.1154 Lineprinter II 

26-1156 Lineprinter Ill 
26-1159 Lineprinter IV 
26.1166 Line Printer VI 
26.1563 Scripsit Disk 
261566 Visicolc 
26-1562 Profile 

.$187.00 
84.00 26.1061 

249.00 26-1062 

359.00 26.1063 

469.0C 2- Drives, 

419.00 
419.00 
699.00 

1799.00 

859.00 
1080.00 

79.00 

83.00 
72.00 

4K 1 

16K III 

32K III 

RS232......... 

COLOR 
,.,........-.....,.,.,..,,.n,.,,-,e,re.. 

$630.00 
888.00 

2225.00 

0 
wws 

M 

NOTE: Call for avallabillty of VIDEO TEX, Model III, Color, 
and other new products. 

CEriTRDrilCS 
Fast 100 CPS Centronics 
730 Printer $659.00 
Text Quality Centronics 
737 Printer $819.00 

Model II Cobol Compiler 
$360.00 

Cobol Run Time Package 
$36.00 

ALL OTHER R.S. SOFTWARE 
FURNITURE, STANDS, CABLES 

AND ACCESSORIES AT 
DISCOUNT FROM 
CATALOG PRICE. 

Novation Cat Modem . . $149.00 
CCA Data Management 
System , 72.00 
Adventure Games 
Games 1.9 each 14.00 

Pocket Computer 

0000 00000 
C7C.7C1]Cc7CDCi]fa7®1f7 00000 

26-3501 1.9K P.C. $225.00 
26.3503 Cassette I/F 45.00 
14.812 Recorder 72.00 

26.3001 4K 

26-3002 16K 

26-3010 Color Video 
26-1206 Recorder 
26-3008 Joysticks 

$360.00 
540.00 
360.00 
54.00 
22.50 

OAcorn 
Software 
Products, Inc. 

GAMES: 
Alien Invasion 59.00 
Stock Market 9 00 

Star Trek 900 
Block 'Em 900 
Ting-Tong 900 
UTILITIES: 

System Savers 14.00 

EDUCATION: 
Language Teacher 18.00 

FREE: COMPUTER CATALOG 
UPON REQUEST 

1- 800. 841.0860 Toll Free Order Entry 

MICRO IYIFINFIGENENT SYSTE11S, ANC. 
No Toxes on Out Of 

State Shipments 

Immediate Shipment 

DOWNTOWN PLAZA SHOPPING CENTER 
115 C SECOND AVE. S.W. 
CAIRO, GEORGIA 31728 

(912) 377.7120 Ga. Phone No. 
From Stock on Most Items 

-ref BO Is a rglnred 'radamar4 of rh Tandy Corp. 

R.S. 90 Day Limited Warranty 
F -48 Form Provided 

Largest Inventory 
In the S.E. U.S.A. 
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WE SUPPORT THE BUS OF THE FUTURE: 

wceinanot 
S -100 systems are ideal for high level industrial, commercial, and scientific applications. 

Modularity prevents obsolescence; conformance to the IEEE 696 /S -100 standards assures well- integrated system performance. 
Find out what a computer can really do ... specify CompuPro and the S -100 bus. 

CompuPro products are available in ankh form, assembled. or qualified under the high 
reliability Certified System Component (CSC! program (200 hour burn -in, extensive lusting. 

I extended 2 your warranty, more). Please note Ihut uokits are not intended for novices. as I 

I de- bugging may be required due to problems such ns IC infant mortality. Factory service isl 
I oveilnble for waits of n not service chore,,. 

NEW: "SYSTEM SUPPORT 1" 
S -100 MULTIFUNCTION BOARD 
$295 unkit, $395 assm, $495 CSC 

Finally - one multi- purpose board combines all the most useful system 
support functions required by your computer. Extensive use of LSI 
technology not only packs the greatest number of features in the minimum 
amount of space, but also increases reliability and cuts costs compared to 
buying numerous single- function boards. Features include: - Sockels for 4K of extended address EPROM or RAM (2716 pinoul) - Crystal controlled month /day /year /time clock - Optional high speed math processor (951 l or 9512) - Full RS -232 serial port - Three 16 bit interval timers (cascade ur use independently) - 15 levels of vectored interrupts - Conforms fully lo all IEEE 696/S -100 standards 

Ready to add some extra performance to your S -100 system? Then this is 
the board for you. System Support 1 comes with a comprehensive owner's 
manual that includes numerous software examples: add $195 to the above 
prices for the optional 9512 math processor. 

COMPUPRO S -100 MOTHERBOARDS: 
DESIGNED FOR THE FUTURE, 

AVAILABLE NOW 
Fully terminated and fully shielded. these advanced motherboards handle 

the coming generation of 5 to 10 MHz CPUs as well as present day 2 and 4 
MHz systems. Mechanically compatible with most computer enclosures. 
Unkits have edge connectors and termination resistors pre -soldered in place 
for easy assembly. 

20 slot motherboard with edge connectors - unkit $174, assm $214 
12 slot motherboard with edge connectors - unkit $129, assm $169 
6 slot motherboard with edge connectors - unkit $89, assm $129 

CPU Z: 8 BITS OF Z80* 
POWER FOR THE S -100 BUS 

Like many others, we claim full conformance to IEEE 696 /S -100 specifica- 
tions: unlike many others. we'll send you the liming specs to prove it. CPU Z 
includes all standard Z-80A* features along with power on jump. on- 
board fully maskable interrupts for interrupt- driven systems, selectable 
automatic wait state insertion, provision for adding up to 8K of on -board 
EPROM, and 16/24 bit extended addressing. Works with 6 MHz CPUs; sup- 
plied with 4 MHz CPU. $225 unkit, $295 assm, $395 CSC. 

8088/8086 MONITOR -DEBUGGER: $35 
Supplied on single sided. single density. soft -sector 8" disc. CP /M* com- 

patible. Great development tool: mnemonics used in debug conform as closely 
as possible to current CP /M* DDT mnemonics. 

COMPUPRO COMPUTER ENCLOSURE 
$289 desktop, $329 rack mount 

This enclosure does justice to the finest computer systems. Includes dual 
AC outlets and fuseholder on rear. heavy -duly line filter, quiet ventilation 
fan. and black anodized front panel (with textured vinyl painted cover for 
desktop version). Pre -drilled base accepts our high -performance S -100 
motherboards or types by Vector. California Digital. and others. Rack mount 
version includes slides for easy pull -out from rack for maintenance or board 
changing. 

PASCAL /M* FROM SORCIM: $175 
PASCAL - easy to learn. easy to apply - caul give a microcomputer with 

CP /M* more power than many minis. We supply a totally standard Wirth 
PASCALIM* 8" diskette and comprehensive manual. Specify Z-80* or 
808018085 version. 

LOWEST PRICE EVER ! ! 

16K DYNAMIC RAMS - 81$37 
Just what you would expect from the memory leader: the lowest price 

ever on 16K dynamic RAMs, backed up with a 1 year warranty. These are 
top quality, low power. high speed (200 ns) parts that expand memory in 
'l'RS -80* -1 and -II computers as well fts machines made by Apple. Exidy. 
Heath 1189, newer PE'rs, etc. Add $3 for two dip shunts plus'l'RS -80* con- 
version instructions. Hurry! 16K dynamic RAM prices may never be this low 
again, and quantities are limited. 

CPU 8085/88: 16 BIT DUAL PROCESSING 
POWER FOR THE S -100 BUS 

When we shipped the first CPU 8085/88 board back in June of 1980. we 
created a bridge between the 8 bit world of the present and the 16 bit world 
of the future. By using an 8088 CPU (for 16 bit power with a standard 8 bit 
bus) in conjunction with an B bit 8085. CPU 8085/88 is downward compatible 
with 8080 /8085 software. upward compatible with 8086/88 software (as well 
as Intel's coming P- Series), designed for professional -level high speed ap- 
plicationa, and capable of accessing 16 megabytes of memory ... while con- 
forming fully to all IEEE 696/S -100 standards (timing specs available on re- 
quest). 

Looking for a powerful 8 bit CPU board? Looking for a powerful 16 bit 
CPU board? Then look at CPU 8085/88, the best of both worlds. 

Prices: $295 unkit, $425 assm (both operate at 5 MHz): $525 CSC (with 5 
MHz 8085, 6 MHz 8088). Owner's manual available separately for $5. 

Also available: CPU 8085 (single 8 bit processor version of above) for $235 
unkit, $325 assm, $425 CSC. 

2102 MEMORY SPECIAL 
While they last. 99 cents each. 10/$9.90. Low power. 

CLOSEOUT SPECIAL: 32K fully static memory for the SBC bus 
(RAM XI), now only $699 assembled. Limited quantities. 

OTHER S -100 BUS PRODUCTS 
Active Terminator Board $34.50 kit 
Memory Manager Board $59 unkit, $85 assm, $100 CSC 
Mullen Extender Board $59 kit 
Mullen Relay /Opto -Isolator Control Board $129 kit, $179 assm 
Spectrum color graphics board $299 unkit, $399 assm, $449 CSC 
2708 EPROM Board (27085 not included). $85 unkit, $135 assm, $195 CSC 
Interfacer 1 (dual RS-232 serial ports) $199 unkit. $249 assm. $324 CSC 
Interfacer 2 (3 parallel + 1 serial port) $199 unkit, $249 assm. $324 CSC 

COMING SOON: "MPX 1 ", a front end processor /system 
multiplexer for high speed multi -task /multiuser setups. Greatly 
enhances multiuser performance by taking over system I/O 
overhead from the main CPU. Included on board: 5 MHz 8085 
microprocessor, 2K of ROM, 4K of RAM, interrupt controller, and 
much more. Finally ... multi -processing is an affordable reality. 

Also, if you've been waiting for someone to do a dual density 
disk controller board right ... your patience has been rewarded. 
The CompuPro disk controller is on its way. 

TERMS: Col not odd lax. Allow al howl 5- .4hppow, n%W. refunded. 1lnlnm amber si5,uh1 se lurrullms. VISA' 
IAhmlm,a,nt °tars 1$25 min) C111114151 55241636. 2.1 lira. 1.11,11- lm:ludu ulnml whlns% for 11th /Inliverr. prism 
nm wrlrirn.l ii, :lu,..m, w11m1I /rain,. 

FREE CATALOG: Find out more atom the CompuPro product line. and how it run turn your 
computer into a powerful informa tiun processing toll. For 1st class delivery. add 41 cents 
in stamps: foreign orders and $2 (refundable, with under). 

'LEGAL CORNER: ,nix ,4.5b 111,1011... . wed ..in.lank n..Yw.rl n 

COMPUPRO PRODUCTS ARE AVAILABLE AT FINER COMPUTER STORES WORLD -WIDE 
OR DIRECT FROM THE FACTORY. 

Om u ProTM from 1B9PTElk 
OAKLAND AIRPORT, CA 94614 
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Memory has assumed tremendous importance in today's 
computers, which is why you don't just need memory: you 
need reliable, finely- tuned, precision machines. 

We've understood the importance of memory since we 
introduced our first memory board well over 5 years ago. 
That's why CompuPro memory conforms fully to all IEEE 
696/S -100 specifications ... uses low power static 
technology to avoid dynamic timing problems ... comes in a 

choice of formats ( unkit, assembled , or qualified 
under the Certified System Component high - 
reliability program) ... and zips along to keep your 
throughput up where it should be (10 MHz 
operation with CSC and assembled boards, 5 MHz 
with unkit boards). We back these precision 
machines with a standard 1 year warranty, and 2 

year extended warranty for CSC boards. 

RAM memory machines from 
CompuPro couple experience, 

innovative engineering, and 
cost -effectiveness. 
See them in person at finer 
computer stores world -wide. 

om u ProTM 
OAKLAND AIRPORT, CA 94614 

from 

116®DGR9 
ELECTRONICS 

Prices (assembled and tested units): 8K RAM 2A, 
5189; 16K RAM 14, 5349; 16K RAM 20.16 * *, 
5399; 24K RAM 20 -24 * *, $539; 32K RAM 20.32, 
$699. Write for prices on unkits and CSC 
boards. 128K RAM 21 -128 (CSC only), $2795. 
Also available in 64K and 96K configurations. 
For 24 hour VISA' /Mastercard " orders, 
call (415) 562 -0636. 

W{Ih IEEE extended nddroseing 

Ilse with IEEE extended addressing systems or bunk wiled .tams 



BYTELINES 
News and Speculation About Personal Computing 

Conducted by Sol Libes 

Superconductivity At 
Room Temperatures 
Reported: A breakthrough 
for the next generation of 
supercomputers may have 
been made. It was previous- 
ly thought that superfast 
computers, using Josephson 
junctions, would require 
supercooling to a tempera- 
ture near absolute zero. 
Now, Fred W Vahldiek of the 
Wright- Patterson Air Force 
Base, Dayton, Ohio reports 
that he has achieved super- 
conductivity at room tem- 
peratures. Vahldiek has 
developed titanium borite 
crystals with zero resistance. 

Further research will be 
required to determine 
whether or not this could 
lead to the development of 
computers with picosecond 
machine cycles and 100% 
power efficiency. 

IBM Announces 370 - 
On -A -Chip: IBM has dis- 
closed what many already 
suspected: it has implement- 
ed the circuitry of a model 
370 processor on a single in- 
tegrated circuit. IBM has 
created a 370 model 138 pro- 
cessor that utilizes 5000 cir- 
cuits and Schottky -clamped 
bipolar TTL (transistor -tran- 
sistor logic) technology that 
can execute 2000 instruc- 
tions per second. The device 
has a cycle time of only 100 
ns and consumes 2.3 watts. 
It is part of a research pro- 
ject, and no specific plans 
for a product have been an- 
nounced. 

Fight For 16 -Bit Micro- 
processor Market: It ap- 
pears that the 16 -bit micro- 
processor market is the 
scene of a three -way battle 
between the Motorola 
68000, the Zilog Z8000, and 
the Intel 8086. Although the 
68000 is ranked first in per- 
formance and the 8086 is 

ranked last, the volume of 
sales is greater for the 8086. 
Intel has a two -year lead in 
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product availability. This 
means that there is already a 

substantial software base 
and peripheral device sup- 
port. Furthermore, Intel has 
introduced 8086 enhance- 
ments such as a 10 MHz ver- 
sion, an arithmetic co-pro- 
cessor, and a new 32 -bit mi- 
croprocessor, the iAPX -432, 
that may undercut the 68000 
and Z8000. Intel expects to 
start shipping samples of the 
iAPX -432 in two or three 
months. 

UNIX-Like Operating 
Systems increasing In 
Popularity: Several soft- 
ware suppliers are now offer- 
ing UNIX -like operating sys- 
tems that may rival CP /M. 
The first UNIX -like software 
package, called TYNIX, was 
released for LSI -11 and 
Heath H -11 systems in 1978 
by the Boston Children's 
Museum. In 1979, Yourdon 
announced OMNIX for Z80 
computers and advertised it 
as CP /M compatible and 
similar to UNIX. Yourdon 
then withdrew it because of 
software bugs, but it may be 
released again. Whitesmiths 
released its IDRIS system in 
early 1980. Also in 1980, 
ElectroLabs introduced its 
OS -1 UNIX -like system (now 
marketed by Software Labs), 
and late last year Microsoft 
and Morrow Designs an- 
nounced packages for Z8000 
and Z80 systems, respective- 
ly. 

Copyright Decision 
Overturned: In Chicago, 
the US Court of Appeals has 
overturned an earlier ruling 
that ROM- (read -only mem- 
ory) based software cannot 
be copyrighted. In the case 
of Datacash vs IS & A (as 
reported earlier in this col- 
umn), the court had ruled 
that the marketing of a chess 
game by JS & A with a pro- 
gram identical to the one 
originally developed by 

Datacash was not copyright 
infringement because under 
the 1909 copyright law the 
program could not be read 
with the naked eye. 

Ethernet Specifica- 
tions Released: Xerox, 
Digital Equipment, and Intel 
have published specifica- 
tions for the Ethernet system 
developed by Xerox. Ether- 
net provides a local net- 
working system for word and 
data processing applica- 
tions. Xerox has already 
released some Ethernet 
products. 

Ethernet is a passive sys- 
tem and does not use switch- 
ing logic or a central com- 
puter. Rather, coaxial cable 
and communications trans- 
ceivers attach each machine 
to the network; each ma- 
chine is assigned a 48 -bit ad- 
dress. Data is transferred in 
serial groups which include 
the data and the addresses 
of both the sender and the 
addressee. Each transceiver 
monitors the cable for data 
with its address. It is ex- 
pected that the IEEE (In- 
stitute of Electrical and Elec- 
tronics Engineers) will in- 
tegrate the Ethernet specifi- 
cations into the networking 
standard currently in devel- 
opment. 

Ada Language Final- 
ized And The Rush is 
On: Ada, the language that 
the DOD (Department of 
Defense) expects to even- 
tually replace all other 
languages, has been final- 
ized, according to Jean Ich- 
biah, president of Apsys, 
Washington DC. Over nine 
hundred revision proposals 
were submitted, and several 
major improvements have 
been incorporated into the 
proposed Ada language 
standard that was released 
in 1979. The most significant 
improvement is the addition 
of tasking. The Ada Refer- 

ence Manual may be obtain- 
ed from the DOD's DARPA 
office, 1400 Wilson Blvd, 
Arlington VA 22209. 

At least twenty -five com- 
panies and universities are 
reported to be in the process 
of developing compilers for 
the Ada language. A few uni- 
versities have already had 
their Ada compilers running. 
However, the first commer- 
cial release has yet to occur. 
Intel claims that its new 
32 -bit microprocessor, due 
for release shortly, will use 
Ada as its primary language. 
WD (Western Digital) is 

rumored to be working on a 

single -board Ada computer 
that is similar to its Pascal 
MicroEngine. WD has pur- 
chased a 20% interest in 
Telesoftware Inc of San 
Diego, which is developing 
an Ada compiler. (Dr Ken- 
neth Bowles of UCSD Pascal 
fame owns an additional 
40% interest in the corn - 
pany.) Reportedly, Telesoft- 
ware already has a prelimin- 
ary version of its Ada com- 
piler running. 

CPIM For 808618088 
Systems Released: Digital 
Research has released CP/ 
M -86. This operating system 
is designed for 8086- and 
8088 -based systems and pro- 
vides the same facilities and 
file format as CP /M, release 
2. CP /M-86 can also function 
as a slave node in a CP/NET 
network. As with 8080 -based 
versions of CP /M, the logic - 
and hardware -dependent 
portions of CP /M-86 are 
modularized for ease of cus- 
tomization. Digital Research 
also plans to release MP/M 
and PL /I for 8086 /8088 -based 
systems in the near future. 

IVIontgomery Ward 
And Sears Expand Per- 
sonal Computer Market- 
ing: After test marketing 
Ohio Scientific computers in 
selected stores, Montgom- 
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ery Ward has decided to ex- 
pand its personal computer 
sales into one hundred 
stores. The stores will sell 
the OSI Challenger 1P and 
4P cassette -based systems 
with accessories such as disk 
drives, video monitors, print- 
ers, security systems, and 
software. Sears is now carry- 
ing two full pages in its 
catalog promoting the Atari 
400 and 800 computers, 
games software packs, and 
peripherals. Other retail 
chains and department 
stores are expected to follow 
in their footsteps. 

System Puts Local Net- 
work On Cable TV: Sytek 
Inc, Sunnyvale, California 
has introduced a packet - 
network system to support 
up to 24,000 terminals and 
operate at up to 9600 bps 
(bits per second) over a 

cable TV system. This sys- 
tem, called "LocalNet," is 

expected to fill the gap that 
exists between such systems 
as Ethernet and ARPANET. 
Ethernet is limited to a 1 to 2 

km distance while ARPANET 
is committed to long -dis- 
tance distributed processing. 
LocalNet can cover up to 50 
km distances on a single 
coaxial cable and can be 
piggybacked onto existing 
CATV cable systems, thus 
providing a very low -cost 
networking system. 

NEC Claims Cure For 
Dual -Sided Floppy Prob- 
lems: NEC, the Japanese 
manufacturer, claims to 
have developed a floppy 
disk system which elimi- 
nates the disk and head wear 
problems associated with 
dual -sided floppy disks. NEC 
uses an "air" shock absorber 
to cushion the force of the 
heads landing on the disk, 
and the company claims 
that its new FD1160 Soft 
Touch drive provides twice 
the media and head life of 
competitive drives. 

Standard For 32 -Bit 
Bus: The IEEE has formed a 

committee to draft a back - 
plane bus standard, desig- 
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nated as P896, for 32 -bit 
microcomputers. According 
to committee chairman An- 
drew Wilson, P896 is already 
well along in development, 
and a draft may be released 
soon. The bus will support 
32 -bit microprocessors un- 
der development by Intel 
and other companies. It will 
be processor- independent 
and will support up to sixty - 

four bus masters and clock 
rates of up to 20 MHz. 

Z8000 Call Conven- 
tions Proposed: Micro- 
soft, Bellevue, Washington 
(the largest supplier of mi- 
crocomputer software) has 
proposed a standard for 
Z8000 calls that specify 
parameter -passing and regis- 
ter usage. Adoption of a 

standard would enable 
Z8000 languages, applica- 
tion programs, and operat- 
ing systems to be more easi- 
ly interfaced, and would fa- 
cilitate the building of a 

Z8000 program library simi- 
lar to the present CP /M User 
Group Library. 

Do Computers Cause 
Unemployment? Calvin C 

Gotlieb, a professor of Com- 
puter Science at the Univer- 
sity of Toronto, delivered a 

paper at the recent IFIPS (In- 
ternational Federation of In- 
formation Processing Soci- 
eties, Inc) Congress -80 which 
claimed that computers are 
causing unemployment. 
Gotlieb cited dozens of stud- 
ies to support his claim; for 
example, at one Western 
Electric facility, the number 
of employees was reduced 
by 50% (from 39,200 to 
19,000) over a six -year peri- 
od, while production doub- 
led. A Japanese TV manu- 
facturer increased produc- 
tion by 25% over a four -year 
period, while reducing the 
number of workers by 50 %. 
Gotlieb contends that com- 
puters must be used more 
wisely, and cited a West Ger- 
man study that stated: 
"(C)omputers make things 
more formal, more routine, 
more bureaucratic and inev- 
itably lead to less humane 
treatment of people." He 

also cited a law on the West 
German books that corn - 
plains: "(0)nce a decision is 

made by a computer, no one 
is permitted to challenge it." 

Amateur Robotics On 
The Rise: More and more 
hobbyists are building their 
own robots. The evidence is 

the fact that there are al- 
ready several companies 
supplying robot parts to hob- 
byists and two magazines 
catering to their interests. 
Hobbyists seeking parts and 
kits should write to: Hobby 
Robotics Company, POB 
997, Liburn GA 30247, and 
the Robot Mart, 19 W 34th 
St, New York NY 10001. 
Robot Mart also publishes 
the Hobby Robot Newslet- 
ter. 

Flat -Panel Display 
Technology improving: 
Although CRTs (cathode -ray 
tubes) still dominate the 
computer -terminal display 
field, it appears that several 
flat- screen systems will soon 
be ready to challenge that 
dominance. The new tech- 
nologies include electro- 
phoretic, electrochromic, 
LCD (liquid- crystal display) 
and LED (light- emitting 
diode) systems. LCD panels 
are already available in 
1 -and 2 -line versions. Several 
firms will soon offer multi - 
line panels. Dot -matrix dis- 
plays are also under devel- 
opment by several firms, 
and prototypes are becom- 
ing available in LED, vacu- 
um fluorescent, and elec- 
troluminescent technolo- 
gies. There is no doubt that 
flat- screen terminals will 
compete with small CRTs 
within two or three years. 

One manufacturer of flat 
screens is Optotek Ltd, of 
Ottawa, Canada, which will 
soon offer a display using 
LEDs that are 1/8000 inch in 
diameter. Each square inch 
of the display has 4000 
diodes. A 3- by 4 -inch display 
has 49,000 diodes. Control of 
the diodes is performed by 
special VLSI (very large - 
scale integration) integrated 
circuits provided for each 
square -inch block. 

Random Bits: As of 
January 1, 1981, Radio 
Shack has stopped produc- 
tion of the TRS -80 Model I 

computer, in anticipation of 
increased sales of the 
TRS -80 Model III....The IEEE 

has established a committee 
to develop a standard for 
benchmark programs for 
microprocessor users.... 
Several hundred workers at 
the Minneapolis Star and 
Tribune newspaper recently 
went on strike to. protest, 
among other things, the 
newspaper's experimental 
electronic newspaper pro- 
ject with CompuServe Inc.... 
Japan's NTT (Nippon Tele- 
graph and Telephone Public 
Corporation) will soon in- 
augurate a public facimile 
network that may be the first 
step in developing an elec- 
tronic mail system....lntel 
has released prices on its 
new 2764 64 -K -bit (16K by 8 

bits) 250ns EPROM: $163 
each in lots of one 
hundred....Seventy to eighty 
percent of all TRS-80 Model 
I I systems are running CP/M; 
this statement is based on 
the fact that Lifeboat 
Associates has already sold 
4000 copies of CP /M for the 
Model II. 

Random Rumors: Ap- 
ple Computer Company may 
be setting up its own f loppy- 
disk manufacturing opera- 
tion to make double -sided 
double -density drives for its 
new Apple Ill Computer. In- 
troduction of the drive is ex- 
pected by mid -year.... 
Sources say that Radio 
Shack is close to releasing a 

hard -disk drive for the 
TRS-80 Model I I and III com- 
puters. Further, Radio Shack 
will soon release version 1.3 
of its DOS (disk-operating 
system) to replace version 
1.2 which, reportedly, has 
many bugs. Unfortunately, 
the two versions will not be 
compatible....Altos Com- 
puters is said to have switch- 
ed from the Z8000 to the 
8086 for its new 16 -bit sys- 
tem. This decision was prob- 
ably due to the introduction 
of the CP/M -86 from Digital 



Suddenly, RCA makes talking to 
your computer a lot cheaper. 
New interactive data terminal 
with color graphics -onl $369.* ., 

igoolor"it 
vololalitigoeirvoigoix 
ifax vox itiONslisosow 

RCA's new VP -3301 is a professional quality, ASCII 
encoded, interactive data terminal, suitable for a wide 
variety of industrial, educational, business and individual 
applications requiring interactive communication 
between computer and user. Connects directly to your 
computer or to a standard modem for over the phone 
access to time sharing networks and data bases. And it's 
compatible with networks such as those provided by 
CompuServe Information Services and Source Tele- 
computing Corp. Microprocessor intelligence and LSI 
video control integrated circuits bring performance, 
features and flexibility at a low price. Power supply 
included. 

Unique color locking circuitry creates sharp, jitter 
free, true color graphics and rainbow free characters. 

Displays the entire field of characters in any of 8 
colors against any of 8 background colors (7 gray scales 
with monochrome monitors). Or to add special 
emphasis, you can display individual letters, words or 
lines in different colors or in reverse video. 

The VP -3301 offers you a choice of two software - 
selectable display formats: Either 40 characters by 24 
lines. Or 20 characters by 12 lines. 

The terminal's resident character set consists of 52 
upper and lower case alphabetics, 10 numerals, 32 
punctuation /math symbols, and 31 control characters. 

'Suggested user price. 

Circle 127 on inquiry card. 

You can also define a total of 128 of your own characters. 
Including: Greek letters and other foreign alphabets, 
graphic symbols, large graphics building blocks,playing 
card suits, unique character fonts, and "little green men." 

The keyboard section features flexible- membrane 
key switches with contact life rated at greater than five 
million operations. A finger positioning overlay and 
positive keypress action give good operator "feel ". 

An on -board sound generator and speaker provides 
aural feedback for key presses and may also be 
activated with escape sequences to provide an audio 
output. 

The sealed keyboard surface is spill proof and dust 
proof. This combined with high noise immunity CMOS 
circuitry makes the VP -3301 ideal for hostile 
environments. 

Output is industry standard asynchronous RS232C 
or 20 mA current loop with six switch selectable baud 
rates and 8 selectable data formats. 

The terminal can be connected directly to a 525 line 
color or monochrome monitor. Or to a standard TV set 
using an Rf modulator. 

For more information, contact RCA MicroComputer 
Marketing, New Holland Avenue, Lancaster, PA 17604. 

Or call our toll -free number: 800 -233 -0094. RC,' 
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BYTELINES 
Research....North Star Com- 
puters might be developing 
a single -board 8088 -based 
system that will work with a 

hard disk and support CP /M 
....Whitesmiths Ltd is ru- 
mored to be about to release 
an 8088/8086 version of its 
C compiler....A California 
firm may be readying an 
under $300 OEM (original 
equipment manufacturer) 
daisywheel printer that 
would be set for introduc- 
tion by the end of the year. 

Predictions, Predic- 
tlons...ln my December 
1979 column I made eleven 
predictions for 1980. Several 
readers asked me to grade 
myself on how well I did, so 
here goes: 

1. The first Japanese per- 
sonal computer system will 
become available in this 
country. Score a "correct." 
In fact, several have been in- 
troduced and reported on in 
this column. Look for many 
more in 1981. 
2. Competitive pressures on 
small manufacturers will in- 
crease. This will cause 
several mergers, consolida- 
tions or acquisitions. Score a 

"correct" on this one too. So 
many failures, mergers and 
acquisitions occurred that 
they are too numerous to be 
mentioned. More will be 
forthcoming in 1981. 
3. A sizable number of audio 
and office equipment re- 
tailers will enter the com- 
puter retailing business. This 
will create pressures on con- 
ventional computer stores. 
We may even see the ap- 
pearance of stores that sell 
only software, much like 
audio record stores. Score a 

"maybe." Although some 
steps have been taken in this 
direction (cg: Bell & Howell 
and several other audio/ 
visual and office equipment 
suppliers), the real first step 
has yet to be taken...possible 
developments this year or 
next. 
4. 16 -bit microcomputer 
systems will be common- 
place. Score a "maybe" on 
this one too. Although 
several 16 -bit systems were 
introduced, lack of 16 -bit 
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parts and software limited 
their adoption. We should 
see a significant increase in 
their acceptance in 1981 
with the availability of 
CP /M, MP /M, UNIX and 
other powerful operating 
systems. 
5. IBM, DEC, Data General, 

H -P and other minicomputer 
makers will introduce low - 
cost microcomputer systems. 
Score a "partial" on this one, 
as H -P (Hewlett- Packard) in- 
troduced the HP-85 and IBM 
showed its S -100 product in 
Europe but withheld it from 
the US market. These com- 
panies may jump in this year 
or next. 
6. Several personal com- 
puter manufacturers will in- 
troduce second -generation 
machines with significant in- 
creases in power. Score a 

"no." Although Apple, 
Tandy and Commodore all 
introduced new machines, 
none were significantly dif- 
ferent from their previous 
units. I look to 1981 for the 
introduction of a machine 
with significantly new per- 
formance versus price mark. 
7. The emphasis will shift 
from hardware to software. 
BASIC will continue as the 
dominant language. Score 
another "correct." This year 
should see continued im- 
provements in disk operat- 
ing systems and applications 
packages. 
8, Business application soft- 
ware for microcomputer sys- 
tems will finally come of age 
and provide the needed per- 
formance that suppliers have 
been promising but not de- 
livering during the past two 
years. Score a "correct." 
9. The first low -cost micro- 
computer -based robot kit 
will be introduced. Score an 
"incorrect." Although a 

robotic arm kit was intro- 
duced, its price was beyond 
the means of most personal 
computerists. Maybe this 
prediction will come true in 
1981. 
10. Typewriters will have 
built -in intelligence, and use 
microprocessors, built -in 
microdisks, and word pro- 
cessing features. The dumb 
typewriter will soon be a 

thing of the past. Score an 

"incorrect." Although Smith - 
Corona and Triumph -Adler 
introduced electronic type- 
writers, their intelligence is 

still on a primitive level. I 

am now projecting 1982 or 
1983 on this development. 
11. Personal computer time- 
sharing systems will pro- 
liferate. Score a definite 
"correct" on this one. 

All in all, I would rate my 
prediction ability as "fair ": 
about sixty points out of a 

possible one hundred. 
Where I guessed wrong I was 
just ahead of the industry. 

Predictions For The 
Future: Not allowing my 
previous performance to 
deter me, I will venture forth 
with some more predictions: 

1. The S -100 will become 
the de facto standard for bus 
interfacing. There are al- 
ready thirty -two manufac- 
turers of S -100 systems, and I 

expect this number to in- 
crease to over forty in 1981 
(and to include IBM). This 
trend should continue into 
the mid- 1980s, when we may 
see the development of a 

new interface bus to accom- 
modate new hardware and 
architectures. 
2. Hardware will become 
more sophisticated and less 
expensive. This is not a dif- 
ficult prediction to make, 
since Moore's law states that 
"the number of components 
per integrated circuit rough- 
ly doubles every year." 
Thus, personal computer 
systems will acquire the 
characteristics of their larg- 
er, more expensive predeces- 
sors. In other words, within 
three to five years we can ex- 
pect personal computers 
with the characteristics of 
large IBM 370s. The likeli- 
hood is that by the mid - 
1980s we will see a single 
package device containing 
processor, floating -point 
arithmetic, main memory 
and read -only memory with 
the complete operating sys- 
tem and a compiler or inter- 
preter. 
3. The man -machine inter- 
face will improve to accom- 
modate the many users who 

have little or no knowledge 
of computers. I therefore 
look for voice input/output 
to become commonplace by 
the end of the decade. Al- 
though voice input may be 
limited to short commands, 
output should be of a high 
quality with a large vocabu- 
lary. 
4. Cheap mass storage will 
finally arrive via video 
cassette and optical disk 
memories. We will be able 
to store 100,000 pages of 
printed text on a single op- 
tical (video) disk...expect to 
see the Encyclopaedia Bri- 
tannica on a single optical 
disk, with sophisticated 
cross -referencing software. 
Furthermore, expect optical 
disks that may be used with 
personal computers to pro- 
vide high -quality video im- 
ages for games, educational 
use, etc. 
5. Higher -quality displays 
using either liquid crystal or 
semiconductor technology 
will replace CRTs (cathode - 
ray tubes). 
6. Personal computers will 
include self- testing capa- 
bilities and redundant cir- 
cuits to improve reliability. 
7. Expect BASIC to continue 
as the dominant language. 
Assembler and Pascal will 
still be the most popular 
languages for systems -level 
programming, and C will in- 
crease in popularity. Natural 
programming languages and 
automatic programming still 
appear to be many years 
away. The number of menu - 
driven systems for the naive 
user will increase. 
8. Operating systems such 
as UNIX, CP /M, MP /M and 
more sophisticated systems 
will increase in popularity, 
and many manufacturers 
will design special hardware 
to support these operating 
systems. 

MAIL: I receive a large num- 
ber of letters each month as a 
result of this column. If you 
write to me and wish a re- 
sponse, please include a 

stamped, self- addressed enve- 
lope. 

Sol Libes 
POB 1 192 
Mountainside NJ 07092 



The TO ORDER CALL (2121 687 -5000 

COMPUTER FACTORY 

More than an intelligent terminal, the SuperBrain outperforms many other 
syatems coating three to five times as much. Endowed with a hefty amount of 
available software (BASIC, FORTRAN. COBOL), the SuperBrain is ready to 
lake on your toughest assignment. You name iP General Ledger, Accounts 
Receivable. Payroll. Inventory or Word Processing...the SuperBrain handles 
all of them with ease FEATURES INCLUDE: 

2 dual- density minifloppies with 350K bytes of disk storage A CP /M Disk 
Operating System with a high- powered text editor, assembler and debugger 

Model OD 

7201( Bytes disk storage 
and 64K RAM 

$3895 

SUPER BRAIN HARD DISKS 

10 Megabyte 

$4495 

16 Fixed -16 
Removable 

$9995 

NEW96K 
sol l 

80 Column 

Commodore 
CBM 

Basic 4.0 
Operating 
System 

80 column by 25 line display 
12" CRT 
New screen editor 
Split screen processing 
Super fast string handling 
15 additional basic commands 
Supports relative record processing 

Model 8032 
NEW! 

32K memory Model 8096 

$1795 
96K memory 
Call for price 

NEW 8050 DUAL DISK $1795 
1 million bytes on -line storage 
and DOS 2.0 operating system 
NEW 2031 SINGLE DISK $595 

CORVUS 
10 megabyte disk 
and mirror 

Call available 
APPLE I I PLUS for price 

Commodore Computer 
These low cost Commodore PET Business 
Computes have virtually unlimited business 
capabilities. Accounts Receivable. Inventory 
Records. Payroll. and 
other accounting 
functions. ' !3g)'Ç 

PET 16N & 32N 
COMPUTERS 

Full size keyboard -- 
B16 

or 32.000 
ytes Memory B Memo 

Level III 
Operating 
System 
Full Screen ($9951 
Editor 
Upper lower c e & 64 graphic characters 

1$1295 

PET DUAL 
FLOPPY DISK 

Stores 360,000 
Bytes on -line 
Microprocessor 
controlled 
Uses single or 

dual sided floppies 
HI -SPEED PRINTER 

150 cnaracters per 
second Up to 4 

copies 8" wide 
Microprocessor 

Controlled Prints 
All Graphics Full 

Formatting Capability 

PRINTERS= 

A complete sell -contained computer system with APPLESOFT floating point 
BASIC in ROM. full ASC I I keyboard in a light weight molded Carrying use. 

Features Include: 

CENTRONICS SALE 

YOUR CHOICE $ 
ONLY 

or 737 -3 
CENTRONICS 704 

auto -stan ROM Hi -Res graphics and 15 color video output. 
Expandable to 481. 

Supertalker $279 Micromodem $379 
Disk 595 Superterm (24 x 80) 395 

Add-on Disk 495 Speechiab 229 

Pascal Card 495 Communication Card.... 225 

Business Software 625 Modem 200 

Monitor 159 Graphics Printer 595 

Printer Card 180 Graphics Tablet 795 

FOR BEST 

Of LIVERY ENO 

SUPPORT BEE 

IT AT Till 
COMPUTER 
FACTORY 

CLOSE OUT SPECIALS 
List 9000191 

Compucolor 16K with 117 Key 
Keyboard $1945 S 972.50 

Compucolor 32K with 117 Key 
Keyboard 2245 1095 

PLUS $200 FREE COMPUCOLOR SOFTWARE 
Chatsworth Card Reader for TRS -80 
Versawriter Graphics Tablet for 

Apple II 

Axiom 801 
Protoline PET to Centronics Interface.... 
Microtronics PET /Ham Interface 

Exidy Sorcerer 8K 

750 450 

259 
495 
199 
125 

1095 

179 
195 

49 
49 

349 

180 cps Bi- Dueclional Up 1015' 
aper Width 9 x 9 Matrix 

:Aper /Lower Case sae 
Tractor Feed 
RS -232 

r_ Serial Interface 

$1795 
CENTRONICS 700 -9 
$1 295 List $1895 

60 cps Up to 15" paper width 
Tractor Feed Parallel Interface 

for Apple & TRS -80 2 channel 
vertical forms' Too of Form! 

CENTRONICS 
737 Parallel $895 

VR -300 $1795 
(25cps Letter Quality) 

EPSON MX -80 s 645 
DIP -81 395 
Paper Tiger 445 795 
Paper Tiger 460 1295 

MONITORS 
SANYO 12" GREEN $325 
BMC 12" GREEN 295 
SANYO 13" COLOR . 495 
ZENITH 13" COLOR. 395 
LEEDEX 12" B &W 159 

ANDERSON JACOBSON 
841 IRO Terminal Ideal for Serial ord ll 

businesses. 
i es $1230 small 

ASCII Code 
15 CPS Printout ' ̀' High Quality Selectric Printing 
Reliable heavy duty mechanism 
Completely Refurbished by A.J. 

Delivered FREE to nearest ervice center 

XEROX 1730 
Letter Quality 

Special 
$2495 

List $2727 55 
40 Cps 
Uses all 100 metal & plastic daisy wheels 
Automatic bidirectional printing 
Fewer moving Darts 

!",:!llmrA 

XYMEC HQ 1000 
with 10, 12. 15 Pitch & 

Proportional Spacing 

Up to 198 rcolumns $2495 
90 Day On Site Warranty 

DEALER INQUIRIES INVITED 
ON XEROX, CENTRONICS, 
SUPERBRAIN 

VISA' 

Min.Credit Card Order $75 
N Y residents add 8 ° sales tax 

Same day shipment on prepaid and 
credit card orders 

TO ORDER CALL (212) 687 -5000 MonOFrl 10 -6 Sat. 11 -5 

The COMPUTER FACTORY 485 Lexington Av York, 
Y 

10017 

17 

(46th St. Lobby) 
Foreign order desk 



CBM'" 8032 BUSINESS COMPUTER 
The new Commodore 8032 Business coomputer offers a wide 
screen display to show you up to 80- character lines of informa- 
tion. Text editing and report formatting are faster and easier 
with the new wide- screen display. The 8032 Business Com- 
puter also provides a resident Operating System with ex- 
panded functional capabilities. You can use Basic on the 8032 
Business Computers in both interactive and program modes, 

with expanded commands and functions for arithmetic, 
editing, and disk file management. The CBM 8032 Business 

01.11. Computer is ideally suited for the computing needs of the 
business marketplace. Call for additional information. 

Cr, commodore 

$1795 
*32K RAM, 14K 4.0 BASIC 
"IEEE BUS *80 x 25 CRT 

"Ideal for WordProcessing 
or other business /technical computer uses. 

$1695 
CBM' "8050 DUAL DRIVE FLOPPY DISK 
The CBM 8050 Dual Drive Floppy Disk is a much enhanced 
version of the intelligent CBM 2040 Disk Drive. The CBM 8050 
has all of the features of the CBM 2040, and provides more 
powerful software capabilities, as well as one megabyte of 
online storage capacity. The CBM 8050 supplies relative 
record files and automatic diskette initialization. It can copy 
all the files from one diskette to another without copying 
unused space. The CBM 8050 also offers improved error recov- 
ery and the ability to append to sequential files. 

airma 

MULTI -USER TIME SHARE OFFERED TO YOU BY THE 
NEECO MULTI -CLUSTER` 

At a low entry cost, up to eight CBM computers can transfer data bi- directionally to one 
CBM Dual Disk Drive. The MULTI -CLUSTER, designed with its own independent power 
supply, provides a connection from one CBM computer work selection to other CBM 
computer work stations, allowing data transfer and data access on a priority queuing basis. 
This system provides the cost effectiveness required in a multi -using environment by 
establishing the dual disk drive as a central mass storage unit. This provides a high degree 
of disk accessibility. 
The standard configuration of this system allows 3 CBM* microcomputers (maximum of 8) 
connected through the MULTI -CLUSTER to the IEEE port of the 2040 Disk Drive. More 
CBM's can be added to the system according to the user's need. 

ameno. 

MULTI -CLUSTER 
Standard Components 

One Multi - Cluster 
Controller MC800A 

Three Channel Modules ... CM -100 

95. 
Additional Component Prices 
Each extra CM -100 $250 
Hardware Output 

Module (IEEE) $350 
Software Output 

Module (User Port) $100 
Multi- Cluster is a product of BMB Compuscience. 

NEECO 

ANNOUNCES DATASOURCE 1 
"A full featured Database Manager for the Commodore 8032" 
Never before has a true Database been available for Commodore Computers. DATASOURCE 1 contains database 
capabilities you would not expect on a microcomputer system. Capabilities like selective search by any sub -field or field 
within a record, mathematic manipulation, up to 120 fields per screen display, and much much more! DATASOURCE l's 
major feature is total usability! DATASOURCE was designed for use by you! 

MAJOR FEATURES INCLUDE: 
SCREEN ORIENTED SELECTIVE OR SEQUENTIAL 

SEARCHES UP TO 120 SORTABLE DISPLAY FIELDS UP TO 2 
DISPLAY SCREENS OF DATA PER RECORD HUNT FUNCTION 
(find characters in any record) POWERFUL MATHEMATICAL 
MANIPULATION SUPPORT PROGRAMS INCLUDE: FILE OR EDIT 
SCREEN RECORD. POWERFUL SORT /MERGE. DIRECTORY 

EXTENDED MANAGER. REPORT 
COMPATIBILITY WIITH WORDPRO 4' FILES, AND MUCH. MUCH y1,G 
MORE! EMINENTLY USABLE BY NOVICE USERS. 4i1 

Ltd 
lk 

Circle 128 on inquiry card. 

MAJOR USES INCLUDE: 
MAILING LIST 

MANAGEMENT QUERY /CALL 
INFORMATION A/R AGING 
MANAGEMENT CASH FLOW 
FORECASTS FILE MANAGEMENT ANY 
PROJECT /PROBLEM THAT REQUIRES 
INVENTORY DATA OR FILE 
MANIPULATION! 

$495 
Requlree DOS 2.0 or DOS 2.5 

AVAILABLE TO DEALERS FROM MICROAMERICA 
DEALER TOLL FREE: 1- 800 -343 -4411 

WordPro 4 le a registered trademark of Professional Software Inc. 

NEECO 
679 HIGHLAND AVE. 

NEEDHAM, MA 02194 

NEW ENGLAND ELECTRONICS CO., INC. 

"NEW ENGLAND's Largest 
Computer Showroom" 

(617) 449 -1760 
MASTERCHARGE OR VISA ACCEPTED 

TELEX NUMBER 951021, NEECO 
MON -FRI, 9:00 -5:30, E.S.T. 



NEECO 
PROUDLY 
INTRODUCES 

(AL.m) 

[COMPUTER 
SI 

ALTOS ACS 8000 -5 ALTOS OFFERS OUR USERS 
Dual 8" floppy disks TOTAL SYSTEM CAPABILITIES 
Megabyte storage AND FLEXIBILITY.. . 
64K RAM Z80 based CP /M Multi -User 
Totally expandable Hard Disk Seven languages to Hard Disk (29MB) MP /M NEECO system support and Multi -User 

Full Word Processing 

$5990 
"ALTOS Computers offer you System 

Flexibility and Reliability" 
CONTACT NEECO FOR ADDITIONAL INFORMATION ON 

HOW ALTOS CAN BECOME YOUR COMPUTER SOLUTION. 
Altos computers range in price from less than $3000 to over $14,000. Altos Computer Systems' capabilities 

range from single disk -single user to 29 Megabytes -Multi -User. 

ALTOS computers are distributed to Dealers /OEMs in the N.E. Region by MICROAMERICA 

SUPERBRAIN Trial Tested Osborne Business Packages on the Superbrain 
Accounts Receivable 5250.00 

SOFTWARE General Ledger 5250.00 
Accounts Payable 5250.00 

(Business Packages written in MicrosoftBASIC) Payroll Package 5250.00 

UP 
32K RAM $2795 
64K RAM $2995 
FORTRAN $ 450 

"The Superbrain is ideal for use as an intelligent 
terminal or stand alone microcomputer system for 
OEM's, commercial customers, and other 
sophisticated computer users." 

SPECIAL OFFER! 
Purchase a 64K Superbrain 
at $2995 and will include 
MBASIC5 for only $250! 

(regularly $350) 

as. ' 

Complete 4 Module 
Package 5795 
MicrosoftBASIC 

5325 
SPECIAL OFFER! - Purchase 
a Centronics 704 -9 (RS232, 
180 CPS, retail $2380) printer 
and a 64K Superbrain together 
for only $4595 - cash price only. 

Two 5.25" Shugart Minifloppies with over 
300 K (CP /M Version 2.2 or later) Disk Storage. 
Integrated in a single compact housing. 

CP /M'operating System with MBASIC5 and 
other interpreters /compilers available. 

32K or 64K RAM models available. 

2 I/O Ports - one fully enabled RS232 
port for communications. Other port for 
RS232 serial printer output. 
Too many software packages are now 
available to list them here. 

OEM /DEALER INQUIRIES 
All pricing and specifications are subject to change. 
CP /M is a ref istered trademark of Digital Research 

$2995 
SUPEBMIN' 
The Honor Graduate 

NEECO 
679 Highland Ave 
Needham, M 
02194 

Mon -Fri 9:30 -5:30 
MasterCharge & 

679 Highland Ave. Visa Accepted 
Needham, MA (617) 449 -1760 
02194 Telex: 951021 

MICROAMERICA DISTRIBUTING 
"Nationwide distributors of Computer Equipment" 
21 Putnam Street 
Needham, MA 
02194 (617) 449 -4310 
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Product Review 

The Newest Sargon 2.5 
John Martellaro 

2929 Los Amigos Ct Apt B 

Las Cruces NM 88001 

Time travel is common now. You've decided to spend 
the afternoon in Vienna on a sunny spring day in 1770. 
There is talk that at the Royal Palace the Baron Wolfgang 
von Kempelen, counselor to the Royal Chamber, will be 
giving a demonstration of his amazing Automaton Chess 
Player. You wander over towards the Palace. 

The murmur of the crowd grows as the Baron rolls a 
large wooden cabinet into the courtyard, the result of a 
solemn promise he made to the Queen 6 months ago to 
build a chess -playing machine. The Baron smiles gra- 
ciously and invites anyone to come forward from the 
crowd to play the Automaton. 

Meanwhile, the noblemen are about ready to accuse 
the Baron of a hoax. A machine that thinks? Rubbish. 
Sacrilege. And the spectators are no more convinced. 
Catcalls from the crowd dare the Baron to open the 
cabinet -obviously big enough to hold a small man - 
whereupon von Kempelen opens all the doors only to 
reveal a complex system of pulleys, gears, and levers, 
nothing else. 

About this time, you decide to come forth from the 
crowd to play this wondrous machine. Unknown to 
everyone, you have Sargon 6, no bigger than a match- 
book, hidden in your palm. With its aid, you win, but the 
Automaton plays a superb game. Afterwards, a crowd 
gathers around you, and the Baron congratulates you on 
your game. Everyone agrees that the machine played a 
creditable game of chess, clearly outplayed by a genius. 
A priest overhearing this remarks that this is proof of the 
superiority of the human mind. You shrug, put Sargon 6 
in your pocket, and wander off into the crowd. 

The Baron will go on to amaze the bewildered crowds 
in Europe and America for many years, and the machine 
will defeat many chess players. It will take 70 years for 
the hidden compartment and the hoax to be revealed. But 
the dream of a chess -playing machine is planted firmly in 
the minds of men. A dream which would take another 
200 years to come true. 

Introduction 
Sargon 6 isn't available yet, but Sargon 2.5 is. It is a 

game module and holder slightly larger than a hardback 
book, but the real guts are no larger than a pocket 
calculator. This is the MGS (Modular Game System) 
from Chafitz; as of this writing, it is the strongest chess - 
playing microcomputer you can buy. 

You may already be familiar with the Sargon 1 and 
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Sargon 2.0 computer programs written by Dan and 
Kathe Spracklen. These are available on cassette or flop- 
py disk (from Hayden Books) for the Apple II and 
TRS -80 computers. But now Chafitz is marketing Sargon 
2.5 as a plug -in ROM (read -only memory) module that 
fits into the MGS. Presumably, when Sargon 3 and other 
versions are available, you can remove the old ROM and 
plug in the new one. Not only does this protect the firm- 
ware, but allows new games (such as checkers and 
backgammon) to be run on the same system. 

The technical specifications of the MGS- Sargon 2.5 
combination are many and impressive. The system is 
rather complete: a benefit of Chafitz's previous ex- 
perience with its chess machine, Boris. A touchpad 
keyboard allows the user to: 

force selection of best move 
use the machine in its hint mode 
set playing level (from 0 to 6) 
set up a given position 
show elapsed time (either player, cumulative, or time 

per move) 
withdraw a move or moves (up to three moves) 

At a Glance 
Name 
Chafitz Modular Game 
System with Sargon 2.5 

Manufacturer 
Chafitz Inc, 856 Rockville 
Pike, Rockville MD 
20852, (301) 340 -0200 

Price 
$375 

Processor 
6502, 8 -bit 

System -clock frequency 
2 MHz 

Memory 
2 K bytes of program- 

mable memory (for inter- 
nal use only) 

Additional features 
Includes AC adapter, 
keyboard, chessboard, 
magnetized chess pieces; 
Sargon 2.5 is a re- 
movable module that can 
be replaced by other 
game modules (not yet 
released) 

Software 
Sargon 2.5 program, held 
in 8 K bytes of ROM 

Options 
Rechargeable battery 
option 



 

A McGRAW.HILL PUBLICATION Il O 

GUIDE TO PERSONAL COMPUTING 

TED 
hat It Will Cost 

EQUIPMENT RE IEWS 
TRS -130, Apple, Sorc r and PET 
Best -Selling Author 
1ERRY POURNELL 
"Writing With A Microco pater' 
THE BINARY WOR 

Also... 
A PERSONAL 
COMPUTER DIRECTOR', 
COMPUTER CLUBS: WHO NEEDS THEM? 

1.,. eh,- ,.. w .... , ,,,. . 

When will the Personal Computer . 

Explosion touch YOU? 
Are you prepared for the 'explosive 
transformation? Right in your own 
home? Electronic mail. Personalized 
investment analysis. Foreign language 
tutorial. Home energy management. 
Robots. Computer music. Secretarial 
service. Diet and menu planning. And 
more, more, more. 
onComputing;" the new McGraw -Hill 
quarterly, prepares you for the 
enormous changes coming during the 

onCom utio. Inc 1980 

symtimitiat 

1980's (Some are already here). 
onComputingru explains in nontechnical 
language what personal computers are, 
how they work, and how you can use 

them at home, for fun and profit. 

Don't let the personal computer 
explosion catch you off guard. Know 

what's happening and help make it 
happen! Prepare now for the exciting 

future with a subscription to 
onComputing' ! 

Call Toll-Free Start your 
800 -258 -5485 subscription today 
r 

oncompnttnan Subscription Dept. P.O. Box 307, Martinsville, NJ 08836 

DOMESTIC subscription rate: 
U.S. 1 yr. (4 issues) @ 58.50 Canada & Mexico, I yr. (4 issues) a $ 10.00 

FOREIGN (to expedite service, please remit in U.S. funds drawn on a U.S. bank.) 
Europe (and all other countries, except above), 1 yr. tíß $12.00 - surface delivery. 

Bill Visa Bill Master Charge Bill me (North America only) 

Card Number Expiration 

Signature Name (please print) 

Street/Apartment Number 

City 

L 
State/Province/Country Code 

1 

71311 
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APPLE II TRS8O 
QUALITY T 

DISK SOFTWARE GC VISA 

HOME FINANCE PAK I: Entire Series $49.95 (e(Y 
CHECK REGISTER ANO BUDGET: This comprehensive CHECKING ACCOUNT MANAGEMENT SYS- 

TEM not only keeps complete records. h also gives you the analysis and control tools you need to actively 

manage your eaount. The system provides routines for BUDGETING INCOME AND EXPENSE, AUTO- 

MATIC CHECK SEARCH, and BANK STATEMENT RECONCILING. CRT or punter reports are produced 

lot ACTUAL EXPENSE vs BUDGET, CHECK SEARCH DISPLAY, RECONCILIATION REPORT and 

CHECK REGISTER DISPLAY by month. Check entry is prompted by useedelined menus of standard 

purposes and recipient codes, speeding data entry and reducing disk storage and retrieval time. Six fields of 

data tae stored for euch check. amount, check no.. (late, purpose, recipient and TAX DEDUCTIBLE RE- 

MINDER. CHECK SEARCH routines allow searching on any of these data fields. Routines are also proud 

ed for CHECK SORT by date and check no., DATA EDITING and Repots Formats. Up to 100 checks /coo. 

storage 539.95 

SAVINGS Account management system for up to 20 separate Savings accounts. Orgamaes, Ides and 

displays deposits, withdrawals and interest earned far each account. Complete records shown via CRT or 

printer $14.95 

CREDIT CARD: Get control of your credit cards with this program. Organizes, stores and displays 

purchases, payments and service charges for up to 20 separate cards. Use for credit cards or bank loans. 

CRT or printer reports 514.95 

UNIVERSAL COMPUTING MACHINE: $49.95 ®(1) 
A user programmable computing system structured around a 50 row x 50 column table. User defines row 

end colunm names and equations forming a unique computing machine. Table elements can he multiplied, 
divided, subtracted or added to any other element. User can define repeated functions common to a row or 

column greatly simplifying table setup. Hundreds of unique computing machines can be defined, used, stored 
and recalled, with or without old data, for later use. Excellent for sales forecasts, engineering design analysts, 

budgets, inventory lists, income statements, production planning, protect cost estimatesin short for any 
planning, analysis or reporting problem that can be solved with a table. Unique outer commands allow you 
to moue to any element, change its value and immediately see the effect on other table values. Enure table 
can be printed by machine pages fuserdefined 3.5 columns) on a 40 column printer. 

COLOR CALENDAR: $29.95 ® 
HI -R ES color graphics display of your personal calendar. Automatic multiple entry of repetitive events. Or 

rview at a glance important dates, appointments anmversarles, birthdays, action dates, etc. over a 1 year pee 

od. Graphic calendar marks dates. Printer and screen display a summary report by month of your full text 
describing each day's action item or event. Ideal for anyone with a busy calendar 

BUSINESS SOFTWARE: Entire Series $159.95 ® 
MICROACCO UNTANT. The ideal accounting system fur the small business. Based on classic T accounts 
and double entry bookkeeping, this efficient program records and produces reports on account balances, 
general ledger journals. revenue and expenses. Screen or 40 column printer re ports. Handles up to 1000 

Isumal entries per month up to 300 accounts. Includes a short primer in Financial Accounting .. 519.95 

UNIVERSAL BUSINESS MACHINE: This program Is designed to SIMPLIFY and SAVE TIME loi the 
serious businessman who must periodically Analyze, Plan and Estimate. The program was creased using our 

Unwersal Computing Machine and it is programmed to provide the following planning and forecasting tools. 

CASH FLOW ANALYSIS PROFORMA BALANCE SHEET SOURCE ANO USE OF FUNDS 
PROFORMA PROFIT 8 LOSS SALES FORECASTER JOB COST ESTIMATOR 

Price, including a copy of the Universal Computing Machine .. 
BUSINESS CHECK REGISTER AND BUDGET: Our Check Register end Budget programs expanded to 
include up to 50 budgetable Items and up to 400 checks per month. Includes bank statement reconciling 
and automatic check search I4BK) 549.95 

ELECTRONICS SERIES: Entire Series $259.95 ®T 
LOGIC SIMULATOR: SAVE TIME AND MONEY. Simulate your digital logic circuits before you build 

them. CMOS, TTL, or wherever. If it's digital logic, this program can handle it The program is an Inter 
active, menu driven. full- fledged logic simulator capable of simulating the bil1me by bit-cone response of a 

logic network to userspeolted input patterns. It will handle up to 1000 gates, including SANDS. NORS, IN 

yearns, FLIP -FLOPS. SHIFT REGISTERS, COUNTERS and user'defined MACROS. Up to 40 uses defined, 
random, or binary input patterns. Simulation results displayed on CRT or printer. Accepts network des 

encrions from keyboard on from LOGIC DESIGNER for simulation 5159.95 

LOGIC DESIGNER. Interactive HIRES Graphics program for designing digital logic systems. A menu 
doyen series of keyboard commands allows you to draw dneclly on the screen up to 15 different gate types, 
including 10 gate shape patterns supplied with the program and 5 reserved lar user specification. Standard 
patterns supplied are NAND, NOR, INVERTER, EX-OR, T.F LOP. JKF LOP, DFLOP, RS -FLOP. 4 Bit 
COUNTER and N'BIT SHIFT REGISTER. User mtercannects gates lust as you would normally draw using 
line graphics commands. Network descriptions for LOGIC SIMULATOR generated simultaneously with the 
CRT diagram being drawn $159.95 
MANUAL AND DEMO DISK: Instruction manual and demo disk illustrating capabilities of both pro. 
grams S29.95 

MATHEMATICS SERIES: Entire Series $49.95 ® 
CI STATISTICAL ANAL PSIS I. This menu driven program performs SIMPLE LINEAR REGRESSION auto 

sus, determines the mean, sandard deviation and plots the frequency distrihutiun of useesupplied data sets. 
Printer, Disk, I/O and edit routines Included 132K min.) SI9 95 

NUMERICAL ANALYSIS HI -RES 2.Dimensionel plot of any function. Automatic scaling. At your option, 
the program will plot the function, plot the INTEGRAL, plot the DERIVATIVE, determine the ROOTS, 
find the MAXIMA and MINIMA and list the INTEGRAL VALUE 519.95 
MATRIX A general purpose, menu driven program for determining the INVERSE and DETERMINANT al 
any matrix, as well as the SOLUTION to any sei of SIMULTANEOUS LINEAR EOUATIONS. Disk 110 for 
data save. Specify 55 eon. set 14BK) or 35 con. (32K) 519.95 
ID SURFACE PLOTTER. Explore the ELEGANCE and BEAUTY of MATHEMATICS by creating HI RES 

PLOTS of 3- dimensional surfaces from any lvanable equal ion. Disk save and recall routines for plots Menu 
driven to vary surface parameters Hidden line or transparent plotting 519.95 

ACTION ADVENTURE GAMES: Entire Series $29.95 ® 
DUD BARON. Can you molly the RED BARON' This fast action game simulates a machine gun DOG 

FIGHT between your WORLD WAR I BI.PLA NE and the herons. Vol] can LOOP, DIVE. BANK or CLIMB 
in any one of 8 duecuons and so can the BARON. In HI RES graphics 514.95 

D BATTLE OF MIDWAY. you are in command of the U.S.S. HORNETS' DIVEBOMBER squadron. Your 
targets are the /Wraith carriers Akagi, Soryu and Saga. You must fly you; way through ZEROS and AA 
FIRE to make your DIVE.BOMB run. In HIRES graphics 514.95 

SUB ATTACK. Its April, 1943. The enemy convoy n headed for the CORAL SEA. your sal, the 
MORAY, has lust sighted the CARRIERS and BATTLESHIPS. Easy p¢kings. Bun watch out for the OE 
STRO y ERS they're fast and deadly. In HIRES graphics 514.95 

FREE CATALOG All programs are supplied on disk and run on Apple II w /Desk 8 Applesolt ROM Card 8 
TRSRO Level II and require 32K RAM unless otherwise noted. Decanted instructions Included. Orders ship 
pad within 5 days. Card users include card n Imber Add S1 50 postage and handling with each Order 
California resuden is add 6'6% sales tax. Foreign orders add 55.00 posrage and handling. 

Make checks payable to: 

SPECTRUM SOFTWARE 
P.O, Box 2084 142 Carlow, Sunnyvale, CA 94087 
For phone orders - 408 -738 -4387 
DEALER INQUIRIES INVITED 
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Sicilian Defense 

White 

Martellaro 

1. e2-e4 
2. Ng1-f3 
3. Bf1-b5 ch 
4. Bb5-c4 
5. Nb1-c3 
6. d2-d4 
7. Nf3xd4 
8. Bc1-e3 
9. Nd4-b5 

10. Ra1-b1 

Black 

Sargon 2.5 (level 4) 

c7 -c5 
d7 -d6 
Bc8 -d7 
Nb8 -c6 
Ng8 -f6 
c5xd4 
Qd8 -b6 
Qb6xb2 ?? 
Ra8 -c8 

and Black loses his Queen 

Table 1: Beginning of a chess game between the author and 
Sargon 2.5. 

The system is very nicely packaged. The quality of the 
plastic case and the display is outstanding. In the instruc- 
tion manual there is a brief rule description of chess and 
information on the USCF (United States Chess Federa- 
tion). This is an important and welcome addition. 
Overall, the instructions are clear and easy to under- 
stand. For once, we have complete documentation. 

A conversation with Kathe Spracklen revealed that the 
decision algorithms of Sargon 2.5 are exactly the same as 
those of Sargon 2.0. The only modification is that the 
host 6502 microprocessor runs at 2.0 MHz as opposed to 
the Apple's effective 1.0 MHz, and Sargon 2.5 thinks on 
its opponent's time. The result of this is that Sargon 2.5 is 
often ready with a move as soon as the opponent enters 
his move. The program uses 8 K bytes of ROM and 2 K 
bytes of programmable memory. 

Playing Strength 
When chess programs were first written for microcom- 

puters (Microchess 1.0 on the KIM and Sol), we all 
laughed and proceeded to demolish them. While we had 
respect for the programs on big computers, microcom- 
puter chess programs had a poor reputation. Times have 
changed, and now the average player can no longer bully 
microcomputer -based chess programs. That is not to say 
that Sargon can't be beaten by a good player. (Some 
results are given here; see tables 1 and 2.) But now a 
player must use care and caution, and a single slip can 
mean disaster. 

Sargon 2.5 in experimental form obtained a USCF 
rating of 1641 in a rated human tournament (the 1979 
Paul Masson Championship). This is not bad at all for a 
machine that plays under tournament time controls and 
can be held in the palm of your hand. Reportedly, the 
Spracklens are working on major improvements that will 
boost its rating (Sargon 3) to 1800 in tournament time. 
Sargon 2.5 is probably the last microcomputer program 
that we amateur players will be able to consistently beat. 

Playing Results 
In a match of five games between Sargon 2.5 and 

Sargon 2.0 (which runs on my Apple II), the programs 
split -two wins, two losses each, and a declared draw. 
Sargon 2.5 started out slowly indeed. I didn't mind too 
much when I (rated about 1700) and a friend (rated 1850) 



When it comes to 6800 
Software Source Books; 
Hemenway delivers what 
the others leave out. 
...including complete source listings, 
complete descriptions of all algorithms used, 
and complete manuals of the products. 
SP/68 OPERATING SYSTEM 
One of the most powerful operating systems 
available for the 6800 family of microproces- 
sors, this disc -based system features great 
flexibility. The user can add commands for 
special purposes. A single transient Periph- 
eral Interchange Program (PIP) transfers data 
between devices. The system is relocatable 
anywhere in memory and fits in less than 8K. 
Other features include device- independent 
I/O and dynamic file allocation. 

U.S. $34.95 
International $52.45 

XA6809 MACRO LINKING 
CROSS- ASSEMBLER 
This new two -pass program generates relo- 
catable and linkable code (requires LINK68). 
Resident on any 6800 system, XA6809 lets 
you produce code for a 6809 right now. This 
assembler has full macro facilities and features 
a COMMON section for the production of 
ROMable code, conditional assembly and 

fast execution. 
U.S. $24.95 

International $37.95 

If your machine 
would like to read 
these programs, 
object code versions 
are available in these 
disk formats: Per - 
corn, ICOM, SSB, 
SWTPC, TANO and 
others. 

WRITE FOR PRICES 

r 

STRUCTURED BASIC LANGUAGE 
STRUBAL +T' COMPILER 
The compiler features variable precision 
from 4 to 14 digits for business or scientific 
uses and Structured Programming forms. It 
produces Relocatable and linkable code. You 
can create data structures with mixed data 
types, COMMON and DUMMY sections. 
STRUBAL +'" includes a complete scientific 
package, allows for string -handling and is 

extensible. 
U.S. $49.95 

International $74.95 

TRACER: A 6800 DEBUGGING 
PROGRAM 
Ideal for the programmer looking for good 
debugging software. TRACER features single 

step execution using dynamic break points, 
register examination and modification, and 

memory examination and modification. 
Includes detailed TRACER program notes 
and a reprint of "Jack and the Machine 
Debug" (from the December 1977 issue of 
BYTE magazine). U.S. $5.95 

International $8.95 

LINK68 LINKING LOADER 
This is a one -pass linking loader which allows 
separately translated relocatable object 
modules to be loaded and linked together to 
form a single executable load module, and to 
relocate modules in memory. It produces a 

load map and a load module in Motorola 
MIKBUG loader format. This book provides 
everything necessary for learning about this 
system and the nature of linking loader design 
in general. 

U.S. $7.95 
International $11.95 

RA6800ML RELOCATABLE MACRO 
ASSEMBLER 
This two -pass assembler produces a program 
listing, a sorted symbol table listing, and relo- 
catable object code. Object code is loaded 
and linked with other assembled modules 
using LINK68. This book fully describes the 
6800 assembly language and all major rou- 
tines used, and includes flow charts, details on 
interfacing the assembler. Cross referenced, 
showing all calling and called -by routines, 
pointers, flags and temporary variables. 

U.S. $24.95 
International $37.95 Please rush the following books: 

copies of SP /68 OPERATING SYSTEM 
copies of XA6809 CROSS ASSEMBLER 
copies of LINK68 LINKING LOADER 
copies of RA6800ML MACRO ASSEMBLER 
copies of STRUBAL +' COMPILER 
copies of TRACER DEBUGGING PROGRAM 

For North America, add $.75 per book postage or $1.50 per book for 
First Class. All other destinations, add $2.00 per book postage and 
handling or $3.50 per book for Priority Mail. 

Name Title 

Company Street 

City State ZIP 

Check or M.O. enclosed VISA MasterCharge 
Card No Expires 

First Class /Priority Book rate 

HEMENWAY ASSOCIATES. INC. 
101 Tremont St. 
Boston, MA 02108 

L (617) 426 -1931 
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Grunfeld -Indian Defense 

White Black 
Sargon 2.5 (level 4) Sargon 2.0 (level 3) 

1. d2 -d4 Ng8 -f6 
2. c2 -c4 g7 -g6 
3. Nb1 -c3 d7 -d5 
4. c4xd5 Nf6xd5 
5. No3xd5 Qd8xd5 
6. Ng1 -f3 Bf8 -g7 
7. Bc1 -f4 .. . 

This gets the Bishop developed in preparation for 8. e2 -e3. 

Nb8 -c6 
8. e2 -e3 Qd5 -a5 ch 
9. Qd1 -d2 Nc6-b4 ! 

Not a bad move for a $30 program. But it will be fruitless. 

10. Ra1 -cl Bc8 -f5 
11. Rc1 -c5 Qa5 -b6 
12. Bf4xc7 Nb4 -c2 ch 

Sargon 2.0 has been wanting to do this badly. Now, however, it is 
in vain. 

13. Rc5xc2 Qb6 -e6 
14. Bf1 -b5 ch Ke8 -f8 
15. Bb5 -c4 0e6-e4 
16. Rc2 -c3 Bf5 -g4 
17. Qd2 -d1 

Sargon 2.5 is finding all the right defensive moves and is a pawn 
and Knight to the good. 

17 Bg4xf3 

18. g2xf3 Qe4 -f5 
19.0 -0 .... 

Taunting Sargon 2.0 to do any harm... 

19 
20. Bc4-b3 
21. Bc7-g3 
22. Rc3-c5 
23. Bb3-d5 
24. Qd1-c2 

b7-b5 
Qf5-g5 ch 
Qg5-f 6 
a7-a6 
Ra8-d8 

Threatening, of course, 25. Rc5 -c8. 

24 
25. Qc2xf5 
26. Bd5-b7 
27. Bb7xa6 
28. Rc5-c4 

Of 645 
g6xf5 
e7-e6 
b5-b4 
Rd8-a8? 

Black was in serious trouble, but there was no reason to allow the 
following clincher. 

29. Bg3 -d6 ch Kf8 -e8 
30. Ba6-b5 ch 

The mating web starts... 

30 Ke8 -d8 
31. Rc4 -c7 Ra8 -a5 
32. Rc7-b7 .... 

Threat: Rb7 -b8 mate. 

32 Ra5 -a8 
33. Rb7 -d7 ch Kd8 -e8 
34. Rd7 -a7 ch Ke8 -d8 
35. Ra7xa8 mate 

Table 2: Record of a complete chess game between Sargon 2.5 (running on the Chafitz Modular Game System) and Sargon 2.0 
(running on an Apple II computer). 

Technical Notes on Sargon 2.5 and the Chafitz 
Modular Game System 

The MGS is a plastic case with a slide -out tray. The 
top of the chessboard is brown and white soft grain 
with algebraic- notation markings. In the tray is the 
receptacle for the plug -in ROM, a keyboard (supplied 
with a chess overlay), and a compartment with chess- 
men- standard Staunton chess pieces, magnetized, 
with a 2%-inch King. There is an AC (alternating cur- 
rent) adapter supplied. An optional battery pack is 
available for $39.95; on battery power, the unit can re- 
tain an adjourned position for about 24 hours. The 
total system price is $375. 

Sargon 2.5 plays at six levels. Level 4 gives a reply in 
2 to 4 minutes, plays in tournament time, and is rated 
1641. If you want to wait 20 to 40 minutes per move at 
level 5, the claimed rating is 1800. 

took three games from Sargon 2.5. But when Sargon 2.0 
won its first two games, apprehension mounted. We 
wondered if there was a faulty ROM in Sargon 2.5, but 
we decided it was unlikely. Later, Sargon 2.5 came back 
to win two straight games against Sargon 2.0 and redeem 
itself (see match results, table 3). 

The circumstances of the first two losses to Sargon 2.0 
are peculiar. In the first game, everything was even down 
to pawns and King against pawns and King. But Sargon 
2.0 gained a tempo (an advantage in time) and promoted 
a pawn to Queen before Sargon 2.5 could. In the second 
game, Sargon 2.5 played very speculatively on the attack 
and lost a Bishop for a pawn, then later another pawn. A 
whole Bishop down going into the end game with no 
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Opponent of 
Sargon 2.5 

Martellaro 
J. Irwin 

Sargon 2.0 

USCF 
Rating 

(1700 +) 
(1850) 
(1600 ?) 

Results 

2 wins, 1 loss 
1 win 

2 wins, 2 losses, 1 draw 

Table 3: An informal list of match results between Sargon 
2.5 and other opponents. 

compensation whatsoever caused me to declare a win for 
Sargon 2.0. 

This is hard to quantify or justify, but it appears that 
Sargon 2.5 with its greater look -ahead capability plays 
more (what I would call) speculatively. Sargon 2.5 will 
play solid defense and sacrifice soundly, but it also ap- 
pears to play a little more aggressively and loosely than 
Sargon 2.0. Sargon 2.0 is very solid and conservative and 
never risks too much. Because of this, Sargon 2.5 can get 
into trouble on the offensive. 

It is also peculiar that in the games Sargon 2.5 won, it 
was on the defensive with White. (See the game score in 
table 2.) Sargon 2.0 huffed and puffed on the attack with 
Black for twenty moves, flailing away. When Sargon 2.5 
was done fending off the attack, it was a Bishop and two 
pawns up and proceeded to mate. Astonishing. 

The difference in strength between Sargon 2.5 and 
Sargon 2.0 seems small yet definite. My personal subjec- 
tive experience is that Sargon 2.5 is more resilient on the 
defense, and I would prefer to play Sargon 2.0 as the 
weaker opponent. However, if you are running Sargon 
2.0 on your microcomputer, the $300 -plus investment for 
the "improved" version is hardly worth it. Wait for 
Sargon 3. 
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If you have a personal computer -or a computer 
terminal - CompuServe can bring a world of 
information into your home or small business. 

CompuServe 
CompuServe is a major computer services corn - 
pany that has been serving top industrial and 
governmental clients for more than a decade. 
Now we're also applying our extensive computing 
capacity to the delivery of information services to 
your personal computer. 

The Information Service 
This exciting service is available in more than 250 
cities between 6 p.m. and 5 a.m. weekdays, all 
day weekends and most holidays. Cost? Only 
$5.00 per hour billed in minutes. All you need is a 
300 baud modem, and our complete information 
service is only a local phone call away. 

Welcome to CompuServe's information service. 

News. Weather. Sports. Major regional news- 
papers. Plus international news services. 

Finance. MicroQuote. Updates and historical 
information on stocks, bonds and commodities. 

Entertainment. Theatre, book, movie and res- 
taurant reviews. Plus opera, symphony, ballet, 
dance, museums, galleries... 

Electronic Mail. Create, edit, send and receive 
messages from any other CompuServe user... 
nationwide. 

Circle 133 on inquiry card. 

CompuServe's 
information 
service. 

A world of 
information 
available. 
Right now. 

Home & Educational Reference Service. Any- 
thing you want to know ... from encyclopedia in- 
formation to household tips. 

CompuServe User Information. In case you 
need technical help ... and information on new 
services as they become available. 

MicroNET. For the computer hobbyist. Software 
Exchange, line printer art gallery, challenging 
games, programming languages, word proces- 
sing, business & educational programs ... and 
much, much more. 

And this is just the beginning. CompuServe is 
continually adding to its list of available services. 
The world of electronic information isn't coming 
tomorrow. It's here today. 

CompuServe is Available at 
Radio Shack Stores 
Your local Radio Shack® Store Sells Com- 
puServe's information service. There are more 
than 6,000 Radio Shack® Stores and Dealers 
nationwide. Check with the outlet nearest you. 
Radio Shack is a division of Tandy Corporation. 

CompuServe 
Information Service Division 
5000 Arlington Centre Blvd. 
Columbus, Ohio 43220 
(614) 457 -8600 
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The MICROCONDUCTORTM 
the ultimate 
database manager 
for your TRS -80® and Apple® 

Compose Any Software Program 
By simply answering the questions, 

YOU Describe the file layouts 
YOU Specify the print formats 

YOU Design the update functions. 
The CONDUCTOR DOES THE WORK!!! 

*jf*s.*tø 
DUSIN II 

MAN 
I / TEACHER 

DENTIST I LAWYER HOME 
REPAIR OWNER 

PROGRAMER PHYSICIAN 

The MICROCONDUCTOR'" directs your computer to 
compose, organize and summarize all information you 
need to solve your software and business problems. 

With The MICROCON DUCTOR", your computer will 
be able to compose any record -keeping software you 
need. In the office, The MICROCONDUCTOR" can help 
with anything from accounts receivable to property 
management. You'll find that The MICROCONDUCFOR" 
is ideal for the shop too. Let it take core of your inventory 
records, sales analysis, price lists, and more. 

The MICROCONDUCTOR" is not just a file manager 
but o true Data Bose Management System suitable for 
both the novice and professional users. 

Some of the modules of this masterpiece ore: 
DATA FILE -One step file creation. Just set it, and forget it. 
MAINT.- Manipulate your data files with ease; add, 

delete, modify, scan, relocate, and more. 
SORT- Sort any number of fields, in any sequence, 

ascending or descending order. 
UPDATE- Single or dual file report and update utility. 

Introductory Prices 

TRS -80® Model I $249 
Apple® $299 
TRS -80® Model II $399 

ENGINEER 
REALTOR I STUDENT 

The MICROCONDUCTOR" is power at your fingertips! 
Power to ser up, maintain, sort, report, and update data 
files at whim. Just imagine: with the MICROCONDUCTOR", 
you can establish a custom moiling list system in 30 
minutes, accounts receivable in 2 hours, a complete 
business system in only a few working days. Never 
before hos your computer been given such power! 
DATA FILES -No limit on the number of records a file 

can have. 
FIELDS -Any type (string, interger, single, double). 

Eight entry modes (including defaults, 
counting, and suppress). 

REPORTS -Four ways to generate reports. Total nu- 
meric column(s). Print on any paper in 
any format (statements, labels, etc.). 

SORT -Any field(s) in any combination (i.e. mul- 
tiple -key sort). Any size file, numeric or 
ASCII. Ascending or descending. 

MAINT.- Command anticipation. Record duplica- 
tion. Direct access and sequential search. 

UPDATING/ 
MERGING -Add, subtract, multiply, divide fields. Com- 

bine results from previous calculations. 
Test for any condition and take action. 

*Registered trade mark of Apple & Rodio Shock. 

NIICROCQMPUfER 
TECHNOLOGY 
INCORPORATED 

33B4 W MacArthur Santa Ana. CA 92704 (714) 979 -9923 

ALL PRICES CASH DISCOUNTED FREIGHT FOB/FACTORY ASK FOR OUR FREE CATALOGUE 
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SAVE 
on add -ons for 

APPLES & TRS -80® 
THE 

MICROCONDUCTORTM 
the ultimate data base manager 
for your TRS -80® and Apple® $299 

The MICROCONDUCTOR° is not jusr a file manager but o crue Doro 
Base Management System suitable for both the novice and professionol 
users. 

DATA FILES -No limit on the number of records o file con hove. 
FIELDS -Any type (string, interger, single, double). Eight entry 

modes (including defaults. counting, and suppress). 
REPORTS -Four ways ro generore reports. Toral numeric column(s). 

Print on any paper in ony format (statements. labels, etc.). 
SORT -Any field(s) (i.e. multiple -key sort). My size file. numeric or 

ASCII. Ascending or descending. 
MAINT. -Command anticipation. Record duplication. Direct access 

and sequential search. 
UPDATING/ -Add, subtract, multiply. divide fields. Combine results from 
MERGING previous calculations. Test for ony condition and take 

action. 

TRS -80® MODEL I '249 
APPLE® '299 
TRS -80® MODEL II $399 

-_ SAVE ON APPLE II 16K 

INTRODUCTORY OFFER 
SAVE $300 LIST '949 

Okidata 
Microline 80 

$639 
Model 82 

$899 

ear 
Porch for Apple Graphics '89 

FREE MEMORY UPGRADE KIT 
TO 46K WITH PURCHASE OF 
APPLE II 16K 

$1195 

Z -80 
SoftCa rd 

$339 
The Source '100 
Applesoftwore ...'29.95 

MTI APPLE 8" DISK SYSTEM 
One SA80a Floppy 

51439 I Drive Chassis &Power Supply 
Controller. Coble and DOS 

SUP -R -MOD II '24.95 
ABT KEY PADS '99.00 

N EWDOS80 
A new enhanced NEWDOS for the TRS -80 

AIL 

AIM 

® 
The most powerful Disk Operating System for the TRS -80 

designed for the sophisticated user and professional programmer 
who demands the ultimare. 

NEWDOS /80 is the planned upgrade from NEWDOS 2.1. 
Some of the features ore: 

New BASK commands for files with vorioble record lengths 
up to 4095. 
Mix or march drives. Use 35, 40 or 80 track 5" disk drives or 
8" disk drives, or combo. 
Security boot -up for BASIC or machine code application 
programs. 
New editing commonds. 
Enhanced RENUMber that allows relocation. 
Command chaining. 
Device handling for routing to display and printer 
simultaneously. 
DFG function; striking of D, F and G keys allows user to enter 
a mini -DOS without disturbing program. 
Compatible with NEWDOS b TRSDOS. 
Machine language Superzop /802.1 utilities 
ad enhanced debug and copy. $149 

Disk Drive Sale! 
Complete with power supply and 
chassis. 

TF -3 Shugart SA400 '339 
Pertec FD200, 40 track '379 

*TF -5 MPI B51, 40 track '359 
*TF -7 Micropolis, 77 track '579 

TDH -1 Dual sided, 
35 rrodc '469 

TF -3M Drive Sys 2 Shugart '658 

Disk Expansion System 
*2 Shugart A400 TF -3 '678 
*1 Two -Drive Coble '26 
*1 Exponsion interface 32K .. 1459 
*1 35 -track DOS+ '99 

TOTAL LIST PRICE '1262 
SPECIAL 

O LY $1,149 

NEWDOS+ 40 track '110 
NEWDOS+ 35 track '99 
D-Cot '199 
Head Cleaner '19.95 
AJA Business Pkg '359 
The Source '100 
Basic Compiler '195 
Moil List '60 
Electric pencil '150 

Printers 
Centronic 779 ...'1,069 
Bose 2 '649 
Centronics 737 '895 
Centronics 702. 9....'1,995 
Malibu '2,093 
Spinwriter '2,569 
Daisy Wheel . '1,779 Anadex 9500 '1,549 

NEW FOR TRS -80® 
TF -8 80 TRACK DISK DRIVE 

by MPI 
Double your capacity. 

Single head mini floppy. 
More thon 200K bytes of 
storage. Complete with 
power supply and chassis. 

$639 

TF -9 DUAL 80 TRACK DISK 
DRIVE by MPI 

Quadruple your capacity. 
400K bytes of storage (like 
having 4 -40 track drives in 
one unit). Complete with 
power supply and chassis 

$789 
*BARE DRIVES FOR ANY MICROCOMPUTER 

Does not include power supply & cabinet. 
Pertec FD200 '282 FD250 1359 
Shugart SA400 '279 SA800/801 '479 
MPI B51 '279 B52 '349 
MPI B91 '399 B92 ... '525 

/MICROCO/V1PUf ER 
, TECHNOLOGY 

INCORPORATED 
3304 W. MacArthur 

Santa Ana, CA 92704 
(714) 979-9923 

VISA 

Order Desk Only 800 -554 -7222 
Telex #678401TAB IRIN 

® Registered trademark of Rodio Shock & Apple. ` Apparat, Inç. 
ALL PRICES CASH DISCOUNTED 4401 South Tamarac Parkway 

FREIGHT FOB FACTORY Denver, CO 80237 
ASK FOR FREE CATALOG (303) 741 -1778 
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Product Review 

The SwTPC 6809 Microcomputer System 

Tom Harmon, 1505 Magnolia Dr, Salisbury MD 21801 

The SwTPC 6809 microcomputer system can be pur- 
chased in kit form (as the 69/K) for $495 or assembled 
and tested (the 69/A) for $595. Since I wanted to add 
sockets for all the integrated circuits, I chose the kit. (The 
assembled version doesn't use sockets.) 

The 69/K and 69/A systems both include the MP -09 
processor board, one MP -8M 8 K -byte programmable 
memory board, the MP -S2 RS -232C serial- interface card, 
and the MP -B3 motherboard with eight 50 -pin slots and 
eight 30 -pin slots. The case and power supply are also in- 
cluded. 

The Processor Board 
The MP -09 uses the Motorola 6809 microprocessor 

with a 1 MHz clock. The 6809 is the third -generation ad- 

At a Glance 
Name 
69/K (kit) or 69/A 
(assembled) computer 

Use 
6809 -based personal 
computer 

Manufacturer 
Southwest Technical 
Products Corp, 219 W 
Rhapsody, San Antonio 
TX 78216 (512) 344 -0241 

Dimensions 
length: 44 cm (17 inches) 
width: 39 cm (15 inches) 
height: 18 cm (7 inches) 

Price 
$495 (for 69/K), $595 
(for 69/A) 

Features 
processor board contain- 
ing 6809 microprocessor 
running at 1 MHz, 
RS -232C serial -interface 
card, 8 K bytes of pro- 
grammable memory, fan 

Hardware 
RS -232C terminal (for 
input and output) 

Software 
SBUG -E monitor in ROM 
(included) 

Hardware Options 
extra memory boards, 
expansion kit for serial 
interface, MF-69 5 -inch 
floppy -disk system (in- 
cludes FLEX operating 
system) 

Software Options 
FLEX disk operating 
system, other software 
products from TSC (see 
text) that are supported 
by SwTPC 

Documentation 
looseleaf pages, 22 by 28 
cm (81/2 by 11 inches), in 
binder, with separate sec- 
tions on kit construction 
(if applicable), sche- 
matics, parts layout, 
operation 
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dition to the 8 -bit 6800 family. It includes two 16 -bit in- 
dex registers, two 16 -bit stack pointers, two 8 -bit ac- 
cumulators which can be treated as a single 16 -bit register 
for some operations, and a direct -page register for direct - 
memory addressing. The 6809 includes all addressing 
modes of the 6800 with the addition of program -counter 
relative, extended indirect, indexed indirect, and 
program -relative indirect. Assembly language written 
with program -counter relative mode can be moved 
anywhere in memory without reassembly. 

The 6809 is not object -code compatible with the 6800. 
Although 6800 source code can be reassembled with 
minor changes, the code should be rewritten to take full 
advantage of 6809 capabilities. 

Sockets are provided on the board for three additional 
2716 EPROMs (erasable programmable read -only 
memory devices). However, the documentation says the 
physical addresses of these may conflict with interface 
addresses and recommends they be switched off. 

Included on the processor board is an integrated circuit 
that creates clock signals for various data -transfer rates. 
Because of the shortage of pins on the SS -50C bus, some 
of the clock signals share common bus lines and are 
jumper -selected. 

A DAT (dynamic address translator) allows physical 
memory to be assigned as logical memory in any desired 
order. Because of this, you don't have to strap memory 
boards into consecutive memory locations. The principal 
use for the DAT will be for multiuser /multitasking soft- 
ware, which is still being developed. 

A welcome feature is that the memory addresses used 
for input and output have been moved to a higher loca- 
tion to allow the 6809 to support 56 K bytes of program- 
mable memory instead of the 32 K bytes supported on 
older SwTPC 6800 systems. 

The MP -09 processor board is silk- screen masked and 
is of much higher quality than the memory board sup- 
plied with the kit. The MP -09 board is intended for use 
with the SS -50C bus and cannot be used with the older 
SS -50 bus unless modifications are made to the mother- 
board. 

The SBUG -E Monitor 
A 2 K -byte monitor (SBUG -E) is supplied in a ROM 

(read -only memory) that is pin compatible with a 2716 
EPROM. The monitor contains disk bootstrap routines 
for both 5 -inch and 8 -inch floppy disks. A new DC -3 
double -head single -density disk controller that is com- 



OMEGA "WHOLESALE COMPUTER PRICES" 
SALES DIRECT TO THE PUBLIC CO. 12 Meeting St., Cumberland, RI 02864 

l 

Intertec Superbram 
32K Ram 52449 NMI 
64K Ram 52649 

NEC spinwNer 
55105530 52449 

Apple II 16K 5 949 

48K 51099 

,domm.1116 

/WWI 1 

Atari 800 5749 

Diablo 630 52295 
(with tractor leed) 

PRODUCT SPECIAL 
of the MONTH!! 

Products are 
NOW 

IN 
STOCK 

AT 
OMEGA 

Sales 
Co. 

TeleVideo - 912B - $ 699 
912C - $ 699 
920C - $ 769 

OMEGA OFFERS THE BEST DELIVERY AND PRICE ON: 
APPLE ATARI TRS80 Model II INTERTEC 

DIABLO EPSON HEWLETT -PACKARD SOROC 
COMMODORE NEC QUME CENTRONICS 

CALL TOLL FREE FOR OMEGA'S PRICE! 
1 -800- 556 -7586 

OMEGA sells only quality merchandise to our customers. 
OMEGA will try to match any current advertised price with similar purchase conditions. 

Before you buy anywhere else - be sure to call OMEGA Sales Co. 
1- 401 - 722 -1027 

1 LMEGA "A member in good standing of the better business bureau." 

WS( 

OMEGA ships via UPS, truck, or air. COD's. 
Visa, Mastercharge accepted, with no service charge. 
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Photo 1: The SwTPC 6809 microcomputer system. The factory - 
assembled 69/A sells for $595 and includes the three boards 
shown here. Front to back are the MP -09 processor board, the 
MP -8M memory board, and the MP -S2 RS -232C serial -interface 
board. The kit version 69/K is $495. 

patible with the SS -50C bus is available from SwTPC for 
$150. The older MF-68 disk controller cannot be used 
with the SS -50C bus without modification. It has been 
rumored that SwTPC may soon discontinue the MF-68 
floppy -disk drive and replace it with a DT -5 unit, which 
uses the Siemens double -head drive. 

The SBUG -E monitor also includes a memory 
diagnostic. It allows you to set and release breakpoints, 
examine and alter memory, and examine and alter 6809 
registers. Unfortunately, SwTPC does not provide source 
listings of SBUG -E. However, a disassembled source 
listing has been published in 68 Micro Journal (June 
1980). 

Serial Interface 
The MP -S2 serial- interface card is supplied set up for 

one serial port. It can be expanded to two ports by order- 
ing the MP -SX expansion kit, which sells for $25. The 
card must be installed in bus -row 0, driving the system 
console with a standard RS -232C port. A nice feature is 

Photo 2: The MP -8M programmable memory board for the 
SwTPC 6809 microcomputer system. Both the kit and as- 
sembled versions of the computer are shipped with one of these 
8 K -byte boards. This board is addressable to any 8 K -byte 
boundry within the first 32 K bytes of memory. 

that you don't need extra cables or connectors since the 
DB -25 connector is mounted directly on the card. 

Other Features 
The MP -B3 motherboard uses the new SS -50C bus. 

Since I/O cards have decoding performed for sixteen ad- 
dresses, the new cards are not downwards compatible 
with the SS -50 bus. 

The power supply provides unregulated outputs of 
±16 VDC and +8 VDC. Older SS -50 cards that 
obtained 12 VDC from the bus will now require on -board 
regulators. 

The 6809 cabinet is constructed of heavy anodized 
aluminum and is a major improvement on the older 
SwTPC systems. I had no trouble getting the bolt holes to 
align perfectly. 

The quality of the parts supplied with the 69/K kit is 
excellent. I did find several small components missing 
from the kit but had no trouble getting replacement parts 
from SwTPC. 
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AIM 65 
AIM 65 is fully assembled, tested and warranted. With the addition of a low cost, readily available power 
supply, it's ready to start working for you. It has an addressing capability up to 65K bytes, and comes 
with a user -dedicated 1K or 4K RAM. 

Thermal Printer Built -In Expansion Capability 
Full -Size Alphanumeric Keyboard TTY and Audio Cassette Interfaces 
True Alphanumeric Display ROM Resident Advanced Interactive Monitor 
Proven R6500 Microcomputer System Devices Advanced interactive Monitor Commands 

PRICE: $389.00 
Plus $4.00 UPS (shipped in U.S. must give street address), $10 parcel post to APO's, FPO's, Alaska, 
Hawaii,Canada, $25 air mail to all other countries 
We manufacture a complete line of high quality expansion boards. Use reader service card to be added 
to our mailing list, or U.S. residents send $1.00 (International send $3.00 U.S.) for airmail delivery of our 
complete catalog. 

RN B ENTERPRISES 
IN C O R P O R A T ED 

2951 W. Fairmount Avenue Phoenix, AZ 85017 (602) 265-7564 
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DYNACOMP 
Quality software for: 

ATARI 
PET 
APPLE II Plus 

TRS -80 (Level II)* 
NORTH STAR 
CP /M 8" Disk 

GAMES 
BRIDGE 2.0 (Available for all computers) Prke: $17.95 Cassette 

$DS 
and 

PLAYS 
An all -inclusive version of this most popular of card games. This program both BIDS and PLAYS 
either contract or duplicate bodge. Depending on the contract, your computer opponents will either 
play the offense OR defense. If you bid too high, the computer will double your contract! BRIDGE 2.0 
provides challenging entertainment for advanced players and is an excellent learning tool for the bodge 
novice. 

HEARTS 1.5 (Available for all computers) Prke: $14.95 Cassette 
$18.95 Diskette 

An exciting and entertaining computer version of this popular card game. Hans is a trick-oriented 
panne in which the purpose is not to take any hearts or the queen of spades. Play against two computer 
opponents who are armed with hard -to -beat playing strategies. 

CRIBBAGE 2.0 (TRS -80 only) Price: SI4.95 Cassette 
$18.95 Diskette 

This is well-designed and nicely executed two- handed version of the classic card game, cribbage. It is 

wiexcellent program for the cribbage player in search of a worthy opponent as well as the beginner 
shing to learn the game, in particular the scoring and jargon. The standard cribbage score board is 

continually shown at the top of the display (utilizing the TRS -80's graphics capabilities), with the cards 
shown underneath. The computer automatically scores and also announces the points using the tradi. 
tonal phrases. 

CHESS MASTER (North Star and TRS-80 only) Price: $19.95 Cassette 
$23.95 Diskette 

This complete and very powerful program provides five levels of play. It includes castling, en passant 
captures and the promotion of pawns. Additionally, the board may be preset before the start of play, 
permitting the examination of "book" plays. To maximize execution speed, the program is written in 

assembly language (by SOFTWARE SPECIALISTS of California). Full graphics are employed in the 
TRS -80 version, and two widths of alphanumeric display are provided to accommodate North Star 

STARTREK 3.2 (Available for all computers) Price: $ 9.95 Cassette 
$13.95 Diskette 

This is the classic Startrek simulation, but with several new features. For example, the Klingons now 
shoot at the Enterprise without w ning while also attacking starbases in other quadrants. The 
Klingons also attack with both light and heavy cruisers and move when shot at! The situation is hectic 
when the Enterprise is besieged by three heavy cruisers and a starbase 5.0.5. is received! The Klingons 
gas even! 

SPACE TILT (Apple only) Price: S10.95 Cassette 
$14.95 Diskette 

Um the game paddles to tilt the plane of the TV screen to "roll" a ball into a hole in the screen. Sound 
simple? Not when the hole gets smaller and smaller! A built -in timer allows you to measure your skill 
against others in this habit- forming action game. 

GAMES PACK I and GAMES PACK 11 Price: S 9.95 each, Cassette 
SI3.95 each, Diskette 

GAMES PACK I contains BLACKJACK, LUNAR LANDER, CRAPS, HORSERACE, SWITCH 
and more GAMES PACK II includes CRAZY EIGHTS, LOTTO, ACEY- DUCEY, LIFE, WUMPUS 
and others. Available for all computers. 

Why pay 55.95 or more per program when you can buy a DYNACOMP collection for just 59.95? 

STUD POKER (ATARI only) Pike: $11.95 Cassette 
$15.95 Diskette 

This is the classic gambler's card game. The computer deals the cards one at a time and you (and the 
computer) bet on what you see. The computer does not chase and usually bets the odds. However, it 

sometimes bluffs! Also included is a five card draw poker betting practice program. This package will 
run on 16K ATARI. 

STATISTICS and ENGINEERING 

DATA SMOOTHER (Not available for ATARI) Pike: $14.95 Cassette 
$18.95 Diskette 

This special data smoothing program may he used to rapidly derive useful information from noisy 
business and engineering data which are equally spaced. The software features choice in degree and 
range of fit, a 

s 

well as smoothed first and second derivative calculation. Also included is automatic 
plotting of the input data and smoothed results. 

FOURIER ANALYZER (Available for all computers) Price: $14.95 Cassette 
$18.95 Diskette 

Use this program to examine the frequency spectra of limited duration signals. The program features 
automatic scaling and plotting of the input data and results. Practical applications include the analysis 
of complicated patterns in such fields as electronics, communications and business. 

TFA (Transfer Function Analyzer) Price: $19.95 Cassette 
$23.95 Diskette 

Thu is a special software package which may be used to evaluate the transfer functions of systems such 
as hi -fi amplifiers and filters by examining their response to pulsed inputs. TFA is a major modification 
of FOURIER ANALYZER and contains an engineering-oriented decibel versus log- frequency plot as 

well as data editing features. Whereas FOURIER ANALYZER is designed for educational and mien. 
tine use. TFA is an engineering tool. Available for all computers. 

FOURIER ANALYZER and TFA may be purchased together for a combined price of 529.95 
(Cassettes) and 137.95 (Diskettes). 

REGRESSION I (Available for all computers) Price: $19.95 Cassette 
523.95 Diskette 

REGRESSION I is unique and exceptionally versatile one -dimensional least squares "polynomial" 
curve fitting program. Features include very high accuracy; an automatic degree determination option; 
an extensive internal library of fitting functions; data editing; automatic data and curve plotting; a 

statistical analysis (e.g., standard deviation, correlation coefficient, etc.) and much more. In addition, 
new fits may be tried without reentering the data. REGRESSION I is certainly the cornerstone program 
in any data analysis software library. 

REGRESSION 11 (PARAFIT) (Available for all computers) Pike: $19.95 Cassette 
$23.95 Diskette 

PARAFIT is designed to handle those cases in which the parameters are imbedded (possibly nonlinear 
ly) in the fitting function. The user simply inserts the functional form, including the parameters (A(I), 
A(2), etc.) as one or morn BASIC statement lines. Data and results may be manipulated and plotted as 

with REGRESSION 1. Use REGRESSION I for polynomial fitting, and PARAFIT for those com- 
plicated functions. 

REGRESSION I and II may be purchased together for 536.93 (cassettes) and 544.95 (diskettes) 

Availability 
DYNACOMP software is supplied with complete documentation containing clear explanations and 
examples. All programs will run within I 6K program memory space (ATARI requires 24K). Except where 
noted, programs are available on ATARI, PET. TRS -80 (Level II) and Apple (Applesoft) cassette and 
diskette as well as North Stu single density (double density compatible) diskette. Additionally, most pro. 
grams can be obtained on standard 8" CP /M floppy disks for systems running under MBASIC. 

BUSINESS and UTILITIES 
MAIL LIST 11 (North Star only) Prke: $21.95 

This many -featured program now includes full alphabetic and zip code sorting as well as file merging. 
Entries can be retrieved by userdefined code, client name or Zip Code. The pnntout format allows the 
use of standard size address labels. Each diskette can store more than 11W entries (single density; over 
2200 with double density systems)! 

TEXT EDITOR I (Letter Writer) Prke: $14.95 Cassette 
$18.95 Diskette 

An easy to use, line-oriented text editor which provides variable line widths and simple paragraph in- 
dexing. This test editor is ideally suited for composing letters and is quite capable of handling much 
luger jobs. Available for all computers. 

PERSONAL FINANCE SYSTEM (ATARI only) Price: $34.95 Diskette 
PES is a single disk menu oriented system composed of IO programs designed to organize and simplify 
your personal finances. Features include a 300 transaction capacity, fast access; 26 optional user codes; 
data retrieval by month, code or payee; optional printing of reports; checkbook balancing; bar graph 
plotting and more. Also provided on the diskette is ATARI DOS 2. 

FINDIT (North Star only) Prke: $19.95 
This is a three-in-one program which maintains information accessible by keywords of three types: Per- 
sonal (e.g.. last name), Commercial leg: plumbers) and Reference leg: magazine articles, record 
albums, etc). In addition to keyword seethes, there are birthday, anniversary and appointment search. 
es for the personal records and appointment searches for the commercial records. Reference records 
are accessed by a single keyword or by cross -referencing two or three keywords. 

DFILE (North Star only) Price: $19.95 
This handy program allows North Star users to maintain a specialized data base of all files and pro- 
grams in the suck of disks which invariably accumulates. DFILE is easy to set up and use It will 
organize your disks to provide efficient locating of the desired file or program. 

COMPARE (North Star only) Price: $12.95 
COMPARE is a single disk utility software package which compares two BASIC programs and dis- 
plays the file sizes of the programs in bytes, the lengths in terms of the number of statement lines. and 
the line numbers at which various listed differences occur. COMPARE permits the user to examine ter. 
sions of his software to verify which are the more current, and to clearly identify the changes made dur- 
ing development. 

COMPRESS (North Star only) Price: $12.95 
COMPRESS is a single-disk utility program which removes all unnecessary spaces and (optionally) 
REMark statements from North Star BASIC programs. The source file is processed one line at a time, 
thus permitting very large programs to be compressed using only a small amount of computer memory. 
File compressions of 2050% are commonly achieved. 

GRAFIX (TRS -80 only) Puke: $12.95 Cassette 
$16.95 Diskette 

This unique program allows you to easily create graphics directly from the keyboard. You "draw" 
your figure using the program's extensive cursor controls. Once the figure is made, it is automatically 
appended to your BASIC program as a string variable. Draw a "happy face ". call it HS and then print 
it from your program using PRINT HS! This is a very easy way to create and save graphics. 

TIDY (TRS -80 only) Pike: $10.95 Cassette 
$14.95 Diskette 

TIDY is an assembly language program which allows you to renumber the lines in your BASIC pro- 
grams. TIDY also removes unnecessary spaces and REMark statements. The result is a compacted 
BASIC program which uses much less memory space and executes significantly faster. Once loaded, 
TIDY remains in memory; you may load any number of BASIC programs without having to reload 
TIDY! 

SIMULATIONS and EDUCATION 

BLACK HOLE (Apple only) Price: $14.95 Cassette 
$18.95 Diskette 

This is an exciting graphical simulation of the problems involved in closely observing a black hole with 
a space probe. The object is to enter and maintain, for a prescribed time, an orbit close to a small black 
hole. This is to be achieved without coming so near the anomaly that the tidal stress destroys the probe. 
Control of the craft is realistically simulated using side jets for rotation and main thrusters for accelera. 
tion. This program employs Hi -Res graphics and is educational as well as challenging. 

VALDEZ (Available for all computers) Price: $14.95 Cassette 
$18.95 Diskette 

A simulation of supertanker ras igation in the Prince William Sound and Valdez Narrows. The pro- 
gram uses an extensive 236X236 element radar map and employs physical models of ship response and 
tidal patterns. Chan your own course through ship and iceberg traffic. Any standard terminal may be 
used for display. 

FLIGHT SIMULATOR (Available for all computers) Price: $17.95 Cassette 
$21.95 Diskette 

A realistic and extensive mathematical simulation of takeoff, flight and landing. The program utilizes 
aerodynamic equations and the characteristics of a real airfoil. You can practice instrument approaches 
and navigation using radials and compass headings. The more advanced flyer can also perform loops, 
half -rolls and similar acrobatic maneuvers. 

TEACHER'S PET I (Available for all computers) Price: S 9.95 Cassette 
$13.95 Diskette 

This is the first of DYNACOMP's educational packages. Primarily intended for pre -school to grade 3, 

TEACHER'S PET provides the young student with counting practice, letter -word recognition and 
three levels of math skill exercises. 

Ordering Information 
All orders are processed and shipped postpaid within 48 hours. Please enclose payment with order along 
with computer information. If paying by VISA or Master Card, include all numbers on card. For orders 
outside North America add IOek for shipping and handling. 

Add 52.50 to diskette price for 8" floppy disk (soft sectored, CP /ht, Microsoft BASIC) 
TRS -80 diskettes are not supplied with DOS or BASIC'. 

Deduct 10% when ordering 3 or more programs. 
Ask for DYNACOMP programs at your local software dealer. Write for detailed descriptions of these and 
other programs from DYNACOMP. 

VISA 

DYNACOMP, Inc. 
6 Rippingale Road 

Pittsford, New York 14534 
(716) 586 -7579 

New York Slate reeldensn please add 7W. NYS sale, tax. 

master charge 
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BKG1O The improved 
version of BKG9.8, 

the BACKGAMMON playing program that 
defeated the '79 ='80 World Backgammon 
Champion by a score of 7 -1! 

BKG10, developed "with the 
help of Paul Magriel former 
world champion and author 
of BACKGAMMON, has 
emerged as one of the 
best examples of artificial 
intelligence software 
available for micro- 

computers. 

aOS 

FEATURES: 

Vers I $79. 
Vers II $129. 

Version I: Full direct cursor screen control for professional 
display of bcard, dice, etc. 
Version II adds printer /disk output of game in progress, 
board initialization at non standard positions, and simulation 
capabilities. 
BKG 10. utilizes advanced SNAC functions (smooth, 
nonlinear application coefficients) as described in Scientific 
American, June, 1980. 
Complete game rules including: doubling, match play and 
Crawford Rule. Will play man -machine, either side or 

. machine- machine with Version II. 
BKG 10. makes most moves in under 20 seconds (2MHZ) 
or 10 seconds (4 MHZ) 
BKG 10. was written entirely in Z -80 assembler. 

ANNOUNCING: 

G OMO K U 
Compete against 
your machine to 
arrange five stones in a 

row on a 19 by 19 matrix. $89. 
Play this game for fun but be prepared for defeat as 
it exploits your human weaknesses in this entirely 
logical game. You may allow yourself a handicap, ask 
for the prefrred move, store a game position, recall a 
game from disk, output a game to the printer or re- 
play a game from memory for study. 

SYSTEM REQUIREMENTS 
Z -80 Processor, 40k CP /M for BKG 10 Vers I, 48k for BKG 10 Vers II 
and GOMOKU, cursor addressable video terminal (specify terminal 
model, most makes supported), 8" or 51/4" floppy drive. Formats 
available for TRS-80 Model II, Northstar, Cromemco, others. 

For MasterCard and CODs only- 

CALL NOW (800) 824 -7888 
in California: 800 -852 -7777 

in Alaska /Hawaii: 800 -824 -7919 
please ask for Operator 105 

Intelligence Systems ltd., Indianapolis, IN - (311) 631-5514 

The documentation supplied with the 69/K system is 
adequate, but the construction manuals are not as de- 
tailed as those of some other manufacturers. For exam- 
ple, you are told to install all resistors as a single step in 
construction, and you are expected to know the resistor 
color codes and be able to identify the polarity of all 
polarized capacitors. I would not recommend this kit for 
a beginning kit builder. However, an experienced builder 
should have no trouble. 

Construction Hints 
I selected low- profile tin soldier -tail sockets manufac- 

tured by Texas Instruments for use on the printed -circuit 
boards. These sockets may be purchased from a number 
of sources, including Digi -Key Corporation, POB 677, 
Highway 32 S, Thief River Falls MN 56701. 

The straight pin -edge connectors on the motherboard 
seem to slope in one direction and the 10 -pin male con- 
nectors should be installed with the slope in the same 
direction. This avoids problems when the printed -circuit 
boards are inserted later. You might also find it easier to 
remove the socket index pin before soldering the sockets 
to the board. 

The Added Extras 
In order to communicate with your microcomputer 

system, you'll need an RS- 232C- compatible terminal. I 

selected the Heath H -19 video terminal over the SwTPC 
CT -82 because I prefer the larger 12 -inch display size of 
the Heath. (The SwTPC CT -82 has a 9 -inch display.) The 
normal format of the Heath H -19 is 24 lines by 80 
characters, while the CT -82 format is 16 lines by 82 
characters. 

You'll probably want additional memory because only 
4 K bytes of the supplied 8 K bytes of programmable 
memory are available for use. The SBUG -E monitor 
assigns a 4 K -byte area for a system stack and for internal 
tables and addresses. SwTPC sells additional MP -8Mb 
bare boards with edge connectors for $17. By buying 
your own integrated circuits and memory from indepen- 
dent suppliers, you can save a considerable amount of 
money over assembled units. 

Digital Research Computers (POB 401565, Garland TX 
75040) sells a 16 K -byte programmable memory board 
for the SS -50 bus ($26). The board uses type -2114 in- 
tegrated circuits instead of the type -4044 programmable 
memory devices used by the MP -8M board. The quality 
is excellent and well worth adding to your 6809 system. 

Of course you'll also need either a cassette -tape unit 
(like the SwTPC AC -30) or a floppy -disk system for 
loading and saving programs. 

Software 
The FLEX 09 version 2.6 disk operating system is 

available from SwTPC. The price ($35) includes a 
manual and object -code disk. FLEX 09 can be used with 
most of the 6809 software available from TSC (Technical 
Systems Consultants, POB 2574, West Lafayette IN 
47906). TSC has a large amount of 6809 software, in- 
cluding a text editor, an assembler, several versions of 
BASIC, a debugging package, and others. 

CSI (Control Systems Inc, 1317 Central, Kansas City 
KS 66102) has the UCSD Pascal compiler for $419 that 
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PET and the 
IEEE 488 Bus 

(GPIB) 
by E. Fisher end 

C. W. Jensen 

This is the only complete guide available on 
interfacing PET to GPIB. Learn how to program 
the PET interface to control power supplies, 
signal sources, signal analyzers and other 
instruments. It's full of practical information, as 

one of its authors assisted in the original design 
of the PET GPIB interface. 

#31 -4 $15.99 

NEW PET /CBM 
edition 

Some Common 
BASIC Programs 
by L. Poole, M. Borchers, 

C. Donahue 

78 Programs you can use even if you don't 
know BASIC. This book gives you a variety of 
math power including personal finance, taxes 
and statistics as well as other programs you'll 
went like Recipe Cost and Check Writer. All 
programs can be run on a PET or CBM with 8K 
or more. 

#40 -3 $14.99 

PET owners can purchase the programs ready - 
to -run on cassette or disk. Use the book as a 

manual for operating instructions and 
programming options. 

Disk #33 -0 $22.50 
Cassette #25 -X $15.00 

Practical BASIC Programs 
ed Lon Poole 

These are 40 easy to use programs that 
each do something useful. 

Income averaging, checkbook reconciliation, 
statistics, factorials, temperature conversion 
and musical transposition are just a few. It offers 
a wealth of practical computing power. Includes 
write -ups, program notes and instructional 
examples to help you realize the potential uses 
of each program. 

#38 -1 $15.99 

6502 
Assembly Language 
Programming 
by L. Leventhal 

Increase the capabilities and performance of 
PET land other 8502 -based computers) by 
learning to program in assembly language. 

#27 -6 $18.99 
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New for your PET 
from 

ei OSBORNE /McGraw -Hill 

PETTM /CBMTM Personal Computer Guide 
Second Edition 
by Adam Osborne and Carroll S. Donahue 

The PET /CBM Personal Computer Guide is a step -by -step guide that assumes no 
prior knowledge of computers. If you can read English, you can use this book. 

This book provides the important information and documentation that PET /CBM 
users have sought for so long. After reading this book you will have 
a good understanding of what a computer - 
especially the PET /CBM 
computer - can do for you. If you've just 
bought a PET or CBM this is the book you 
must have to really understand your 
computer. By using the examples 
found in this book, you will quickly 
get your PET /CBM up and running. These 
examples are thoroughly documented so 
you can learn how and why the programs 
work. It is the "how" and the "why" that 
are important if you want to learn how to 
make your PET or CBM work efficiently 
for you. 

This second edition contains even more 
useful information than the first 
edition of this book. 
The guide contains a wealth of 
information on everything 
from keyboard variations 
to a detailed description 
of PET and CBM memory. 

Included are 

Complete operating instructions for 

keyboard 
tape cassette 
disk 

1 QSBORNEiMCpMw_NILL 

PEET %CBS~ 
PERSONAL 

NAL 
M ER 

GUIDE SECOND EDITION 

Adam Osborne Carroll 
S. Donahue 

Description of all CBM BASIC statements 
Optimal programming techniques including 

input /output programming 
file handling 
screen editing 

Solutions to programming problems 
CBM capabilities and limitations 

eook /D....lte/Ol.k Price 0 u.nnly Amount 

27 -8 0502 AUembly L.ngu.g. Programming 11899 

30 -5 PET P.r.on. I Computer Gum 11500 

31 -4 PET .na the IEEE 488 B. IGPIBI 51599 

40.3 Some Common BASIC P,ogrm. PET C131.1 ad Modal 51499 

26.X Some Common BASIC Programs PET Cassels 51600 

33.0 Soma Common BASIC Program. PET O..k 122 60 

38.1 Pr.n¢.1 BASIC Programs S16 99 

cIao,m...,ant.edger, l. tart .L1o.m gagent In 
S a BART,ee,d.nl. add 5',% ales l.. 

Sn.ong 
Shaping ISNoo.eg for large orders to be eung.dl 

All lors.gn order. SA 00 oar book for gamed Toul Amount Enclosed 

10 45 per book 4h claw. m Ins U S allow 3-4 week./ 

so 76 per book LIPS m the U S fallow 10 clay./ 

St 60 par book specie! rum aMpn4nt by n m Ills US 

Cseenee end Disk 

Na amuonI chug m tnw u 5 

1160 wish lore.,erme! 

ISM =MI 

#55 -1 $15.00 

OSBORNE /McGraw -Hill 
tI/JJ 630 Bancroft Way, Dept. B11 
Berkeley, California 94710 
(416) 648 -2806 TWX 910- 366 -7277 

Mel 

,/06 

Name 

Address 

City 

State ZIP 

Phone 

VISA Master Card 

Credit Card No 
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YOU'RE RIGHT! 
KEYED FILE ACCESSING 

is essential to develop effective application 
programs under CP /M® for your 8080/Z80 machine. 
Your on -line, interactive systems demand the 
performance that only a professional keyed file 
accessing package can offer: fast random and 
sequential access to data by key values, on -line 

additions and deletions to your data files, 

elimination of lengthy sorting procedures. 

BUT WHICH ONE? 
Feature 

Random Access by Key 
Wild Card Search 
Key -Sequential Access 
Multiple Keys 
Automatic Space 
Reclamation 
Eliminate Overflow Files 

Maximum Number of Entries 
Eliminate Index File 

Reorganization 
Guaranteed Optimal Index 
File Structure 
Maximum Disk Accesses To 

Reach Any of 10,000 Entries 
Duplicate Key Values 

'32,767 for the source code versions. 

'Source code versions only. 

MICRO B +'" The Other One 

YES YES 

YES YES 

YES YES 

YES YES 

YES YES 

YES NO 
65,535' 10,000 

YES NO 

YES NO 

3 

YES2 NO 

IT'S OBVIOUS, GET MICRO B+TM! 

And search an index of over 
10,000 key values in less than one 
second on a floppy disk system! 

Assembly Language Version ...S260,00 
Specify MICROSOFT' ", CBASIC'', PL /I -80' ". S- BASIC'" 

Basic Source Code Version ...$195.00 
Specify MICROSOFT- Basic or CBASIC'" 

Shipping $2 USA / $5 Foreign 
We accept VISA and MASTERCARD 

DEALER INQUIRIES INVITED 

Making Micro's work like Maxi's 
1980 Fair Corn 

2606 Johnson Drive 

Columbia, MO 65201 

(314) 445 -3304 

CP /M and PL /I.80 are trademarks of Digital Research 
MICROSOFT is a trademark of MICROSOFT. Inc. 
CBASIC Is a trademark of Compiler Systems, Inc. 
S -BASIC is o trademark of Topaz Programming 
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will run on a 6809 system with 56 K bytes of program- 
mable memory. The software is available on both 5 -inch 
and 8 -inch floppy disks, and includes operating system, 
compiler and linker. 

System Checkout 
The power -supply cables and voltages are first checked 

without any other boards installed. Then the mother- 
board is installed, and finally the remaining printed - 
circuit boards. You will need an RS -232C -compatible ter- 
minal connected to the serial- interface card to test for the 
proper message, "S -BUG 1.5 - 8 K ", followed a blinking 
cursor. 

When I performed the checkout, everything appeared 
to be normal until I attached a terminal and noticed that 
the video display consisted of question marks being pro- 
duced much faster than the current data -transfer rate, 
which was 300 bps (bits per second). The SwTPC 
documentation states that if anything is printed, especial- 
ly question marks, the computer is probably working and 
that the problem is probably with the terminal parity, bit 
format, or data -transfer -rate setting. 

I spent a considerable amount of time checking for 
problems and couldn't find anything wrong until I used 
my ohmmeter and observed that the resistance between 
the 300 and 4800 bps lines on the motherboard measured 
about 2 ohms. I immediately suspected a solder bridge 
but was unable to find one I then called in a friend with a 
very accurate ohmmeter. He detected a dip in the 
resistance at the closest pin on the motherboard. Using a 
projector lens, he found two extremely small copper 
bridges that were covered by the green coating on the 
motherboard and were virtually impossible to see with 
the naked eye. After I removed the copper bridges with a 
small knife, the system worked beautifully. 

The moral of this story is that you should be careful to 
check adjacent bus lines on the motherboard both initial- 
ly and after assembly. Doing this will eliminate a lot of 
frustration and wasted time. 

Conclusions 
I'm pleased with the overall quality of the SwTPC 

69/K, and I recommend it to any experienced kit builder. 
One big headache -saver is to check out individual fin- 
ished boards on a working SS -50 or SS -50C system. I 

used a friend's SS -50 computer to test the 8 K -byte pro- 
grammable memory board supplied with the kit. 

If you don't have a means of testing individual boards, 
I strongly suggest the purchase of the 69/A assembled 
and tested system. When you consider the amount of 
time spent assembling and testing the unit, the extra $100 
seems like a bargain. 

SwTPC does have technical services available, but the 
entire computer must be repacked and sent to San An- 
tonio, Texas.Without the proper test equipment, it is dif- 
ficult, if not impossible, to track down specific problems. 

If you purchase factory- assembled boards, SwTPC 
does offer a factory exchange program. Boards can be ex- 
changed for a fixed fee ($40 for the MP -09 processor 
board). All factory- assembled products are included in 
the plan for 6 months, and SwTPC will arrange a service 
contract after the 6 -month period. If you're using your 
computer for business, this service is ideal. 



CALL FOR PAPERS 

EUROMICRO 81 
SEVENTH SYMPOSIUM ON MICROCOMPUTING 

PARIS, SEPT. 7 -10, 1981 

THE SYMPOSIUM 
EUROMICRO 1981 is the seventh annual symposium 
organized by EUROMICRO, the European Associa- 
tion for Microprocessing and Microprogramming. 
Previous annual conferences have been held in Nice, 
Venice, Amsterdam, Munich, Goteborg and London. 
The purpose of this conference is to bring together 
practitioners and theoreticians from industry, govern- 
ment and academia who are interested in all prob- 
lems relating to the underlying concepts and the use 
of microprocessing and microprogramming. 

SUBMISSION OF PAPERS 
Authors are invited to submit original papers on 
recent and novel work in the whole field of 
microprocessing and microprogramming. Solicited 
are all contributions concerning problems of hard- 
ware, firmware, software and applications that are 
typical with respect to systems, development, social 
implications and education. 
Authors should submit six complete copies of their 
papers to the program chairman not later than by 
March 15, 1981. 

E U ROMOUSE IN PARIS CALL FOR MICE 

EUROMOUSETM is the European version of IEEE Micromouse contest where a microcomputerized "mouse" must 
find its way in a labyrinth. 

FOR FULL DETAILS: 
EUROMICRO, 18 rue Planchat, 75020, Paris, France Tel: 1/370 -3275 Telex: 211801 

Or Contact: Dr. Rodnay Zaks, SYBEX, 2344 Sixth Street, Berkeley, CA 94710 Tel: 415/848 -8233 Telex: 336311 
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As your introduction to The Library of 

Computer and Information Sciences 

Take this 
s60.00 classic 
for only 53.00 

ENCYCLOPEDIA OF COMPUTER SCIENCE 
Edited br Anthony Ralston and Chester L. Meek. More than 1550 outsize 
pages of information on every aspect of computer science -from algebra to 
automata theory. from basic terminology to string- processing languages. 470 
articles by 208 experts. Over 700 charts, tables, graphs and diagrams. 

or 3 other 
books for only $1 each 
(values to $74.90) 

(Publishers' Prices shown) 

Interactive 

Compilers 
arty 

Interpreters 

PJ B10WII 

87970 -2. WRITING IN- 
TERACTIVE COMPILERS 
ANI) INTERPRETERS. P. J. 
Brown. Includes how to de- 
sign an internal language. 
error detection and diagnosis 
in the run -time system. and 
much more. Counts as 2 of 
roar 3 hooks. $26.95 
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If you will join now for a trial period and 
take only 3 more books -at handsome 
discounts -over the next 12 months. 

79155. SOFTWARE INTER- 
PRE'T'ERS FOR MICRO- 
COMPU'T'ERS. Thomas C. 
McIntire. How to design a 
reliable software interpreter 
for any microcomputer sys- 
tem. s23.95 

56395. AN INTRODUCTION 
TO PROGRAMMING AND 
PROBLEM SOLVING 
WITH PASCAL. G. Michael 
Schneider et al. Presents the 
fundamentals of PASCAL. a 
new computer language. 

$15.50 

raft 

42303. A DISCIPLINE OF 
PROGRAMMING. Edsger 
W Dijkstra. Program deriva- 
tion and composition. com- 
mon mistakes: plus numerous 
other examples. $21.95 

54455. IMS PROGRAM- 
MING TECHNIQUES: A 
Guide to Using DL /I, Kapp 

Lehen. Spells out specific 
techniques to write applica- 
tion programs in ANS. 
COBOL. PL /1. or Assembler 
Language in an IMS DL /I 
data base environment. 

$17.95 

62641. MICROPROCES- 
SORS: From Chips to Sys- 
tems. Rodney Zaks. Detailed 
examples. photographs. dia- 
grams and appendices. $25.00 

Chorsi . 
In 

Soft w rire 
F,e,l;Ineerinlg 

38319 -2. CLASSICS IN 
SOFTWARE ENGINEER- 
ING. Edited hr Edward Nash 
}ourdon. A compendium of 

reference articles. 424 pages. 
Softcover. Counts as 2 of roar 
3 hooks. 528.00 



woman" 
ptli 

minearnsni 
of 

51955 -2. A GUIDE TO THE 
SUCCESSFUL MANAGE- 
MENT OF COMPUTER 
PROJECTS. Humi.sh Don- 
aldson. Counts as 2 of roar 3 

Minks. 334.95 

79167. SOFTWARE RELI- 
ABILITY GUIDEBOOK. 
Robert L. Glass. Spells out all 
the technological and man- 
agement techniques. $18.95 

42053-2. DESIGNING A 
DISTRIBUTED PROCESS- 
ING SYSTEM. Humish Don- 
aldson. Includes file strategy. 
communication networks and 
workflow design. Counts as 2 
of your 3 hooks. $34.95 

Stem 
Sage, 
Stern 

ASSEMBLER 
LANGUAGE 

PROGRAMMING 

84238. 370/360 AS- 
SEMBLER LANGUAGE 
PROGRAMMING. Nance 
Stern et al. A step -by -step 
guide from the basics through 
efficient. sophisticated cod- 
ing. 516 pages. 81,4' x II" for- 
mat. Softhound. $19.50 

38968. I I I E COBOL ENVI- 
RONMENT. Grauer and 
Crwford. $20.95 

70745. A PROGRAMMERS 
GUIDE TO COBOL. William 
J. Harrison. $18.95 

41625. DATABASE: A PRO- 
FESSIONALS PRIMER. 
David Kroenke. Covers every 
aspect of data base concepts. 
systems and applications. 

524.95 

52665 -2. HANDBOOK OF 
OPERATIONS RESEARCH: 
Foundations And Fundamen- 
tals. Volume I. Edited hr 
Moder and Elnmgheahr. 71 
leading authorities on the 
technical aspects of business 
problem solving. Counts us 2 
(Omer 3 hooks. $32.50 

42213. DICTIONARY OF 
BUSINESS AND MANAGE- 
MENT. ferry M. Rosenberg. 
Over 8000 entries. $24.95 

50551. GRANTS: How to 
Find Out About Them and 
What to Do Next. Virginia P. 

IIluite. $19.50 

62620. MICROCOMPUTER 
HANDBOOK. Charles J. 
Sippl. Detailed reference to 
the technology and applica- 
tions of microprocessors. 

$19.95 

52265 -2. HANDBOOK OF 
OPERATIONS RESEARCH: 
Models and Applications. Vol- 
ume II. Edited by Moiler and 
Ehnughrabt: Forecasting. ac- 
counting and finance. human 
resource management. inven- 
tor: control. and much more. 
Counts as 2 of your 3 hooks. 

$32.50 

60145. FILE MANAGER'S 
GUIDE TO STATISTICS 
AND QUANTITATIVE 
METHODS. Kroeber and La 
Forge. $18.95 

40010. COMPUTER 
POWER FOR THE SMALL 
BUSINESS. Sippl and Dahl. 
A complete and practical 
guide to micro and mini com- 
puters that will meet the 
needs of your small business. 

$15.95 

34130. THE APPLICATION 
DESIGN HANDBOOK FOR 
DISTRIBUTED SYSTEMS. 
Robert L. Patrick. With 186 
specific design hints. Plus ap- 
pendices. tables. lists and 
more. $19.95 

COMPUTER 
DATABASE 

ORGANIZATION 

39890 -2. COMPUTER 
DATA -BASE ORGANIZA- 
TION. James Martin. An in- 
valuable planning tool having 
over 200 diagrams. Counts as 
2 of your 3 hooks. $27.95 

40015. COMPUTER OPTI- 
MIZATION TECHNIQUES. 
William Conley A ractical 
guide, to the art of solving 
optimization problems via the 
computer. 31 sample distribu- 
tion graphs: 135 computer op- 
timization programs. $24.00 

MANAGEMENT 

PETER F. DRUCKER 

59920. MANAGEMENT: 
Tasks, Responsibilities. Prac- 
tices. Peter F. Drucker. The 
skills a good executive needs 
to stay effective in modern 
management. $17.50 

Plus more books to choose from 
39997. COMPUTER NETWORKS FOR DISTRIBUTED 
INFORMATION SYSTEMS. Dimitris N. Charafas. A com- 
prehensive guide to every feature of network and systems 
architecture. 324.00 
45380. THE ENTREPRENEUR'S MANUAL: Business Start - 
Ups. Spin -Offs, and Innovative Management. Richard M. White. 
Jr. $17.50 
35450 -2. AUTOMATIC DATA PROCESSING HANDBOOK. 
The Diebold Group. Auxiliary memory. peripherals. systems 
design. consultant services. software packages. Counts as 2 of 
your 3 hooks. $38.95 

If the reply card has been removed. please write to 
The Library of Computer and Information Sciences 

Dept. 7 -AK7, Riverside, N.J. 08075 
to obtain membership information and an application. 
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The Picture -Perfect Apple 
Phil Roybal 

1111 Pippin Creek Ct 
San Jose CA 95120 

A picture is worth a thousand 
words. And it was the capability of 
representing information in pictures 
that initially attracted me to the 
Apple II computer. 

But images on a screen can be too 
personal an experience. Often no one 

else sees them. It would be great if 
there were a way to transcribe these 
images so that others could also ap- 
preciate them. There is a way to do it, 
and this article tells how. 

The program discussed here was 
written in Apple (6502) assembly 
language for the Qume Sprint Micro 
3, a daisy -wheel printer with a 16 -bit 
parallel interface. The approach is 
quite general in nature; therefore, 
you will find it easy to adapt it to 

* * * NEW YEAR SPECIALS FROM JOHN D. OWENS * * 
CALIFORNIA COMPUTER SYSTEMS 

HIGH IN QUALITY, LOW IN PRICE 
Z80 CPU, 4 Mhz, with one serial port; 12 slot S -100 mainframe, disk controller, 64K 
Dynamic Ram, CP /M 2.2' $1,645. 
Interfaced to 2 Shugart, 8 inch drives with power supply and cabinet for an 
additional $1,250. 
and you have a complete S -100 system for under $3,000. THE BEST BUY ON á 
THE MARKET. 

IMS 5000 and 8000 Systems 
The new rising stars! Beautifully designed and constructed with the Industrial Micro 
System reputation for fine quality. These systems feature a Z80 CPU, S -100 bus; double 
density drives (either single or double sided) CP /M" . 5000 series uses mini floppies, 8000 
uses maxi floppies. Hard disk and MP /M now available. 

z 

s 

z 

(., z 

ò 

s 

Model 5-00125 with two double density drives, 
Model 8 -00125 as above but with 8" drives 

AMPEX DFR -900 HARD DISK DRIVES 
Winchester media; 16MB removable; 32, 64, 
tegrated with the 1MS hardware and CP /M® 
can furnish a package consisting of an IMS 
tional hard disk and applications software. 
32MB System 

DRIVES 
Per Sci 299B Now Available!!! . $2,300. 
Cabinet and power supply $300. 
Per Sci 277. $1,210. Shugart $525. 
MPIB51 ... . $265. B52 $365. 
Innotronics and QUME also available. 

HAZELTINE 1500 $885. 

1510 $980. 1520 $1,210. 
1420 (two year warranty) $775. 

CENTRONICS 
737 $780. 730 $680. 

TELEVIDEO SMART CRTs 
912 B and C $780. 
920B $1,105. 920C $850. 

32K Static RAM $2,765. 
$4,185. 

or 96 MB fixed. These drives are totally in- 
or they can be used with other systems. We 

system, your choice of CRT or printer, op- 

$8,500. 

IMS MEMORY 16 K static $285. 
32 K static $585. 

64 K Dynamic with parity $950. 

TEI MAINFRAMES, S -100 
12 slot $500. 
22 slot $670. 

TARBELL 
Double density controller $420. 
Cables $40. 

CALIF. COMPUTER SYSTEMS 
CONTROLLER Single or double densi- 

ty; 5' a or 8' drives. ROM Addressable. 
Price includes CP /M " 2.2 $395. 

> 

Z 

-Ñ 

z 

WE EXPORT. Overseas Ca fers: TWX 710 588 2844 
Phone 212 448 -6298 or Cable: OWENSASSOC 

SEE OUR AD FOR 8" FLOPPY NORTH STAR SUBSYSTEM ON PAGE 144 

JOHN D. OWENS 
Associates, Inc. 
12 Schubert Street 

Staten Island, New York 10305 
212 448 -6283 212 448 -2913 212 448 -6298 

226 January 1981 0 BYTE Publications Inc 

other hardware. 
The high -resolution screen of the 

Apple II is actually a window into the 
memory between decimal addresses 
8192 and 16,383. Anything you see 
there can be printed on paper. This 
means that if you have a graphics 
printer, you needn't go to a lot of 
trouble writing plotting routines for 
it. Those already available in the 
Apple languages and utility programs 
will suffice quite handily. 

This capability can be put to good 
use the next time you need to produce 
a high -quality chart for a presenta- 
tion, or an attention -getting cover for 
a report. You can do the job on the 
same letter -quality printer you used 
to produce the report itself. 

Even if you don't have one of these 
elegant but expensive printers, this 
routine is still useful. Very little 
depends upon either the printer or the 
interface. In fact, the bulk of the 
routine is concerned with decoding 
the high -resolution screen addresses. 
Therefore, you can quickly tailor the 
printer routine to your hardware. 

The High- Resolution Graphics 
Screen 

The Apple graphics screen is a 
tricky beast. If you calculate how 
much memory it should consume, it 
comes out: 

280 dots X 192 lines = 53,760 pixels 

Then consider that there are eight 
colors that can be displayed. This 
means you throw in 3 bits per pixel to 
wind up with: 

53,760 X 3 = 20,160 bytes 
of memory 

Despite this, the screen takes up only 
8192 bytes. How is this done'? 

The screen doesn't show every 
color in every location. Only black - 
and -white images take advantage of 
the full resolution of the screen. 
Colors show up in alternate columns 
(green alternates with violet, orange 
with blue, etc). Apple's video cir- 
cuitry and the television set's 
response characteristics combine to 
make the rows of colored dots appear 
to fuse together. Thus, you can draw 
a "solid" horizontal line across the 
screen, regardless of the color you 
plot it in. 



While this bit of trickery does save 
memory, it makes analyzing screen 
images rather complex since you have 
to figure out what the color is at any 
given location. Fortunately, since 
most printers produce only black and 
white, the color issue is academic. If a 
dot is there, the printer prints it. The 
end result is that colors appear as less 
dense clusters of dots than solid 
white, providing a shading effect to 
images produced on the printer. 

What causes the most difficulty is 
that the designer of the Apple saved 
himself a logic gate or two through 
the use of rather unorthodox screen 
addressing. As a result, adjacent 
screen rows do not occupy con- 
secutive memory locations. It is the 
decoding of this high -resolution 
screen addressing which accounts for 
a good deal of the complexity of this 
program. The software has to use a 
series of counters to keep track of 
where it is on the screen. (Figure 2 
shows how it works.) 

The high -resolution 
screen of the Apple ills 
actually a window Into 

the memory. 

High -resolution screen addressing 
is easy to understand if it is con- 
sidered as a series of hexadecimal 
rather than decimal numbers. 

As shown in figure 1, the screen is 
divided into three major sets of 
horizontal lines which I call triads. 
Each triad is divided into eight groups 
of horizontal lines called octets. And 
finally, each octet consists of eight 
horizontal lines called fillers. A line 
consists of 280 dots, which are de- 
rived from 40 bytes of memory by us- 
ing the lower 7 bits of each byte. This 
is how it works. 

The triads begin with lines whose 
first bytes (leftmost characters) have 
hexadecimal addresses: 

2000 
2028 
2050 

If you poke is into these addresses 

while the high -resolution screen is addresses: 
black, dots will appear along the left 
margin, evenly dividing the screen 
vertically into thirds. 

Within a triad are octets. The 
octets begin with lines whose first 
bytes are incremented by hexa- 
decimal 80 from the starting address 
of the triad. For example, the first 
triad, which starts at hexadecimal 
2000, has octets beginning with lines 
whose first bytes have hexadecimal 

2000 
2080 
2100 
2180 
2200 
2280 
2300 
2380 

Each octet has eight lines within it. 

* * * TELETYPE MODEL 43 INVENTORY SALE * * * 

ï TELETYPE Model 4320 AAA $885. 
220 volt model with transformer installed inside 
cabinet $985. 

8level, 1' tape $2,595. 
Limited supply of Model 45 available. 

IBM 3101 CRT Model 10 $1,195. 
Model 20 $1,395. 

Selectric -like, detached keyboard. 9x16 dot matrix. Main- 
tenance contract from IBM only $70 per year. 

ITHACA INTERSYSTEMS 
Full S -100 IEEE Compatibility! Full 24 address bits. DMA disk 
controller. SYSTEM 2A includes 20 slot mainframe with front 
panel, 64K Dynamic RAM. Z80 CPU, 4 MHZ, extended ad- 
dressing capability. 4 parallel, 2 serial I /O, floppy controller. 
Our discounted price $3,236. 

MARINCHIP SYSTEMS M9900 
Elegant 16 bit CPU, S -100 compatible, multi user, multi pro- 
cessor operating system. BASIC, FORTH, META, PASCAL, 
Word processor, text editor 
CPU kit and software package $ 550. 
Assembled $ 700. 
Complete system, 64KB, two drives $5,700. 

MICROANGELO $2,280. 
High resolution graphics system. Microangelo features 15', 
22MHZ, green phospher screen, 72 key keyboard; includes 
complete cabling and software. From SCION. 
S-100 Graphics card $960. 

GRAPHICS SOFTWARE 
On line, real time, for the M9900 to drive the Microangelo. 
For use in design of PC board masks, IC masks and other ap- 
plications. 

CORVUS HARD DRIVES 
We are the S -100 CORVUS dealer in the New York area. 
Demonstrations by appointment. 
MODEL 11, HARD DISK SYSTEM $4,820. 
Mirror Backup System $ 715. 
Host Multiplexer $ 675. 

MULTI -BUS 
Z -8000 CPU and supporting boards. From Central Data 
Corp. Complete systems starting at $6,500. 

INDUSTRIAL 
MICRO 

SYSTEMS 
TELETYPE 

HAZELTINE 
IBM 

TELEVIDEO 
TEI 

TARBELL 
CORVUS 
PER SCI 

NEC 
ITHACA 

INTERSYSTEMS 
MARINCHIP 

DATA SOUTH 
QUME 

CENTRONICS 
TEXAS 

INSTRUMENTS 
ATARI 

DEC 
CALIFORNIA 
COMPUTER 

SYSTEMS 
KONAN 

EDGE 
TECHNOLOGY 
INNOTRONICS 

XEROX 
DIABLO 

INTEGRAL 
DATA SYSTEMS 

CROMEMCO 
SOROC 

MICROPRO 
TELETEK 

NOVATION 
AMPEX 

CDC 
NORTH STAR 
COMMODORE 

SCION 
MPI 

POWER ONE 
MEASUREMENT 

SYSTEMS 
AND CONTROL 

WE OFFER A FULL RANGE OF EXPERT CONSULTING 
SERVICES COVERING ALL AREAS 

OF COMPUTER APPLICATIONS AND SYSTEMS. 

JOHN D. OWENS 
Associates, Inc. 

SEE OUR AD ON FACING PAGE 
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(OPTICAL 

FILTER 

from 
INTERNATIONAL OPTICS 

REDUCES EYE STRAIN 
REDUCES FATIGUE 

INCREASES CONTRAST 
INCREASES READABILITY 
ENHANCES APPEARANCE 

Special imported (1/8 Inch) cast acrylic, 
selected to duplicate the positive bene- 
fits of the green phosphors. 

Edges are bevelled and polished for pro- 
fessional appearance. Simply mounts to 
outside frame with double -sided adhesive 
form tape. No tools necessary. 

Not thin cellophane type - will not fade, 
streak, wrinkle, or distort. 

FOUR SIZES AVAILABLE 

Sony (8 3/4 x 9 5/16) 
Radio Shack (8 3/4 x 11 1/16) 

Soroc 120I8x10) 
Leedex (11 15/16 x 9 1/2) 

ONLY $15.95 
1111111111111111111111112111 

THE PENCIL SHARPENER 
Mail merge & print enhancement for 

CP /M Electric Pencil 
THE STAR BRIGHTENER 

Mail merge for Word Star 
THE POST SCRIPT 

Mail merge & print enhancement for 
TRS -80 Electric Pencil & Scripsit 

$$$$$$$$$$$$ 
And from our DiScount Divi$ion 

Cool Special from our Winter Flyer 

Complete word Processing System 
$1599.00 

(Includes printer) 

Also Available at Lowest Possible Prices 

Radio Shack Apple Northstar Atari 
D -CAT Okidata Centronics Diablo 
NEC Vector Graphics Televideo 
Soroc Sanyo MPI 

And Much, Much More!! 
Send self -addressed, stamped envelope 
for fastest response on latest flyer. 

$$$$$$$$$$$$ 
MICRO BUSINESS SYSTEMS 

18325 Vanowen St. No. 34 
Reseda, CA. 91335 

(213) 705 -5999 

Terms: MC or VISA add 3 %* California 
add 6% tax* Electric Pencil trademark of 
Michael Shrayer Software, Word Star 
trademark of Micro Pro. Scripsit is trade- 
mark of Tandy Corporation. 
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These lines start with bytes whose ad- 
dresses go up in increments of hexa- 
decimal 400 from the octet starting 
address. Thus, the first octet of the 
first triad has eight lines in it that start 
with the hexadecimal addresses: 

2000 
2400 
2800 
2C00 
3000 
3400 
3800 
3C00 

This is a bit complex. It helps if you 
work out a table and verify it by pok- 

2000 

First 
Triad 

2028 

First 
Octet 

Second 
Octet 

Third 
Thru 
Eighth 
Octets 

ing information into the high- resolu- 
tion screen area. Adapting the pro- 
gram to handle a different printer is 

relatively trivial compared to under- 
standing the address scheme. Thus, 
this algorithm is a good base to build 
on, no matter what hardware you 
use. 

A Tour of the Driver 
The driver routine (see figure 2) 

knows that the screen is contained in 
the memory area between hexa- 
decimal 2000 and 3FFF. Therefore, it 
moves the print head to the left 
margin and then starts with hexa- 
decimal address 2000, in the first 

2000 

2080 

2100 

2028 

Line 
Beginning 
Locations 

2000 
2400 
2800 
2C00 
3000 
3400 
3800 
3C00 
2080 
2480 
2880 
2C80 
3080 
3480 
3880 
3C80 
2100 

2028 

Second 
Triad 

2050 

Third 
Triad 

First ( Octet 
20A8 

Second 
Thru 
Seventh 
Octets 

L 
23A8 

Eighth 
Octet 

2050 

First C Octet 20D0 

Second 
Thru 
Seventh 
Octets 

23D0 
Eighth 
Octet 

2050 

Figure 1: Apple II high -resolution screen -memory addressing. All addresses shown are 
in hexadecimal radix. The screen is divided into three major sets of horizontal lines 
called triads. Each triad is divided into eight groups of horizontal lines called octets. 
Each octet is divided into eight horizontal lines called fillers. Each line uses 40 bytes of 
programmable memory and consists of 280 dots. 



Can your 
software pass 

this screen test? 

To be a star, you've got to be 
good. Do you know the word 
processing system good enough to 
show you a true screen image 
of what your printout will look 
like? You do now. It's called 
WordStar,TM' and it's well worth 
looking into. 

With WordStar, you can erase, 
insert, delete, move whole copy 
blocks around, change margins 

even in mid -paragraph, add in all 
sorts of special print enhance- 
ments like underlining and bold- 
face, and lots more. 

And WordStar's so much 
easier to learn because of its 
unique and extensive self -help 
menus. Every typist in your 
office can be an instant screen star. 
Call (415) 457 -8990 and ask 
for a copy of our WordStar demon- 

Requires CP /M (a trademark of Digital Research) or compatible operating systems. eg. CDOS. ADOS, etc. 

Circle 145 on inquiry card. 

stration booklet. Remember, when 
you're the star we're the star. 

(mkPro) 
INTERNATIONAL CORPORATION 

The Star Maker 
MicroPro International Corporation 
1299 4th Street, San Rafael, CA 94901 
(415) 457 -8990 TELEX 340388 
Sold through authorized dealers and 
distributors only. OEM inquiries invited. 
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CALL OUR TOLL FREE NUMBER 

800 -538 -5000 
Guaranteed 24 Hr. Shipment 
Call us for volume quotes 

We will beat any competitors prices. 
Give us a call and we'll prove It. 

16K RAM SALE 
4116 -200NS 
8 FOR 29.95 

MEMORY SPECIALS 
2101 450ns 2.49 2708 4500s 6.25 
2102.1 450ns .99 2716 450ns 10.95 

21L02-1 450ns 1.29 2732 450ns 29.95 
2112 450ns 2.99 2650 12.95 
2114 450ns 4.35 2-80 9.95 
2114L -3 300ns 4.75 8080A 3.95 

74LS00 
74LS02 
74LSO4 
74LS08 
74LS10 
74LS20 
74LS30 
74LS32 
74LS38 
74LS42 
74LS51 
74LS54 
74LS73 
74LS74 

THE COMPLETE 
LS SERIES 

AT THE BEST PRICES! 
.32 74LS85 
.38 74LS86 
.35 74LS93 
.38 74LS95 
.32 74LS109 
.35 74LS138 
.35 74LS139 
.39 74LS151 
.39 74LS153 
.79 74LS157 
.35 74LS158 
.35 74LS161 
44 74LS163 
48 74LS174 

1.23 
.45 
.71 

1.11 
.49 
.79 
.79 
.79 
.79 
.79 
.82 
.99 
.99 

1.19 

74LS175 
74LS191 
74LS195 
74LS221 
74LS240 
74LS241 
74LS244 
74LS283 
74LS298 
74LS367 
74LS368 
74LS373 
74LS374 
74LS377 

1.09 
1.31 
1.39 
1.28 
1.89 
1.89 
1.79 
1.03 

1.24 
.99 
.99 

1.85 
1.81 
1.48 

DIP IC 
SWITCHES SOCKETS 

4 position .99 14 pin 10/1.49 
5 position 1.02 16 pin 10/1.69 
6 position 1.06 24 pin 4/1.00 
7 position 1.09 IMSAI S -100 edge 
8 position 1.14 connector solder 

tail gold 2.49 

LINEAR IC'S 
LM301 V .34 L M 380 1.29 LM747 .79 
LM309K 1.49 LM555V .39 LM1310 1.90 
LM311V .64 LM556 .69 LM 1458V .69 
LM317T 2.29 LM565 .99 LM 1488 1.39 
LM323K 4.95 LM566V 1.49 LM 1489 1.39 
LM324 .59 LM567V 1.29 LM 1800 1.99 
LM339 .99 LM 723 .49 LM 1889 2.49 
LM377 2.29 LM741V .29 LM3900 .59 

VOLTAGE REGULATORS 
7805T .89 7812K 1.39 7905K .1.49 
7812T .89 7905T .99 7912K 1.49 
7605K 1.39 7912T .99 78L12 .69 
V = 8 PIN K =T0-3 T = TO-220 

O'T'HER SPECIALS 
2N3055 10/6.99 LM723 10/3.99 
951-190 7.99 LM741 10/2.99 
8038 3.99 7805 10/7.99 
LM380 5/4.59 7812 10/7.99 
LM555 10/3.49 RED LED 100/7.99 
LM556 5/3.49 GREEN LED 50/6.99 
LM565 5.3.99 MAN 72 CA .3" 10/7.99 
LM567 4/4.99 MAN 74 CC .3" 10/7.99 

TERMS Include $2.00 for shipping. $10.00 
minimum order. Send SASE 
tor complete catalog. 
Bay Area Residents add 61/2 %sales tax. 
Calif. Residents add 6% sales tax. 

JDR MICRODEVICES, INC. 
1101 South Winchester Blvd. 
San Jose, California 95128 

800 -538 -5000 
408-247-4852 
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triad, first octet, and first filler line. 
Beginning at one end of the first line, 
it looks at the lower 7 bits of each 
byte until it has scanned (decimal) 40 
bytes without finding a dot, or until it 

INITIALIZE PRINT HEAD POSITION 

TR OC= FL= BYTMSK=0 

has found a dot. 
In the first case, the complete line is 

blank (all zeroes), so the driver issues 
a line feed. It then picks the next line 
(in this case, the second filler line in 

ADDR= 
$2000+($28'TR)+($80'0C)+($400'FL)+ BYT 

DATA SCREEN (ADDR) 

DATA = DATA AND MASK (MSK) 

YES 

DELTA =ABS(HEAD POS'N -DOT POS'N) 

CONSTRUCT HEAD MOTION STRING 

MOVE HEAD 1/60" PER DOT 

UPDATE HEAD POS'N COUNTER 

RAISE RIBBON AND PRINT DOT 

MSK=MSK+1 

NO 

BYT=BYT+1 

NO 

BYT=0 

LINE FEED 1/48" 

FLFL+ 1 

NO 

OC=0C+1 

NO 

TR=TR+1 

RESET PRINT HEAD 
TO LEFT EDGE 

RETURN 

MSK=O 

Figure 2: Flowchart for a program to drive the Qume Sprint Micro 3 plotter to print 
Apple 11 screen graphics. The shaded boxes indicate hardware- dependent code, 
although the code is very similar for all 16-bit parallel printers. Abbreviations are as 
follows: TR =triad counter; OC =octet counter; FL =filler counter; BYT= filler-line- 
byte counter; and MSK =seven -dot byte mask. 



Can You Tell Which Tax Practitioner 
Uses Aardvark Software? 

Aardvark helps you eliminate long hours 
of arduous work by providing fast, accurate 
and cost -effective software. Aardvark helps 
you save time and energy, while your clients 
benefit from some of the most comprehen- 
sive tax programs available. 

The Aardvark system, designed by CPA's 
with over 17 years of "Big Eight" tax experi- 
ence, meets or exceeds the requirements 
of most professional tax preparers. All Aard- 
vark Software- programs run on a variety of 
microcomputers, including Microengine, 
ACI -90, ' Apple,t and TRS -80. t t 

Two new products from Aardvark are "Tax 
Prep" and "Tax Plan" "Tax Prep" allows you 
to easily calculate your client's Federal 
Form 1040, including all lettered schedules 
(A -TC) and the most frequently used num- 
bered forms. Selected state forms are also 

Circle 147 on Inquiry card. 

available. Since this system is user -oriented 
and fully prompting, even a novice can pro- 
cess forms immediately. 'Tax Plan" is de- 
signed to eliminate hours of work and 
human error when evaluating various tax 
alternatives for your clients. It allows you 
to enter a variety of income and expense 
items and isolate the tax effects attribu- 
table to changes in one or more items (e.g. 
wages, capital gains, charitable contribu- 
tions, etc.) 

Aardvark Software" programs are fast, 
efficient and easy to use. Of course, if you 
enjoy working nights, weekends, holidays,... 

For more information, please write orcall us. 

is a trademark of Western Digital Corporation. 
is a trademark of Associated Computer Industries. 

t is a trademark of Apple Computer Inc. 
t t is a trademark of Tandy Corporation. 

AARDVARK SOFTWARE INC. 
The Microcomputer People for Professionals 

783 NORTH WATER STREET MILWAUKEE. WISCONSIN 53202 414/289 -9988 
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NTEIINATIDNAL Offers 
Lowest Prices Anywhere! 
CMC International a division of Computer Marketing Corporation 

We're the West's largest 
distributor of Superbrain 
hardware and software, 
and WE WON'T BE 
UNDERSOLD! 

SUPRBR AIN 

4K Single Sided 255 Double Density Beg 53345 

MODEL QD $324 
720 K Bytes Storage and 64K RAM 

CO/VI PUSTAR 
Model 10 ...Sugg. List $2495... Your Cost $2195 
Model 15 $1995 $1755 
Model20 $3995 $3515 
Model 30 $4495 $3955 
Model 40 $4995 $4395 

HARD DISKS 
Intertec's Winchester type 8" hard disk 
for Superbrain or Compustar Terminal 

10mb Sugg. List $4995 YourCost$3890 
Call for prices on 32 mb and 96 mb hard disks. 

TERMINALS 
Intertube Ill . Sugg. List $ 895 .... Your Cost $750 
Emulator... Sugg. List$ 895.... Your Cost $750 

WORD PROCESSING 
VTS 80 

Reg. $549 $469 
Magic Wand 

$400 $325 

COMMUNICATIONS 
Link 80 

Reg. $100.. Your Cost $89 

SOFTWARE 
CBasic MBasic Reg. 

Accounts Receivable X X 5 750 
Accounts Payable X X 750 
General Ledger X X 750 
Payroll X X 750 
Inventory X X 750 

Restaurant Payroll X 750 

Job Costing X 750 

Mailing List X 

Mailing List (NAD) 
Master Tax Package (CP Aids) $1500 
Restaurant Cost & Inventory Program . $750 

Graham.Dorian 
Medical Billing .51000 
Dental Billing $1000 
Cash Register Inventory Program ... ..$750 

Your Cost 
$350 
$350 
$350 
$350 
$350 
$350 
$350 
$150 
$150 
$995 
$350 

$899 
$899 
$500 

Printers 
DOT MATRIX 

M P 188T Sugg. List $749 $595 
MPI 88G .... Reg. $749 Your cost $650 
With graphics option ..$799 $700 
Paper Tiger 
Model440 $995 

Model 440 wlgraphics 

& 2K Buffer $1100 $985 
T1810 51895 $1650 
TI 810 wffull Asc II $2155 $1950 
Anadex 

DP 9500 . $1650... $1399 
DP9501 $1650. $1399 

Daisy Wheel 
Diablo $2950 $2180 

RO wnractor 53250 $2380 
NEC 5510 

$895 

$2950 Call for price 

Xymec Typewriter 
Printer 52650 $2350 

Vista V 300 51895 $1795 
Oume Sprint 
5145 RO $3073 $2695 

KSR $3537 $3145 
witractor $3787 $3350 

Other Hardware 
CAT Novation Modem .5199 $169 

Cash Register Interface .51000 
E Prom $125 
Upgrade kit cuts in half access time. 
Allows serial number of machine on chip 
and all software. 

DISKETTES 
Verbatim 

Double density, 
Single Sided, 
Pkg. of 10 $60. 

Double density, 
Double Sided. 
Pkg. of10 $75. 

LANGUAGES 

$795 
$120 

$30 

550 

C Basic Your Cost $125 
M Basic $325 
Fortran $450 
Cobol $850 

DEALER INQUIRIES INVITED visA 

TO ORDER CALL 1-800-426-2963 (Washington Residents add 
O INFORMATION CALL 12061 4539777 5% Sales Tax) 

ENTfRNATIIINAI 
Administrative Offirr.s PI O Boa 679 WírnatcheR WA YtiNU 1 

National and International Sales Ofltrrr 
Bellevue. WA 98004 

232 January 1981 © BYTE Publications Inc Circle 148 on inquiry card. 

the first octet) and again scans it from 
end to end. This pattern continues (if 
the whole screen is blank) through the 
eight filler lines of each octet, the 
eight octets of each triad, and all 
three triads, until the end of the 
screen is reached. Then the driver 
jumps back to the routine that called 
it. 

When a nonzero bit (a dot on the 
screen) is found, the driver calculates 
the distance from the present print 
head location (normally over the last 
dot printed) to the new dot position. 
It then moves the print head into 
place in a single step (instead of ratch- 
eting along over every dot position). 
When the print head is in place, the 
dot is printed. 

In the driver written here, if at least 
one dot has been printed on a line, the 
next line will be scanned and printed 
from the opposite direction. This pro- 
vides the fastest printing with 
minimum wear and noise under 
average conditions. While this 
scheme is not 100% optimized, it 
does yield very acceptable perfor- 
mance. The determination of scan - 
and head -motion direction adds com- 
plexity to the algorithm without con- 
tributing to the basic capability, so 
this feature is omitted from the flow- 
chart in the interests of clarity. 

The bulk of this program is 
dedicated to screen -address decoding. 
The only section tightly woven about 
the hardware is the output routines. 
These come last in the source code to 
facilitate changing them without 
reassembling the entire driver. They 
assume that you are using a Qume 
printer receiving 16 -bit parallel code 
in the format shown in figure 3. If 
you are using another printer and in- 
terface, just write code to send the 
correct control characters to your 
printer hardware. 

Using the Plotter 
The driver was written for a printer 

that provides horizontal resolution of 
120 steps per inch and vertical resolu- 
tion of 48 steps per inch. Two 
horizontal increments are used for 
each screen dot, and one vertical in- 
crement is used for each line. As a 
result, the printer will reproduce the 
high -resolution graphics screen in a 
space about 11.3 by 9.8 cm (4.7 by 4 
inches). This area will be centered on 
a 20.8 cm- (81/2-inch) wide page, and 
will start printing at wherever the 
paper is located at the time the driver 
is called. 

Once you have loaded the driver 
and produced an image in high- 



DECO LSI® 11/23 COMPUTERS $6750 
and we're delivering from stock! 

IMF 

CI -103 DESK TOP COMPUTER. Available with LSI 11/23 or LSI 11/2. Complete computer system 
enclosed within a VT -103 video terminal, immediate delivery. Only $4500 with LSI 11/2 and 64K 
Memory. $6750 with LSI 11/23 and 96K Bytes Memory. 

PDP 1103SE - LSI 11/2 CPU, 64KB Memory, power 
supply, KEV 11 in 8 slot rack mountable chassis. $2695 

CI 1103LK - LSI 11/2 CPU, 64KB Memory, power supply, 
KEV 11 in 16 slot rack mountable chassis. $2750 

CI -11/23 AC - LSI 11/23 CPU, MMU, 256KB Memory, 
power supply, in 16 slot rack mountable chassis. $6895 

LSI 11/2 CPU card with 64K Byte 
Memory. $1095 
1 Megabyte RX02 Floppy Disk 
System. $3045 
RT11 V4 Operating System. $1085 
RSX11M Operating System. $3250 
VT100AA Video Terminal. $1795 

-~ Chrislin Industries, Inc. 
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Computer Products Division Computer Products Division 
31352 Via Colinas Westlake Village, CA 91362 213 -991 -2254 

DEC. LSI. PDP. are Trademarks of Digital Equipment Corp 
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Free: 
Edmund 
Scientific 
Catalog 

Explore With Us! 
Over 4,000 unusual and intriguing 
products are in this FREE 1981 
catalog. Our new products for 
work and leisure will peak your 
curiosity and make you eager to 
try them yourself. 

What's Your Interest? 
It's all here -Astronomy, 
Microscopy, Lasers, Alternate 
Energy, Weather, Binoculars, 
Magnets, Magnifiers, Lab 
Equipment, Biofeedback, Unique 
Lighting, Scientific Living -and 
more! Discover a new interest or 
add sparkle to an old one. 

Don't Delay! 
Our FREE 112 -page, colorful 
1981 catalog is your guide to 
unique, exciting products. You'll 
find what you're looking for and 
more in Edmund Scientific's 
World Of Science 

Yes! Rush me your FREE Catalog 
so I can explore Edmund Scientific's 
World of Science ... Today! 

Name 
Address 

City 
State _Zip 
Clip and Mail Coupon to 
Edmund Scientific 
Dept. 3015 KHO2 Edscorp Bldg. 
Barrington, N.J. 08007 
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resolution page 1, just turn on your 
printer and enter the routine with a 
CALL from BASIC or a G command 
from the monitor. 

OUTPUT 

7 6 5 4 3 2 1 0 

LOW BYTE 

I I I I 

ASCII CODES USE BITS 1 -7 
MOTION CODES USE ALL 8 BITS- 

HIGH BYTE 

I I I 

MOTION DISTANCE 
MOST SIGNIFICANT 
DATA BITS (0 -4) 

I I I 

STROBES: 

PRINT CHARACTER 

MOVE PRINT CARRIAGE 

FEED PAPER 

/NPUT 
7 6 5 4 3 2 1 0 

HIGH BYTE 

STATUS FLAGS: 

PRINTER READY 

PLATEN READY 

CARRIAGE (POSITION) READY 

PRINT HEAD READY 

Getting a Copy of the Driver 
A driver code is rather long for 

publication. In any case, typing it in 
is a masochistic form of entertain- 
ment. To alleviate these problems, I 

have made this code available on 
5 -inch floppy disk. The disk includes: 

object code assembled at hexa- 
decimal location 9000 (for 48 K -byte 
systems), and hexadecimal location 
5000 (for 32 K -byte systems) 

source code in a text file 

Also included is a version of this code 
adapted for use with Sprint 5 printers 
interfaced through Apple's Serial In- 
terface Card. 

To obtain your copy of this floppy 
disk, send a check for $14.95 (Califor- 
nia residents add 6% sales tax) plus 
$1.00 shipping and handling to Con - 
tech, 1111 Pippin Creek Ct, San Jose 
CA 95120. Ask for the "Picture - 
Perfect Apple" software. 

Figure 3: The form in which the driver 
described in the text communicates with 
the Qume Sprint Micro 3 plotter. A strobe 
consists of a "1 " bit in the appropriate 
position, with all other bits "0." If all 
strobes are raised simultaneously, the 
printer is reset and the print carriage 
moves to the left margin. 

Figures 4a, 4b, and 4c: Three examples of Apple 11 high -resolution graphics transcribed 
by the Qume Sprint Micro 3 plotter, using the driver described in this article. 



Poking Data Into the High - 
Resolution Screen Area 

Direct interaction with the 
Apple II high -resolution screen 
memory is an excellent way to 
test addressing schemes and ex- 
plore the structure of Apple 
graphics images. To experiment 
on your own, get into the 
monitor mode (type CALL 
-155) and display the high - 
resolution screen by typing: 

C050 C054 C057 

and hit the Return key. You are 
looking at page 1 of the high- 

resolution screen. To clear it of 
garbage, fill it with Os by typing: 

2000:0 2001 < 2000.3FFEM 

followed by a return. Once you 
have a clean screen, type a hexa- 
decimal address followed by a 
colon and FF. For example: 

2000: FF 

followed by a return. This will set 
the byte to all Is and will produce 
a 7- dot -wide line segment at the 
appropriate place on the screen. 

4c _4 

Circle 151 on inquiry card. 

Harre some 
areal 

memories. 

16K PROM boards. 
PROM card has 2708 -type memory 
Quality board construction 0 -4 wait states 
Address any 4K group to any 4K boundary 
Control up to 8 banks of memory Fully 

assembled and tested PRICE -$300 
(California residents add 6% sales tax) 

Expandable 5 MHz RAM boards. 
8 -32K expandable RAM board uses TI 4044 
memory runs at 5MHz Fast 250 ns access 
time Bank select Address any 4K block to 

any 4K boundary Quality board construction 

PRICE -8K -$175; 16K -$315; 24K -$475; 
32K -$620; 8K add -on kits -$135 
(California residents add 6% sales tax) 

Call or write Artec for details 

ARTEC ELECTRONICS, INC. 
605 Old County Rd., San Carlos, CA 94070 

Telephone (415) 592 -2740 
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astload 
FOR TRS8O* MODEL I USERS ONLY 

16 Times 
Normal Speed 

per 

FAST 
LO 

TERFACE CASSETTE 

M o ícr 

41C 

'TRS -80 is a trademark of Tandy Corp 

High speed load TRS -80' Level II cassettes 
Input 15K byte Level II program in 15 seconds 
Search BASIC or SYSTEM programs by name 

Unlike other high speed tape input de- 
vices, FASTLOAD uses standard format 
cassettes. Therefore, there is no need to 
re- record on other media. At 8000 baud, 
FASTLOAD is faster than disk for short 
programs. FASTLOAD reads tapes at the 
fast -forward speed of the CTR -41 cassette 
recorder. The recorder can also be used 
for CSAVE at the normal speed. 

FASTLOAD connects to the 40 pin I/O or 
to the Expansion box.The control program 
does not use computer memory because 
it is in a built -in PROM. Other valuable 
features are keyboard debounce program, 
automatic key repeat routine and key - 
beep via cassette speaker. Price is $188.00 
for FASTLOAD and $95.00 for the modi- 
fied CTR -41 recorder. 

Personal Micro Computers Inc. 
475 Ellis Street, Mountain View, CA 94043 (415) 968 -1604 
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PMC-80 
Level II 16K at $645 
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SOFTWARE COMPATIBLE 
Reads all Level II BASIC tapes 
Reads all SYSTEM tapes 
Full range of peripherals 

The PMC -80 is a "work- alike" computer 
to the popular TRS -80' Model I, Level II 
by Tandy, Radio Shack. The PMC -80 has 
16K bytes of RAM and the complete 
Level II 12K BASIC ROM by Microsoft 
that makes it 100% software compatible 
with programs from Radio Shack and 
from the hundreds of other independent 
suppliers. The built -in cassette player 
reads standard Radio Shack programs 
for the TRS -80' 

Sold through computer stores. 

Video output for monitor and TV 
Optional FASTLOAD at 8000 baud 
Optional Upper /Lower case 

The PMC -80 will operate with any of the 
many peripherals Radio Shack and 
other independent vendors have in- 
vented to plug into the TRS -80' Most 
importantly, the Interface Adapter per- 
mits Expansion Interfaces with memory 
expansion to 48K to be added. An 
Expansion Interface will also permit the 
addition of Radio Shack compatible 
5I 4 " disks and disk operating systems, 
RS 232, printers, etc. 

TRS -80 is a registered trademark of Tandy, Radio Shack. 

Personal Micro Computers, Inc. 
475 Ellis Street, Mountain View, CA 94043 (415) 962 -0220 
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Micrograph 
Part 3: Software and Operation 

Some background on interactive 
computer -graphics systems was pre- 
sented in Part 1. In Part 2, a descrip- 
tion was given of the hardware for a 
low -cost color -graphics display pro- 
cessor, called Micrograph, which in- 
terfaces to a microcomputer as an in- 
telligent peripheral device. In this, the 
third and final part, you will become 
familiar with the software for Micro- 
graph, which implements the display - 
processor instruction set introduced 
in Part 1, and be given instructions 
for operating the system. 

Software Perspective 
Two packages of software are re- 

quired to support Micrograph, as we 
have observed in the generalized 
graphics system in Part 1. The first 
package is the applications software, 
which executes in the host computer. 
This software creates and manipu- 
lates abstractions of images. The 
elements of these images are de- 
scribed to the display processor 
through the instructions in a display 
list. Within the display processor 
itself, there must reside a second soft- 
ware package that converts these in- 
structions into a visible image. 

In Part 1, we described one such in- 
struction set for controlling a color 
raster -scan display processor, and it 
is summarized in table 1, here, in Part 
3. Since emphasis has been on the 
display processor, and since the ap- 
plications software is system specific, 
the remainder of this article will con- 
centrate upon the other package: the 
software internal to the display pro- 
cessor. However, the protocol soft- 
ware in the host computer that is 
needed to carry out communication 
with Micrograph will be described. 
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E Grady Booch 
4314 Driftwood Dr 

Colorado Springs CO 80907 

Mnemonic 

CALL 
LCRAM 
LPIX 
LREG 
LSUB 
LSYM 
MOV 
RCRAM 
RET 
RPIX 
RREG 
RSUB 
RSYM 
SYM 
VEC 
WAIT 

Name 

Call subroutine 
Load color memory 
Load pixel 
Load register 
Load subroutine 
Load symbol 
Move 
Read color memory 
Return 
Read pixel 
Read register 
Read subroutine 
Read symbol 
Display symbol 
Draw a vector 
Wait 

Diagnostics are available under XERR. 

Table 1: Summary of graphics 
primitives. These instructions control 
the graphics -display processor in 
Micrograph. 

Software Description 
The source software for 

Micrograph consists of approxi- 
mately 2400 lines of Z80 assembly - 
language code plus internal corn - 
ments. (See listing 2 in Part 1, BYTE, 
November 1980, page 280; listing 1 in 
Part 2, BYTE, December 1980, page 
327; and listing 1, in this issue, page 
240.) This code assembles to approx- 
imately 2.6 K bytes of object code 
and resides in the three system 
EPROMs (erasable programmable 
read -only memories) in the address 
space decimal 0 to 3071. 

The Micrograph software was 
written on a Zilog Development 
System and conforms to the Zilog 
Z80 assembly -language standards. 
Structured programming and step- 

wise refinement were used to develop 
the software. By virtue of these 
techniques, once I had cleared out the 
typos in the source, I required only 
four assemblies to complete the final 
working package. 

Software Structure 
Figure 1 (on page 264) indicates 

that, as a result of stepwise refine- 
ment, the Micrograph software is 
highly structured. The software con- 
sists of one main routine, three driv- 
ing modules, seventeen routines that 
implement the instruction set, twelve 
shared utility routines, and five inter- 
rupt- service routines. These routines 
appear grouped together by their 
class, then alphabetically in the soft- 
ware source listing. 

The routine MAIN drives the entire 
Micrograph software and handles a 
call to the power -up INIT (initializa- 
tion). MAIN then enters an infinite 
loop of instruction fetches (via 
FETCH) and executes (via EXEC). In 
this sequence, Micrograph requests 
an instruction from the host corn - 
puter and executes it. PRIMAT is 
then called by EXEC to calculate 
which instruction has been com- 
manded and, in turn, calls the ap- 
propriate routine that processes the 
various options of the instruction. 

These sixteen routines (CALLS 
through WAIT) correspond directly 
to the instruction set in table 1. Since 
the routines execute similar code, 
they may call any of several utility 
routines. These routines include null 
subroutine calls (GUSER and USER), 
routines for communicating with the 
host computer (GETBLK, SENDBK, 
and SENDBY), and some primitive 

Text continued on page 260 



COLLECTOR E ITION 

RS 
The Byte Covers shown at left are available as 
Collector Edition Prints. Each full color print is: 

11" X 14" including a 11/2' border. 
Part of an edition strictly limited to only 100 
prints. 

Personally inspected, signed and numbered 
by the artist, Robert Tinney. 
Accompanied by a Certificate of Authenticity. 
Carefully packed and shipped first class. 
Priced at $20, plus $3 ($6 overseas) for post- 
age and handling. If Set 1 -4 or Set 5 -8 is 
ordered, the price for all 4 prints is only $70. 

To order, use the coupon below. Visa or Master - 
Charge orders may call Toll Free. 

Please send me the following Collector Edi- 
tion Byte Covers and Certificates of Authen- 

ä Cover Amount 

#1 -7 Bridges of Konigsberg $20 

_ _ #2 -Fun and Games $20 

#3- Homebrew $20 

#4- Software Mirage $20 

#5- Computer Engineering $20 

#6 -Total Eclipse $20 

#7- Computer Hardware $20 

#8- Perspectives $20 

.No.'s 1-4 $70 

_No.'s 5 -8 $70 

Post. 8 hand. ($3 in US , $6 overseas) $ 

Total 

I have enclosed check or money order 

Visa MasterCharge 

Card # 

Expiration Date 

Send my print(s) to: 

Name 

Address 

City - 

State lip 
Mail this coupon to: 

rotiert tinney graphics 
1864 N. Pamela Dr. 

Baton Rouge, LA 

FOR VISA OR M 
70815 

ASTERCFlgRGE 
ORDERS CALLT 

1- 
80p_854 

ALL FREEI 
caor: , s 0562/Ext.9/0 24 HQUR 0o-4927257/En. 

910 S 
A DAY! 7 DAYS A 



Circle 153 on inquiry card. 

TOUGHEST 
BOARDS 
IN TOWN 

FOR S -100's 
Monitor and control 
in wicked environments. 

Want to put your S -100 system to 
work in the world of computerized monitor- 
ing and process control? 

Dual Systems has all the boards it 

takes to do the job in the toughest factory 
environments. All are designed to function 
dependably in the real world of industrial 
control. All operate with Cromemco, North 
Star and other S -100 systems. 
A/D board. 12 -bit precision. 32 single - 
ended inputs. Or 16 differential inputs. 25 
As conversion time. Vectored interrupt. 
$635. Or $725 with 1 to 1000 gain trans- 
ducer amplifier. Works with our thermo- 
couple compensation board and our 4 -20 
mA input boards as well. 
D/A board. Four independent channels. 
12 -bit precision. Input is binary or 2's com- 
plement. Compatible with all existing I/O 
mapped software. $495. Drives our ampli- 
fier board which outputs 4 -20 mA. 
CMOS RAM board. On -board battery 
back -up preserves data a year. 200 ns 
read /write time. Runs at 4 MHz. 8K bytes 
$590. 16K bytes $990. 
CMOS clock board. On -board battery 
back -up keeps clock running a year. New 
LSI chip carries date, hours, minutes and 
seconds. Read or write directly from I/O 
port. Vectored interrupt. $250. 

We also provide complete main- 
frame systems. OEM and dealer inquiries 
are invited. 

Contact Dual Systems Control 
Corp., Dept. B, 1825 Eastshore Hwy., Berke- 
ley, CA 94710. Phone (415) 549 -3854. 

THE NEW RELIABLES 
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Listing 1: The final third of the firmware for Micrograph control, written for the Z80 

microprocessor used in the prototype. The first and second portions of the firmware ap- 

peared with Part 1 and Part 2 of this series. 

07E'.A 

07E8 
07ED 
U %EL 

El 
FDE1 
FS 
CS 

I861 
1£:7.2 

1363 
1864 
1865 
1866 
1867 

Poi: HL :RESTORE H AND L. 

POP I', :RESTORE IY 

:01' AF ;RESTORE STAI'K 

RET 

; CLIP ?' >,A (*.;:*t * ** :(** txx * * * * * * ***Niii ....*400 x 

. 

1868 : CLIP DETERMINES TF A POINT SHOULD BE. C.LIF'F'ED OR NO1. 

1369 : CLIP FIRST DETERMINES THE F'OINT REFERENCED. THEN 

1870 : COMPARES IT WITH THE CASE. SUCCESS IS SET IN THE 

1871 : POINT IS NOT CLIPPED. 
1872 
1873 : CALLS NONE 
1874 . 

1875 ; CALLED BY 
1876 PUT 
1877 RF'IX 

1878 LFIX 
1879 . 

1880 : REGISTERS A (TEMPORARY) 
1881 B (CASE) 
1862 C (SUCCESS) 
1883 D (TEMPORARY) 
1884 E (TEMPORARY) 
1805 H (TEMPORARY) 
1886 L (TEMPORARY) 
1887 IX (INDEX) 
1688 IY (INDEX) 
1889 . 

1890 I/O NONE 
1891 , 

1842 ; STRUCTURES GDRO (X) 

1893 GORE (Y) 

1894 GDR6 -13 (VIEWF'OR1S) 
1895 REF (REFERENCE) 
1896 

07EF 0E01 1897 CLIP: LD C.1 ;ASSUME SUCCESS 
0781 DDCB434E 1898 BIT 1.(IX +REF) :POINT TO REFERENCE 
07F5 CO 1899 RET NZ :RETURN IF SET 
07F6 F5 1900 PUSH AF :SAVE A AND F 

07F7 FDES 1901 PUSH IY ;SAVE IY 

07F9 E5 1902 PUSH HL :SAVE H AHI) L 

07FA D5 1903 PUSH DE :SAVE D AND F 

07FB OE00 1904 LD C,0 :CLEAR SUCCESS 
07FD FÚ218610 1905 LU IY.STRUCT +GDR6 ;LOAD REFERENCE START 
0801 DDCB4346 1906 BIT 0.(IX +REF) ;TEST REFERENCE 
0805 2804 1907 JR Z.CLIF'0 ;JUMP IF NOT SET 
0807 FD218A10 1908 LD IY.STRUCT+GDR10 :LOAD REFERENCE START 
0806 FD6E00 1909 CLIFO: LD L.(IY +O) :LOAD LEFT X 

080E 2600 1910 LD H.0 :CLEAR H 
0810 CBD9 1911 SET 3.0 ;SET BIT 3 

0812 DD5E00 1912 LD E.(IX +GDRO) :GET X 

0815 1600 1913 LD 0.0 ;CLEAR D 

0817 AF 1914 XOR A :CLEAR CARRY 
08.18 EÚ52 1915 SBC HL,DE :SUBTRACT 
O81A FA2108 1916 JP M,CLIP1 :.JUMP IF MINUS 
0810 2802 1917 JR Z,CLIF'1 :JUMP' IF ZERO 
081F C899 1918 RES 3.0 ;SET BIT 3 
0821 FD6E02 1919 CLIP1: LD L.(IY +2) :LOAD RIGHT X 
0824 2600 1920 LD H.0 :CLEAR H 

0826 CBD1 1921 SET 2,C :SET BIT 2 
0828 DD5E00 1922 LD E.(IX +GORD) :GET X 
0826 1600 1923 LD D.0 :CLEAR U 
0320 AF 1924 XOR A :CLEAR CARRY 
062E ED52 1925 SEC HL,DE ; SUBTRACT 
0830 FA3508 1926 JP M,CLIP2 :JUMP IF MINUS 
0833 CB91 1927 RES 2.0 :RESET BIT 2 
0835 F06E01 1928 CLIP2: LD L.(IYr1) :LOAD LEFT Y 

UB38 2600 1929 LD H.0 :CLEAR H 
083A CBC9 1930 SET 1,C :SET BIT 1 

0630 UD5E01 1931 LD E.(IX+GDR1) :CiLI Y 

083E 1600 1932 LD D.0 ;CLEAR D 

0641 AF 1933 XOR A :ÇLEAR CARRY 
0842 EDS2 1934 SBC HL,DE :SUBTRACT 
0844 FA4808 1935 JP M.CLIF'3 ;JUMP IF MINUF 
0847 2802 1936 JR Z.CLIP3 :JUMP IF ZIWO 
0849 C689 1937 RES 1.0 :SET B)1 1 

0848 FD6E03 1938 CLIP3: LD L.(IY +3) :LOAD RIGHT Y 

084E 2600 1935' LO HCl , ;CLEAR H 
0850 CBC1 1940 SET O.C. :SET BIT 0 

0852 DD5E01 1941 LD E.(IX +GDR1) :GET Y 

0855 1600 1942 LO 0,0 :CLEAR D 

0857 AF 1943 XOR A :CLEAR CARRY 
0858 ED52 1944 SBC HL.DE :SUBTRACT 
085A FA5F08 1945 JP M.CLIP4 :JUMP IF MINUS 
085D CB81 1946 RES O.0 :CLEAR BIT 0 

085F 79 1947 CLIF4: LD A.0 ;GET C 

0860 OE00 1948 LO C.0 :CLEAR SUCCESS 
0862 C848 1949 BIT 1,E' :TEST CASE 
0864 2014 1950 JR NZ,CLIP6 ;JUMP IF SET 
0866 CB40 195) IIT (,,B :TEST CASE 
0868 2006 1952 JR NZ,CLIPS :JUMP IF NOT SET 

Listing 1 continued on page 242 



E 
EYERYTHING FOR YOUR TRS -80': 

TRSRO IN a trademark of the Nadi() Sha( k IsIun of I'anely Corlx.ratlon 

1980 INCOME TAX PAC 
Completely Revised * Latest Tax Tables * Fully Tested * Complete Manual and Documentation 

* * The New Version Of The Income Tax Pacs Are Full Of Error Catching Codes * * 
* * Making It Impossible To Make An Error * * - Follow The Simple Step By Step Procedure That Makes Tax Preparation Simple - 

r* INCOME TAX PAC A 
FOR LEVEL II 16K 

DOES FORM 1040 and 1040A 
SCHEDULE A ITEMIZED DEDUCTIONS 
SCHEDULE B INTEREST and DIVIDENDS 
OUTPUT TO VIDEO DISPLAY 
SCHEDULE C TAX COMPUTATION L 

* INCOME TAX PAC B 
FOR LEVEL II with or without Printer, Cassette or Disk. Has all features 
cf Income Tax A PLUS, 

WORKS WITH LINE PRINTER 
FORMATS FORM 1040 and 1040A FOR TRACTOR FEED FORMS 
SCHEDULE C INCOME FROM A PERSONALLY OWNED BUSINESS 
FORM 2106 EMPLOYEE BUSINESS EXPENSE 

FORM 1040 (LONG FORM) 
FORM 1040A (SHORT FORM) 
FORM 2106 EMPLOYEE BUSINESS EXPENSE 
FORM 2440 DISABILITY INCOME EXCLUSION 
FORM 2441 CREDIT FOR CHILD AND DEPENDENT CARE EXPENSES 
FORMS 3903 MOVING EXPENSE ADJUSTMENT 
FORM 4797 SUPPLEMENTAL SCHEDULE OF GAINS AND LOSSES 

* * PROFESSIONAL * * 
INCOME TAX PAC C 

SCHEDULE A ITEMIZED DEDUCTIONS 
SCHEDULE B INTEREST AND DIVIDENDS 
SCHEDULE C PROFIT (OR LOSS) FROM BUSINESS OR PROFESSION 
SCHEDULE D CAPITAL GAINS AND LOSSES 
SCHEDULE E SUPPLEMENTAL INCOME SCHEDULE 
SCHEDULE G INCOME AVERAGING 
SCHEDULES R 8 RP- CREDIT FOR THE ELDERLY 

FOR MODEL I (32K) or MODEL II (64K) 
WITH 1 OR MORE 

DISK DRIVES 

kLL SPECIFICATIONS SUBJECT TO CHANGE 

Ë Car.1PUTßaNICS eE.w.<. d ...,,r. . ,e 

50 N. PASCACK ROAD 
SPRING VALLEY, NEW YORK 10977 

PLEASE SEND ME: 
INCOME TAX PAC A (519 95) 
INCOME TAX PAC B (549 95) 
PROFESSIONAL INCOME TAX PAC C (599 95) 

MODEL II PROFESSIONAL INCOME TAX PAC C (5199 951 

SCHEDULE SE- COMPUTATION OF SOCIAL SECURITY SELF -EMPLOYMENT TAX 

SCHEDULE TC TAX COMPUTATION 
OUTPUT TO VIDEO OR LINE PRINTER 
FORMATS FOR TRACTOR FEED OR INDIVIDUAL FORM FEED PRINTERS 
AUTOMATIC MEMORY STORAGE FOR INCOME TAX PREPARERS 
INSTANT LINE CHANGE 
BUILT IN ERROR CHECKING 

NEW TOLL -FREE 

ORDER LINE 
(OUTSIDE OF N.Y STATE) 

(800) 431 -2818 

CREDIT CARD NUMBER EXP DATE 

17A COMPLETE LINE OF NELCO TAX FORMS 
1 ARE AVAILABLE 
I INDIVIDUAL FEDERAL and STATE FORMS 

2 OR MORE PART FORMS 
TRACTOR FEED FORMS 
PLASTIC OVERLAYS 

* All orders processed within 24 -Hours 
* 30 -Day money back guarantee on all Software 
* Add $2.00 for shipping in UPS Areas * Add $3.00 for C.O.D. or NON -UPS Areas 

* Add $4.00 outside U.S.A., Canada & Mexico 

SIGNATURE 

NAME 

STREET 

CITY STATE 

Circle 154 on Inquiry card. 

ZIP 

HOUR 
24 ORDER 

LINE 

(914) 425 -1535 
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Circle 155 on inquiry card. 

MTI stocks 'em all 
for faster delivery. 

No hidden charges. Prices include delivery. 
VISA and MasterCard orders accepted. 

VIDEO TERMINALS 
VT100 DECscope $ 1695 
VT132 DECscope 2295 
ADM -3A (dumb terminal) 
ADM -3A+ (dumb terminal) 
ADM -31 (2 page buffer) 
ADM -42 (8 page buffer avail.) 
1410 (Hazeltine dumb terminal) 825 
1420 (dumb terminal) 895 
1421 (Consul 580 & ADM -3A comp.) 895 
1500 (dumb terminal) 1045 
1510 (buffered) 1145 
1520 (buffered printer port) 1395 
1552 (VT -52 compatible) 1350 

300 BAUD TELEPRINTERS 
LA34 -DA DECwriter IV 
LA34 -AA DECwriter IV 
Teletype 4310 
Teletype 4320 
Diablo 630 RO 
Diablo 1640 RO 
Diablo 1640 KSR 
Diablo 1650 R O 
Diablo 1650 KSR 
TI 743 (portable) 
TI 745 (portable /built -in coupler) 

1045 
1295 
1085 
1225 
2295 
3085 
3285 
3185 
3385 
1190 
1585 

TI 763 (portable /bubble memory) 2690 
TI 765 (port /bubble mem /b-i coupler) 2895 

600 BAUD TELEPRINTERS 
TI 825 RO impact 1565 
TI 825 KSR impact 1645 
TI 825 RO Pkg. 1750 
TI 825 KSR Pkg. 1895 

1200 BAUD TELEPRINTERS 
LA120 -AA DECwriter III (forms pkg.) 2410 
LA180 DECprinter I 2195 
TI 783 (portable) 1745 
TI 785 (port /built -in coupler) 2395 
TI 787 (port /internal modem) 2845 
TI 810 RO impact 1800 
TI 810 RO Pkg. 2047 
TI 820 KSR impact 1895 
TI 820 KSR Pkg. 1995 
TI 820 RO 1895 
TI 820 RO Pkg. 2047 

2400 BAUD 
Dataproducts M200 (2400 baud) 2595 
DATAPRODUCTS LINE PRINTERS 
B300 (300LPM band) 5535 
8600 (600LPM band) 6861 
2230 (300LPM drum) 7723 
2260 (600LPM drum) 9614 
2290 (900LPM drum) 12655 

ACOUSTIC COUPLERS 
A/J A242 -A (300 baud orig.) 242 
A/J 247 (300 baud orig.) 315 
A/J AD342 (300 baud orig. /ans.) 395 
A/J 1234 (Vadic compatible) 895 
A/J 1245 (300/1200 Bell comp.) 695 

MODEMS 
GDC 103A3 (300 baud Bell) 395 
GDC 202S/T (1200 baud Bell) 565 
GDC 212 -A (300 /1200 baud Bell) 850 
A/J 1256 (Vadic compatible) 825 

CASSETTE STORAGE SYSTEMS 
Techtran 816 (store /forward) 1050 
Techtran 817 (store /for /speed up) 1295 
Techtran 818 (editing) 1795 
Techtran 822 (dual) 2295 
MFE 5000 (editing) 1495 

FLOPPY DISK SYSTEMS 
Techtran 950 (store /forward) 1395 
Techtran 951 (editing) 1995 
'Please call for quote. 

Applications Specialists & Distributors 
Great Neck New York /Cleveland Ohio. 

N.Y.: 516/4823500 & 212/895 -7177 
800/645 -8016. Ohio: 216/464-6688 
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Listing 1 continued: 
086A FEW; 
086C 2820 
086E 1822 
0870 FE08 
0872 
0874 
0876 
0878 
087A 
087C 
087E 
0880 
0882 
0884 
0886 
0888 
088A 
088C 
088E 
0890 
0892 
0894 
0895 
0896 
0898 
0899 

281A 
FEOB 
2816 
1818 
C840 
200A 
FE02 
280C 
FEGE 
2808 
180A 
FE05 
2002 
1804 
OE01 
1802 
OE00 
D1 

El 
FDE1 
F1 
C9 

OE9A CDED01 
089D 77 
089E 23 
039F 05 
0EÁ0 20FE 
08A2 C9 

0EA3 80 

08A4 
08A6 
08A9 

0E01 
CDAA08 
C9 

1953 CF' 10 ;TEST IF 10 

1954 JR Z.CLIF'8 :JUMP IF EQUAL 
1955 JR CLIF'9 ;JUMP AROUND 

1956 CLIPS: CP 8 :TEST IF 8 

1957 JR Z.CLIF'8 :JUMP IF SO 

1958 CP 11 :TEST IF 11 

1959 JR Z.CLIF'B :JUMP IF SO 

1960 JR CLIPS :JUMP AROUND 
1961 CLIF'6: BIT 0.8 ;TEST BIT 0 

1962 JR NZ.CLIP7 ;JUMP IF SET 

1963 CP 2 ;TEST IF 2 

1964 JR Z.CLIP8 :JUMP IF SO 

1965 CF' 14 ;TEST IF 14 

1966 JR Z.CLIP8 :JUMP IF SO 

1967 JR CLIPS ;JUMP AROUND 
1968 CLIP7: CP 5 :TEST IF 5 

1969 JR NZ.CLIF'8 ;JUMP IF NOT SO 

1970 JR CLIF'9 :JUMP AROUND 
1971 CLIPS: LD C.1 :SET SUCCESS 
1972 JR CLIPIO :JUMP AROUND 
1973 CLIP9: LD C.0 ;CLEAR SUCCESS 
1974 CLIP10: POP DE ;RESTORE D AND E 

1975 FOP HL :RESTORE H AND L 

1976 FOP IY ;RESTORE IY 

1977 POP AF :RESTORE AF 

1978 RET ;RETURN 
1979 
1980 : GETBLK v vvv v vv******* *aa *vaa * *eaae *e * *v *aev ******v ** 
1981 5 

1982 : GETBLK READS B BYTES OF DATA AND PLACES THE DATA 
1983 : STARTING AT HL. 
1984 
1985 : CALLS FETCH 
1986 . 

1987 : CALLED BY LCRAM 
1988 LSUP. 

1989 LSYM 
1990 . 

1991 : REGISTERS A (DATA) 
1992 B (COUNT) 
1993 H (POINTER) 
1994 L (POINTER) 
1995 . 

1996 5 I/O NONE 
1997 5 

1998 ; STRUCTURES NONE 
1999 
2000 GETBLK: CALL FETCH :CALL FETCH 
2001 LD (HL).A :SAVE THE DATA 
2002 INC HL :INCREMENT THE POINTER 
2003 DEC B :DECREMENT THE COUNT 
2004 JR NZ.GETBLI( :JUMP IF NOT DONE 
2005 RET :RETURN 
2006 
2U07 : GUSER *: t*******; t* a******* *;.:*** * * * * <** *::.:. 
2008 5 

2009 : GUSER IS 1HE DEFAULT GRAPHICS SUBROUTINE WHICH IS 
2010 : THE DUMMY CALL FORM THE PRIMITIVE CALL. GUSER SIMPL: 
2011 5 RETURNS. 
2012 
2013 : CALLS NONE 
2014 . 

2015 5 CALLED BY CALLS 
2016 . 

2017 5 REGISTERS NONE 
2018 . 

2019 : I/O NONE 
2020 5 

2021 5 STRUCTURES NONE 
2022 
2023 GUSER: DEFB 128 ;RETURN FROM GRAPHICS 
2024 
2025 F'EEK ***************** * * * * * * * * * ** * * * ** * * * * ** * ** * * * *** 
2026 5 

2027 : PEEK READS DATA FROM A F'IXEL. PEEK FIRST SETS A READ 
2028 5 FLAG. CALLS PIXEL. THEN RETURNS. PEEK EXPECTS THE 
2029 5 PIXEL TO BE AT XY. THE COLOR IS RETURNED IN A. 

2030 
2031 5 CALLS PIXEL 
2032 5 

2033 : CALLED BY RF'IX 
2034 
2035 : REGISTERS A (COLOR RETURN) 
2036 C (READ FLAG) 
2037 . 

2038 5 I/O NONE 
2039 . 

2040 5 STRUC1URES NONE 
2041 
2042 PEEK: LD C.1 :SET READ FLAG 
2043 CALL PIXEL :GET THE DATA 
2044 RET :RETURN 
2045 . 

2046 : PIXEL ***************** * * ***** * * * * * * * * * * * * * * * *** * ** *:: 
2047 
2048 : PIXEL MAPS THE USER COORDINATE DATA TO THE PHYSICAL 
2049 5 SYSTEM. THIS IS PERHAPS THE MOST COMPLEX ROUTINE IN 
2050 5 THE FIRMWARE. AND IS THE ONLY ROUTINE THAT MUST 
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DEALERS: By now you know that it takes 

SOFTWARE 
TO SELL 

COMPUTERS 
and International Micro Systems can provide you with the largest selection of quality business 
applications ever developed for the microcomputer industry. 

If you are just looking for a G.L., A /P, and Payroll, you can find them in a dozen ads in this 
magazine. But thers's a much bigger market for micros out there than that. Where can you find a 

fully interfaced Wholesale /Retail Distribution System? How about Manufacturing Inventory 
Control including Production Scheduling & Control. See that one anywhere else? Maybe your 
market is Medical /Dental and IMS has the full systems there too. You can't sell computers 
without software and IMS has the finest selection of software available for you. Each system has 
been developed by the IMS professional staff and we support what we sell. 

But thats not all. International Micro Systems has the strongest dealer marketing plan in the 
industry. With our 

$245 Dealer Demo System. 
we put all the software shown below in your office or store ready to demo to your prospects and 
we include the promotional material and our unique video sales presentation to help you move 
systems. Give us a call or drop us a card and let us show you what selling business systems 
should be all about. 

Financial Systems 
GL, A /P, A/R 
Payroll 
Cash Receipts /Disb. 
Job Costing 
Mailing List Mgmt. 

Medical /Dental 
Office. Scheduler 
Patient Billing & A/R 
Insurance Forms 

Governmental /Educational 
Student Record Keeping 
and Scheduling 
Fund Accounting 

Wholesale Distribution System 
Purchasing & Receiving 
Inventory Control 
Invoicing & Receivables 
Salesman Comm. Reporting 
Backorder Management 

Manufacturing Inventory Control 
Finished Goods Inventory Mgmt. 
Parts Inventory Mgmt. 
Parts Purchasing & Receiving 
Bill of Material 
Production Scheduling 

' NTERNATIONAL 

MICRo 
SYSTEMS 

Circle 156 on Inquiry card. 

For details on our demo special, contact us at: 
8425 Quivira Road, Lenexa, Kansas 66215 

Phone: (913) 888 -8330 
J 
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Circle 157 on inquiry card 

SUPERBRAIN 

32K or 64K (Double or Quad Density units 

available). Uses two Z -80 CPU's. Commercial - 
type terminal with 12" monitor. Dual double 
density minifloppies. Over 350 kilobytes of 

storage (twice that with quad density drives). 
Two serial RS232 ports, I/O ports standard. 

Expandable with optional S -100 S -100 inter- 

face. Comes with CP /MTro 2.2 operating sys- 
tem. MiniMicroMart includes BASIC inter- 

preter and can supply a wide range of CP /M 
Development and Application software. 

w /32K Double Density, List $2995. $2685 
vv/64K Double Density, List $3345 $2883 

vv/64K Quad Density, List $3995 $3595 

64K Special Quad Version $3395 

INTERSYSTEMS 
formerly ITHACA AUDIO 

DPS -1, List $1795 

for Price! 
The new Series II CPU Board features a 4 MHz 
Z -80A CPU and a full- feature front panel. 20- 
slot actively terminated motherboard, with 25 
amp power supply (50/60 Hz operation, incl. 
68 cfm fan). 
COMPLETE SYSTEM with InterSystem 64K 
RAM, I/O Board w /priority interrupt and 
double density disk controller board. Full 1 -year 
warranty, List $3595 

HEWLETT -PACKARD 
H P -85A 

F.O.B. shipping point. All prices subject to change and all 

offers subject to withdrawal without notice. Advertised prices 
are for prepaid orders. Credit card and C.O.D. 2% higher. 
C.O.D. may require deposit. 

- WRITE FOR FREE CATALOG - 

MiniMicroMart 
1618 James Street 

Syracuse, NY 13203 (315) 422 -4467 

Listing 1 continued: 
2051 
2052 
2053 
2054 
2055 
2056 
2057 
2058 

; 

; 

; 

; 

; 

; 

; 

BE MODIFIED IF SYSTEM II IS USED. PIXEL FIRST 
DETERMINES WHAT DISPLAY DENSITY IF USED, AND IF THE 

OPERATION IS READ OR WRITE. THE PHYSICAL ADDRESS 
OF THE F'IXEL IS DETERMINED, THEN THE BIT ADDRESS IS 

MAPPED OUT. PIXEL DEALS WITH THE PIXEL AT XY. THE 
READ FLAG IN REGISTER C. AND EXPECTS /RETURNS THE 
COLOR IN REGISTER A. 

2059 ; CALLS NONE 
2060 
2061 ; CALLED BY F'0KE 

2062 PEEK 
2063 
2064 ; REGISTERS A (COLOR, FLAGS) 
2065 C (FLAGS. TEMPORARY) 
2066 D (TEMPORARY) 
2067 E (TEMPORARY) 
2068 H (POINTER) 
2069 (POINTER) 
2070 Ix (INDEX) 
2071 IY (INDEX) 
2072 
2073 ; I/O NONE 
2074 
2075 ; STRUCTURES GURO (X) 
2076 GDR). (Y) 

2077 GDR14 (DISPLAY FORMAT) 
2073 REFRESH RAM 
2079 

()CAA FOES 2080 PIXEL: PUSH 1Y ;SAVE IY 
08AC E5 2081 PUSH HL ;SAVE HL 
OSAD D5 2082 F'USFI DE ;SAVE DE 
¡MAE F5 2083 F'IJSH AF ;SAVE AF 
OEAF DD7EOE 2084 LD A.(IX+GDR14) :GET DISPLAY FORMAI 
0882 E6E0 2085 AND 111D00on6 ;MAST; ALL BUT TYPE 
OEB4 FE00 2086 CP u ;64 X 64 S 

11066 '280D 2087 JR Z.PIXELn ;JUMP IF SO 
ODEE FECO 2088 (:F' 11(1000006 11.28 X 128 P 

08BA CA4209 2089 ,JP 7..F'IXEL.6 ;JUMP IF 80 
accu FLED 2090 (.I' 111000001'. 21..6 X 192 , 

088F CAB709 2091 JP Z.r'IXELC t.J(IMF t; ; ;o 

08C2 C39000 2092 Jr. XERR ;ERROR 01HLRNISL 
08C5 0D7E01 2093 F'IXF.LD: LD A.(IXFGDRI) ;GET Y 
08C8 2F 2094 CPI ;COMF'LEMLN1 
08C9 67 2095 LD H.A ;LOAD H 
UECA CE3C 2096 SRL H ;SH)F1 
08CC CB3C 2097 SRL H ;SHIFT 
DUCE 006E00 2098 LU L.(IX+GDRO) ;LOAD X 
0801 C63C 207'/ SRL H ;SHIFT 
0803 CBSD 2100 RR L iSHIFT 
0805 CB3C 2101 SRL H ;SHIFT 
0807 CEID 2102 RR L tSHIF1 
0809 CB3C 2103 SRL H ;SHIFT 
OEDE: C810 2104 RR L ;SHIFT 
0800 CB3C 2105 SRL H ;SHIFT 
08DF CE10 2106 RR L ;SHIFT 
08E1 110020 2107 LO DE.RBOTTOM ;LOAD BASE ADDRESS 
08E4 19 2108 ADD 1:L . UE ;ADD OFFSET 
08E5 Do7F00 2109 LD A.(IX+GDRO) )GET X 
0EE8 E60C 2110 AND 00001100E; ;MASK ALL BUT 2 BITS 
08EA CB3F 2111 SRL A ; SHIFF 
DEEC C63F 2112 SRL A ;SHIFT 
OGEE C841 2113 BIT 0.0 ;CHECK READ FLAG 
OE;FO 281E 2114 JR Z.F'IXEL3 ;JUMP IF NOT SET 
08F2 4F 2115 LD C.A ;LOAD C 
DOF3 F1 2116 F'OF' AF ;RESTORE A 
08F4 7E 2117 10 A. (Hl.) ;GET PIXEL 
0EF5 CB41 2118 1?IT 0.0 ;CHECK LSB 
08F7 2804 2119 JR Z.PIXEL1 ;JUMP IF ZERO 
08E9 CE27 2120 SLA A ;SHIFT A 
08FB C827 2121 SLA A ;SHIFT A 
OSFU CE49 2122 F'IXEL1: BIT 1.0 ;TEST NEXT EI) 
WIFE 2808 2123 JR Z.PIXEL2 ;JUMP IF ZERO 
0901 CE27 2124 SLA A ;SHIFT 
0903 CB27 2125 SLA A ;SHIFT 
0905 C827 2126 sLA A ;SHIFT 
0907 CB27 2127 SLA A ;SHIFT 
0909 E6C0 2128 PIXEL2; AND 11000000B :MASK ALL ELSE 
0908 D1 2129 POP DE ;RESTORE DE 
090C E1 2130 F'OF' HL ;RESTORE HL 
090D FDE1 2131 POP IY ;RESTORE IY 
090F C9 2132 RET ;RETURN 
0910 4F 213.3 P1XFL3: LD C.A ;SAVE DATA 
0911 F1 2134 POP AF ;RECIORE COLOR 
0912 163F 2135 LD D.00111111B ;LOAD A MASK 
0914 E6C0 2136 AND 11000000D ;MAST( COLOR 
0916 C841 2137 BIT 0.0 ;TEST READ FLAG 
0918 280A 2138 JR 7,F'IXEL4 ;JUMP I F NOT SE ) 
091A CB3F' 2139 SRL A ;SHIFT 
091C CB3F 2140 SRL A ;.:41111 
091E F5 2141 PIJSH AF ;SAVE AF 
091F 7A 2142 LU A.0 ;GET THE MASK 
0920 OF 2143 RRI:A :ROTATE RIGHT 
0921 Of 2144 RRCA ;ROTATE RIGHT 
0922 57 2145 LO D.A ;RESTORE THE MAST( 
0923 F1 2146 F'OF' AF ;RESTORE AF 
0924 C849 2147 PIXEL4; BIT 1.0 ;TEST LSI ?. 
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32K Board Pictured Above 

Why Not the Best? 
From The Dynamic RAM Company. 

2MHz 4MHz 
16K -$249 $259 
32K -$375 $395 
48K -$500 $530 
64K -$625 $665 

We have now been shipping 
our 2MHz dynamic RAM boards 
for over two years. Hundreds of 
4MHz boards have been going 
out every month since early 
1979. Our reliability is proven in 

the thousands of systems which 
contain our board. Many quality - 
minded systems houses across 
the country and overseas are 
using our boards for their 
equipment. 

Our prices still beat all. 
Despite rising 16K memory chip 
prices (at least from reputable 
suppliers), Central Data continues 
to give you the best buy in 

memory today. Nobody offers a 

board with a capacity of 64K, 
assembled, tested, and guaranteed 
for a full year at the price we do. 

Circle 158 on Inquiry card. 

Deselect around PROMs. Our 
boards have the important deselect 
feature which lets you overlap any 
fixed memory in your system with 
no interference. 

Our features make the board 
easily used and expanded. You 
address our boards on 16K 
boundaries with mini -jumps (small 
shorting plugs that slide over wire - 
wrap pins) near the top of the 
board for easy access. If you want 
to expand your board after you 
have purchased it, all that you 
need to do is add memory. We 
can supply you with expansion 
packages ($150 -2MHz, 
$160 -4MHz) which include eight 
RAMs that you can depend on as 
well as two mini -jumps for 
addressing. And of course, our 
board never generates wait states. 

Low power consumption keeps 
your computer running cool and 
reliable. The total power 
consumption of our 16K board is 

typically less than 4 watts ( +8V @ 

300ma, +16V @ 1 50ma and 

-16V @ 20ma). Boards with 
additional memory typically 
increase power consumption only 
1 watt per 16K! 

Standard S -100 Interface. Our 
board is designed to interface with 
any standard S -100 CPU. All of 
the timing of the board is 

independent of the processor chip, 
and the board is set up for 
different processors by changing 
two plugs on the board. 

Call or write us today. That will 
guarantee a fast response with 
more information on the board. Or 
make an order - you'll probably 
have the board in two weeks! If 

you're interested, also ask for a 

catalog on our Z8000 16 -bit 
processor board designed for the 
MULTIBUS. All of these products 
are available to your local dealer, 
also. 

Central Data Corporation, 713 
Edgebrook Drive, PO Box 2530, 
Station A, Champaign, IL 61820. 
(217) 359 -8010 

Central Data 
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NO FRILLS! 
NO GIMMICKS! 

JUST GREAT 

DISCOUNTS 
MAIL ORDER ONLY 

ATARI 800 
Personal Computer 

System $79900 

NORTHSTAR 
Horizon 1132K ... 234900 
Horizon I I Quad . 279900 
Horizon II 64K 299900 
Horizon Quad 64K 339900 

TELEVIDEO 
912 74900 
920 79900 

HAZELTINE 
1420 79500 
1500 84900 
1510 104900 
1520. 122900 

OKIDATA 
Microline 80 69900 

SOROC Technology 
IQ 120 69900 
IC) 140 99900 

CROM EM CO 

System 3 569500 
Z2H ... 799500 

INTERTEC 
Superbrain 32K . 249500 
Superbrain 64K 279500 

DECwriter IV 

LA34 97900 

TEXAS INSTRUMENT 
810 Multi Copy 

Impact Printer 149900 

We'!l meet or beat any advertised prices! 

Most items in slack for immediate delivery. 
I .u,tory sealed cartons Full manufacturers guarantee 

DATA DISCOUNT CENTER 
Box 100135 -53 Northern Blvd., Flushing, N.Y. 11354 

Visa Master Charge N Y S residents add Sales Tax 

Shipping FOB NY 

Phone Orders Call 212 -465 -6609 
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Listing 1 continued: 

0926 2010 2148 JR Z.F'1XLL5 :JUME' 1F ZERO 

0928 CB3F 2149 SRL A ;SHIFT 

O92A CB3F 2150 SRL A : SHIF1 

092C CB3F 2151 SRL A :SHIFT 
092E CB3F 2152 SRL A :SHIFT 

0930 F5 2153 PUSH AF :SAVE AF 
0931 7A 2154 LD A.D :GET THE MASK 

0932 OF 2155 RRCA ;ROTATE RIGHT 

0933 OF 2156 RRCA :ROTATE RIGHT 

0934 OF 2157 RRCA ;ROTATE RII1HT 

0935 OF 2158 RRCA :ROTATE R1(411 

0936 57 2159 LD D.A ;GET THE MASK 

0937 FI 2160 POP AF :RESTORE AF 

0938 4F 2161 PIXELS: LD C.A ;SAVE MASK 

0939 7E 2162 LD A.(HL) :GET DATA 

093A A2 2163 AND D ;MASK THE OLD 

0938 BI 2164 OR C :AND DATA 
093C 77 2165 LD (HL).A ;SAVE PIXEL 
093D DI 2166 POP DE ;RESTORE DE 

093E El 2167 POP HL ;RESTORE HL 

093F FDEI 2168 POP IY :RESTORE IY 

0941 C9 2169 RET :RETURN 

0942 DD7E01 2170 F'IXEL6: LD A.(IX +GDR1) ;LOAD Y 

0945 2F 2171 CPL :COMPLEMENT 
0946 67 2172 LD H.A ;LOAD H 
0947 CB3C 2173 SRL H ;SHIFT 
0949 D06E00 2174 LD L.(IX +GDRO) ;LOAD X 

094C 183C 2175 SRL H ;SHIFT 
094E CB1D 2176 RR L :SHIFT 
0950 CB3C 2177 SRL H :SHIFT 
0952 CB1D 2178 RR L ;SHIFT 
0954 CB3C 2179 SRL H ;SHIFT 
0956 CB1D 2180 RR L :SHIFT 
0958 110028 2181 LD DE,RBOTTOM +2048 :LOAD BASE ADDRESS 
0956 19 2182 ADD HL,DE ;ADD OFFSET 
095C DD7E00 2183 LD A,(IX +GDRO) :GET X 

095F E606 2184 AND 000001108 ;MAST( ALL BUT 2 BITS 
0961 CB3F 2185 SRL A ;SHIFT 
0963 CB41 2186 BIT O.0 :TEST LSB 
0965 281E 2187 JR Z.PIXEL9 :JUMP IF NOT SET 
0967 4F 2168 LD C.A ;SAVE A 

0968 Fl 2189 POP AF :RESTORE A 

0969 7E 2190 LD A.(HL) ;GET PIXEL DATA 
096A CB41 2191 BIT O,C ;TEST NEXT BIT 
096C 2804 2192 JR Z.PIXEL7 ;JUME' IF NOT SET 
096E CB27 2193 SLA A :SHIFT 
0970 C827 2194 SLA A ;SHIFT 
0972 C849 2195 PIXEL7: BIT 1.0 :TEST NEXT BIT 
0974 2808 2196 JR 2.PIXEL8 :JUME' IF NOT SET 
0976 CB27 2197 SLA A ;SHIFT 
0978 CB27 2198 SLA A :SHIFT 
097A C827 2199 SLA A :SHIFT 
097C CB27 2200 SLA A ;SHIFT 
097E E6C0 2201 PIXELS: AND 110000008 ;AND ALL ELSE 
0980 DI 2202 FOP DE :RESTORE DE 
0981 El 2203 POP HL ;RESTORE HL 
0982 FDEI 2204 FOP 1Y :RESTORE IY 
0984 C9 2205 RET :RETURN 
05'85 4F 2206 F'IXEL9: LD C.A :RESTORE A 
0986 Fl 2207 POP AF :RESTORE STACK 
0987 163F 2208 LO D.001111118 :GET THE MASK 
0989 E6C0 2209 AND 110000008 ;MAS)( ALL ELSE 
0988 CB41 2210 BIT O.0 ;CHECK. LSB 
093D 280A 2211 JR Z.PIXELA :JUMP IF ZERO 
098E CB3F '212 SRL A :SHIFT 
0991 CB3F 2213 SRL A :SHIFT 
0993 F5 2214 PUSH AF :SAVE AF 
0994 7A 2215 LD A.D :GET THE MASK 
0995 OF 2216 RRCA ;ROTATE RIGHT 
0996 OF 2217 RRCA :ROTATE RIGHT 
0997 57 2218 LD D.A ;RESTORE THE MASK 
0998 Fl 2219 POP AF :RESTORE THE MASK 
0999 CB49 2220 F'IXELA: EST 1.0 :CHECK NEXT BIT 
0998 2810 2221 JR Z.PIXEL.3 :JUMP IF ZERO 
0990 CB3F 2222 SRL A :SHIFT 
099F CB3F 2223 SRL A :SHIFT 
O9A1 CE:3F 2224 SRL A ;SHIFT 
09A3 CB3F 2225 SRL A ;SI(IET 
OSAS r`, 2226 FUSE AF SAVI AF 
09A6 /A 2227 LD A.D :66T. ME MASk 
O9A7 OF 2226 RECA :ROTATE RIGHT 
09A8 OF 2229 RRCA ;ROTATE RIGHT 
09A9 OF 2230 RRCA ;ROTATE RIGHT 
09AA OF 2231 RRCA ;ROTATE RIGHT 
OS'AB 57 2232 LD D.A ;HL1 THE MASK 
09AC F1 2233 POP AF :RESTORE AF 
OSAD 4F 2234 PIXELS: LD C.A ;SAVE A 
09AE 7E 2235 LD A,(HL) ;GET PIXEL DATA 
09AF A2 2236 AND D :MASK THE OLD 
0980 81 2237 OR C ;OR WITH C 
0981 77 2238 LD (HL).A ;SAVE F'IXEL 
0982 D1 2239 POE' DE :RESTORE DE 
0983 El 2240 FOP FIL :RESTORE HL 
09B4 FDE1 2241 POP IY ;RESTORE IY 
0966 C9 2242 RET :RETURN 
0987 DD7E01 2243 PIXFLC: LD A,(IXIGDR1) ;MOVE Y TO A 

09BA 2F 2244 CPL :COMPLEMENT 
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áñgüägés 

R. G. Loeliger 

Threaded languages (such as FORTH) are an exciting new class of languages. They are compact 
and fast, giving the speed of assembly language with the programming ease of BASIC, and corn - 
bine features found in no other programming languages. An increasing number of people are 
using them, but few know much about how they work. Is a threaded language interpreted or 
compiled? How much memory overhead does it require? Just what is an "inner interpreter ?" 
Threaded Interpretive Languages, by R. G. Loeliger, concentrates on the development of an 
interactive, extensible language with specific routines for the ZILOG Z80 microprocessor. With 
the core interpreter, assembler, and data type defining words covered in the text, it is possible to 
design and implement programs for almost any application imaginable. Since the language itself 
is highly segmented into very short routines, it is easy to design equivalent routines for different 
processors and produce an equivalent threaded interpretive language for other development sys- 
tems. If you are interested in learning how to write better FORTH programs or you want to design 
your own powerful, but low -cost, threaded language specific to your needs, this book is for you. 

MI This and other BYTE /McGraw-Hill 
hooks are available from BYTE. I I Books or your local computer store. 

n Please send copies of Threaded Interpretive Languages 

ISBN 0.07-038360-X 
Price $ 18.95 

Name Title Company 

Street City State /Province Code 

Call TOLL FREE: 800- 258 -5420 
or Mail To: 

ESTE 
ElfE [1ÍUhs 

70 Main 51. 1P5 Peterborough, NH 03458 

Check enclosed in the amount of S 

Bill Visa Bill Master Charge 
Card No. 
Exp. Date 

Add 75e per book to cover postage and handling. 
Please remit in U.S. funds or draw on a U.S. Bank. 

B1 



Circle 160 on inquiry card. 

'1vZ8000 
The System X8000 MICRO -MINI'" based on 
the 16-bit Zilog Z8000 processor Is available 
for Immediate delivery. 

FEATURES (partial list) 
Zilog Z8000 CPU 
Intel Multibus compatible 
Unique memory management system 
allows up to 16 megabytes of memory 
Optional 9511 arithmetic processor 
8-level vectored + non -maskable interrupts 
Two programable timers 
On -board monitor ROM option 
Full "Multimaster" capabilities allow multiple 
processors and /or DMA devices on the 
same bus 
Flexible and /or hard disk controller 
Powerful disk -based operating system 
Memory boards: 16K, 32K, 48K, 64K, 96K, 
128K 
15 -slot backplane 
Heavy -duty switching power supply 
Industrial quality throughout 

Prices start from $998. System discounts. 
Call for prices on complete custom systems. 

SYSTEM X9020 
(CPU Manual $19.95) 

95*RET he 

TO RUNSUPER-MICRO'' 

SYSTEM FEATURES (prtial list) 
Pascal MICROENGINE- 59000 

16 Sil P -code CPU 
64K bytes RAM /Full DMA 
Floppy disk controller (SS or DS) 
Floating point hardware (IEEE standard) 
System software with enhancements 
2 serial. 2 parallel ports 
Pascal compiler.lest editors. file manager, 
CPU it memory diagnostics. symbolic Pascal debugger. 
linker, utilities and more 

Floppy Disk Drives (2) 
1M combined memory 
Double density, single sided 
Standard 8" diskettes 
6 ms track to track 

$900* 
- With CPU 

----MODEL X -920 
DISPLAY /EDIT TERMINAL 

'LIMITED TIMF cash price. 10 °° DOWN guarantees 
priority. Master Charge 8 VISA cards accepted. 

System discounts 

ADM3A+ plus RG graphics (512x256)...$1995 
NEC Spinwriter 5510 or 5530 w /trac 2895 
Anadex DP -9500 printer (60dpi) 1595 
X -912 CRT (less 18 function keys) 799 
P -E 550 CRT ( "Bantam ") 740 
Siemens standard 8" drive (ss /sd -dd) 399 

312 684 -3183 

TM COMPUTE 
Microcomputer Systems 
5710 Dre.sI, Chicago, IL 00637 
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Listing 1 continued: 

0988 67 2245 LD H.A ;SAVE IN H 

09BC 006E00 2246 LD L.(IX +GDRO) ;GET X 

098F CB3C 2247 SRL H ;SHIFT H 

0911 C81D 2248 RR L :SHIFT L 

09C3 CB3C 2249 SRL H ;SHIFT H 

0915 CBSD 2250 RR L :SHIFT L 

0907 CB3C 2251 SRL H ;SHIFT H 

0919 C810 2252 RR L ;SHIFT L 

09C8 110018 2253 LD DE.RBOTTOM -2048 ;POINT TO BOTTOM 
O4CE 19 2254 ADD HL.DE :ADD OFFSET 
09CF OD7E00 2255 LD A.(IX +GDRO) ;GET X 

0902 E607 2256 AND 000001118 ;MASK A 

0904 C541 2257 BIT O.0 ;TEST LS8 
0906 2824 2258 JR Z.F'IXELG ;TEST FOR READ 
0908 4F 2259 LD C.A ;LOAD C 

0909 FI 2260 POP AF ;RESTORE A 

090A 7E 2261 LD A.(HL) ;GET PIXEL 
0908 C841 2262 BIT O.0 ;TEST LSB 
0900 2802 2263 JR Z.PIXELD ;JUMP AROUND SHIFT 
09DF CB27 2264 SLA A ;SHIFT A 

09E1 C849 2265 PIXELD: BIT 1.0 ;TEST NEXT BIT 
09E3 2804 2266 JR Z.F'IXELE ;JUMP AROUND SHIFT 
09E5 CB27 2267 SLA A ;SHIFT A 

09E7 C827 2268 SLA A ;SHIFT A 

09E9 CB51 2269 PIXELE: BIT 2.0 ;TEST NEXT BIT 
09E8 2808 2270 JR Z.PIXELF ;,BUMF' AROUND SHIFT 
09ED 1827 2271 SLA A :SHIFT A 
09EF CB27 2272 SLA A ;SHIFT A 
09F1 C827 2273 SLA A ;SHIFT A 

09F3 C827 2274 SLA A ;SHIFT A 

09F5 E680 2275 PIXELF: AND 100000008 ;MASK ALL OTHERS 
09E7 D1 2276 POE' DE ;RESTORE DE 
09F8 El 2277 POP HL ;RESTORE HL 
O9F9 FDE1 2278 F'OF' IY ;RESTORE IY 
09FB C9 2279 RET ;RETURN 
o9FC 4F 2280 F'IXELG: LD C.A ;SAVE DATA 
09FD F1 2281 POP AF ;GET COLOR 
09FE 167F 2282 LD 0.011111118 ;LOAD THE MAST: 
OA00 E680 2283 AND 100000008 ;MAST( ALL ELSE 
0A02 1841 2284 BIT O.0 ;TEST LSE 
0A04 2807 2285 JR Z.PIXELH ;JUMP AROUND SHIFT 
0A06 CB3F 2286 SRL A ;SHIFT 
0A08 F5 2287 PUSH AF ;SAVE AF 
0A09 7A 2288 LD A.D ;GET THE MASK 
OAOA OF 2289 RRCA ;ROTATE RIGHT 
OAOB 57 2290 LD D.A ;GET THE MASK 
OAOC FI 2291 POP AF ;RESTORE AF 
OAOD 0.549 2292 PJXELH: BIT 1.0 ;TEST NEXT BIT 
CAOF 280A 2293 JR Z.PIXEL.I ;JUMP AROUND SHTF f 

DA11 CB3F 2294 SRL A (SHIFT 
OATS C83F 2295 SRI. A ;SHIFT 
UA15 fS 2296 PUSH AF- ;SAVE. AF 
0A16 7A 2297 LI) A.D ;GE: THE MAST, 
OA17 UF 2298 RRCA ;ROTATE k)(.):l 

OA18 OF 2299 RRCA ;ROTATE RIGHT 
DA1Y 57 2300 LU D.A ;GET 1HE MASK 
UA1A F1 2301 POP AF ;RESTORE AF 
OA18 1851 23(12 F'IXLLI: B11 2.1 ;TEST NEXT 11 
OAID 2810 2303 JR Z PIXELJ :JUMP AROUND S)41( 
OA1F CB3F 2304 SRL A ;SHIFT 
OA21 C83F 2305 SRL A ;SHIFT 
0A23 CB3F 2306 SRL A ;SHIFT 
OA25 CB3F 2307 SRL A ;SHIFT 
0A27 F. 2308 PUSH AF ;SAVE AF 
0A28 7A 2309 LO A.D ;GET THE MASK 
0A29 OF 2310 RRCA ;ROTATE RIGHT 
0A2A OF 2311 RRCA ;ROTATE RIGHT 
0A28 OF 2312 RRCA :ROTATE RIGFIT 
0A2C (1F 2313 RRCA ;ROTATE RIGHT 
0A2D 57 2.314 LD U.A ;GE1 111E MASK 
OA2E F1 2315 POP AF ;RESTORE AF 
OA2F 4F 2316 F'IXELJ: LD C.A ;SAVE A 
0A30 7E 2317 LD A.(HL) ;GET PIXEL 
0A31 A2 2318 AND D ;MASK THE OLD PA.RI 
0A32 81 2319 OR C ;OR DATA 
uA33 77 2320 LU (HL).A ;SAVE F'IXEL 
0A34 D1 2321 POP DE ;RESTORE DE 
0A35 E1 2322 POP HL ;RESTORE HL 
0A36 FDE1 2323 POP IY ;RESTORE IY 
0A38 C9 2324 RET ;RETURN 

2325 
2326 ; POKE 8x *R8 * *x8* 586x886 5 5*6#*x***x)l0666615************ 
2327 
2328 ; PORE WRITES DATA TO THE PIXEL AT XY. POKE SETS A 
2329 ; WRITE FLAG THEN CALLS PIXEL THE COLOR DATA IS 
2330 ; EXPECTED IN REGISTER A. 

2331 
2332 ; CALLS PIXEL 
2333 . 

2334 : CALLED BY LPIX 
2335 PUT 
2336 
2337 
2338 ; REGISTERS C (WRITE FLAG) 
2339 
2340 ; I/O NONE 
2341 . 

Listing I continued on page 250 



eSIRIUS 
80+ 

High Performance 
Low Cost Floppy Add -Ons! 
The SIRIUS SYSTEMS 80+ Series of Floppy 
Disk add -ons are designed to provide un- 
matched versatility and performance for your 
TRS -80. Consisting of lour different add - 
ons, there is a 80+ Series Floppy Disk Drive to 
meet your needs. 

COMMON CHARACTERISTICS 
5ms track -to -track access time 
Auto -Eject 
180 day WARRANTY 
Exceptional speed stability - 11/2% 
SinglelDouble Density operation 
Mix any or all 80+ Series on the SS 
Standard cable 

SPECIFIC CHARACTERISTICS 
The SIRIUS 80 +1 -a single sided. 40 track 
Drive Offering 5 more tracks than the Radio 
Shack model, it cost $120 less. Formatted 
data storage is 102K/204K Bytes Single/ 
Double Density. 
SIRIUS 80 +1 $379.95 
The SIRIUS 80 +2 is a dual sided, 80 track (40 
per side) Disk Drive. It appears to the TRS -80 
as TWO 40 track drives yet COST LESS THAN 
HALF THE PRICE! Even greater savings result 
since data is recorded on both sides of the 
media instead of only a single side. This unit 
may require the SS Standard cable. Formatted 
data storage is 204K/408K Bytes Single /Double 

SIRIUS 80 +2 $449.95 
The SIRIUS 80 +3 - a single sided, 80 track 
Drive. Offering 215 times the storage of a 

standard Radio Shack Disk Drive, the 80 +3 
greatly reduces the need for diskettes corre- 
spondingly. Additionally, because of the in- 
creased storage and faster track -to -track 
access time, the 80 +3 allows tremendously 
increased throughput for disk based pro- 

grams! The 80 +3 includes SIRIUS's TRAKS- 
PATCH on diskette (for use with 96 tpi drives). 
Formatted data storage is 204K/408K Bytes 
Single /Double Density. 
SIRIUS 80 +3 $499.95 
The SIRIUS 80+4 -a dual sided, 160 track (80 
per side) 51/4" monster! The ultimate in state - 
of- the -art 5'/4" Floppy Disk Technology, the 
80 +4 is seen by the TRS -80 as two single 
sided disk drives. Thus, in terms of capacity, 
one 80 +4 is equivalent to 43/4 standard Radio 
Shack drives - at a savings of over 73% (not 
to mention diskettes!!!). (With a double den- 
sity converter the available memory is huge!) 
The 80 +4 (a 96 tpi drive) includes TRAKS- 
PATCH on diskette and may require the SS 
Standard cable. Formatted storage is 408K/ 
816K Bytes Single /Double Density 
SIRIUS 80 +4 $649.95 

All 80+ Series Floppy Disk add -ons operate at 
5ms track -to -track but are Expansion Interface 
limited to 12ms for the TRS -80 
TRS -80© of Tandy Corp. 

ACCESSORIES 
SS Standard 2 Drive Cable $29.95 
NEWDOS /80- Sophisticated Operating System 
for the TRS -80 from Apparat $149.95 

Save up to 10% with these SIRIUS Packages! 
NEWDOS /80, SIRIUS 80 +3, and Two Drive Cable $624.95 
NEWDOS/80, SIRIUS 80 +4, and Two Drive Cable $749.95 
NEWDOS/80, Two (2) SIRIUS 80 +3's, Two Drive Cable $1080.95 
NEWDOS /80, Two (2) SIRIUS 80 +4's, Two Drive Cable $1349.95 

introducing the Versatile, Low -Cost 
OMEGA Series Controller 
As new technological advances bring down the 
cost of fast, reliable mass data storage, the need 
for an inexpensive, versatile controller have be- 
come greater and greater. To meet this need, 
SIRIUS SYSTEMS' OMEGA Series Controller 
was designed. 

The SIRIUS OMEGA Series Controller Module 
utilizes an on -board microprocessor to 
mediate data transfer to a wide variety of 
peripherals from an equally wide variety of host 
computer systems. Up to four Winchester Hard 
Disks (8" or 14 "), four 5V4" Floppy Disks Drives 
and /or up to eight 8" Floppy Disk Drives may be 
In use at one time. Host systems interfacing 
is accomplished via a parallel or a serial inter- 
face. With the additon of a Personality module. 
the OMEGA Series Controller Module is directly 
compatible with many popular com - 
puter systems (among them the TRS -80, 
Apple, Heath, and others). Provision is made for 
the addition of a streaming tape drive, also. 

SPECIFIC HARDWARE 
FEATURES INCLUDE: 

Control of up to twelve Floppy Disk Drives 
(eight 8" and /or lour 5 V4 ") 

8 "andlor5' /4 "Disk Drive Utilization 
Single (FM) or Double (MFM) density data 
storage 
Hard or Soft sectored diskette usage 
Utilization of "Quad" density (96 tpi) 8" or 
5'/4" Disk Drives 

Control o1 )pp to lour WINCHESTER type 
PRIAM 015X05 Disk Drives 

8" or 14" may intermix on the same cable 
Accommodates 8" and/or 14" drives of 
5.3Mó tes to 154Mbytes 
Ultra-Fast data transfers 

Extremely flexible host -controller interfacing 

SPECIFIC SOFTWARE 
FEATURES INCLUDE: 

Dynamic format modifications via command 
words 
Extremely flexible format acceptance for un- 
usual data storage formats 
Easily interfaces to standard operating sys- 
tems (TRS -DOS, CP /Mx , etc) 
Operates in either get/put sector mode or 
data string mode 
Performance parameters may be changed by 
EPROM replacement or Dynaminic Repro- 
gramming 

CP /WI' of Digital Research 

Dedicated systems cards are also available on a 

limited basis for the STD -BUS and the S 100. 
These cards feature shared memory also (again. 
software selectable) in addition to the regular 
OMEGA Series Controller Module features. Con- 
sult SIRIUS SYTEMS for current price and 
availability for the entire line of OMEGA Series 
Memory Units and Controllers. Dealer inquir- 
les are invited. 

PRIAM 
Hard Disks 
Now Available 
from SIRIUS 
SYSTEMS! 

PRIAM's high -performance, low -cost Winchester disc drives speed up throughput and expand data storage 

from 20 megabytes to 154 megabytes. kid a single controller can be used to operate 14- inch -disc drives with 

capacities o133, 66. or 154 megabytes or floppy -disc -size drives holding 20 and 34 megabytes. So it's easy to 

move up in capacity, or reduce package size, without changing important system elements or performance. 

Fast, Linear Voice Coil Positioning DC Power required only! 50 ms Average Positioning time 
10 ms track -to-track positioning Simple, parallel Interface 90 ms Maximum Positioning Time 

Fully sewed head positioning Optional SMD Interface 6.4 ms Average Latency 

Dedicated servo tracks 
THE PRIAM LINEUP 

Model /Disc Size Capacity Size Weigh Price 
DISKOS 3350 (14 ") 33Mbytes 7" x 17 "x20" 33 lbs. $2995 
DISKOS 6650 14" 66 Mbytes 7" x 17 "x20" 33 lbs. $3749 
DISKOS 15450 14" 154 Mbytes 7" x 17" x 20" 33 lbs. $4695 
DISKOS 2050 8" 20 Mbytes 4.62" x 8.55" x 14.25" 20 lbs. $2995 
DISKOS 3450 8" 34 Mbytes 4.62" x 8.55" x 14.25" 20 lbs. $3745 
DISKOS 1070 10.6 Mbytes floppy -size (low) $2195 
All PRIAM DISKOS Drives have a Transfer Rate of 1.03 Mbytes/Sec. 
Optional SMD interlace available for $150. 

SIRIUS SYTEMS offer cases and enclosures for all PRIAM Hard Disk Drives. All 14" Winchester 
Drives wit mount in our 14" Standard Case. The 8" Winchesters have two alternatives: a single 
drive case and a dual drive case. All SIRIUS SYSTEMS Winchester drive cases include Power 
Supply, internal cabling, switches, fan, extra AC outlet (not switched, but fused) and possess very 
adequate ventilation. Drive addressing is done on the rear of the Case and not on the drive iteself 
to provide ease of use during operation. All WINCHESTER DRIVE Cases are Warranted for a lull 
year and come in our standard blue -black color scheme. Consult us for current availability and 
pricing. 

What TFORTH Is - and what It has to offer YOU! 
TFORTH is a unique growth programming language for the TRS -80x that combines the best 

features of an interpreter and a compiler all in one functional easy -to -use package. TFORTH cannot be 
simply compared with Fortran, BASIC or PASCAL. This high speed, high level modular code offers 
the speed found in many FORTRAN compliers yet retains the on -line conviences found in BASIC 
INTERPRETERS by flagging input errors as they occur line -by -line. Unlike PASCAL, TFORTH needs 
no "run- time" package for support. Serving as an operating system, compiler, assembler, inter- 
preter, virtual memory manager, all in one: TFORTH makes easy, efficient- structured re- entrant 
programs a natural consequence. 

The key to TFORTH's flexibility and ease of use lies in its use of a stack for parameters and a unique 
dictionary for WORDS. These WORDS are stated in terms of other WORDS already defined in the 
dictionary. It is this rich set of WORDS that provides DO LOOPS, IF- THEN -ELSE statements, 
BEGIN -END statements, virtual memory, any number base (to base 32) for input or output, a macro 
assembler, re- entrant code, multithread dictionary, line editor, excellent math package (16 bit 
integers, double precision floating point, SIN, COS, TAN, EXP and LOG) and it runs under either 
TRSDOS or NEWDOS. Assembler inherently nests with high level in an easy fashion. Complicated 
drivers for new devices take only a few lines of TFORTH which saves both memory and disk space! 

TFORTH is a procedural language specifing a process rather than a desired result. The ability to 
have the language grow in the direction the user desires is excellent for novel applications. New data 
types and new processes can become part of the language. Due to the modular constructions, a very 
compact code is produced which executes at exceptionally high speeds between machine code and 
machine code plus 20% typical overhead speeds. Memory requirements can be "less" than 
assembler coding or other high level languages. 

TFORTH comes complete for the TRS-80® with as little as 16K of memory and a single Disk Drive 
using either TRS -DOS* or NEWDOS. It provided on diskettes and an optional Math and Utilities 
package is available. 

Through TFORTH an excellent way to develop new languages, provide simple control of device 
(including video monitors, A/D and D/A converters and burglar alarms) and to implement tasks 
requiring monitoring and decision is offered. Many WORDS to handle peripherals are part of basic 
TFORTH and others may be added easily. Often, substantial hardware development can be eliminated 
by using TFORTH to do the major digital or reduction of data. 

For many applications a minimal task may be written in high level (or mixture of assembler and high 

level) code: loaded, assembled and prior to execution may be written to the disk as a ready to execute 
machine code /EXE module with the DOS. 

TFORTH (on diskette - specify for Standard or 96 tpi Disk Drives) $129.95 
TFORTH with the addition of TRAKS -PATCH (a powerful combination!) $136.95 

STATE -OF- THE -ART DISK DRIVES 

QUME ®DataTrak 8 
8" Disk Drive 
DOUBLE SIDED! 
DOUBLE DENSITY! 
High performance Double Sided Disk 8" Disk 
Drive Single or Double Density Door Lock 
and Write Protect INCLUDED! Negative DC 
Voltage not required Low Power Operation 

FAST! 3ms track -to -track access 
Low friction and minimum wear 
Superior Head Load Dynamics 

QUME DataTrak B $574.95 
(2/5549 ea) 

QUME Technical Manual $6.95 
Connector Set #3 (AC, DC, & Card Edge) 

$10.95 
Connector Set #4 (AC and DC) $2.95 

SIRIUS 
SYSTEMS 
7528 Oak Ridge Highway 
Knoxville, Tennessee 37921 

Circle 161 on Inquiry card. 

TO ORDER CALL (615) 693 -6583 
Phone Orders Accepted 9AM -7PM (EST) Mon -Fri 

We accept MC, VISA, AE, COD (requires Certified Check, Cashier's Check 
or Cash) and Checks (personal checks require 14 days to clear). SHIPPING 
AND HANDLING: $7.00 per Floppy Disk Drive or 80+ Module 5% for other 
items (any excess will be refunded) Foreign Orders add 10% for Shipping 
& Handling. Payment in U.S. currency Tennessee residents add 6% Sales 
Tax VOLUME DISCOUNTS AVAILABLE 

MPI 51/52 & 91/92 
51/4" Disk Drives 

Fast! 5ms track -to -track access 
Exclusive Pulley -Band Design 
Unique DoorlE/ectorMechanism 
Reliable 11/2% Speed Stability 
Single /Double Density Operation 
Industry/ANSI Standard Interface 

MPI 51 (Single Head /40 tracks) 
1251(/250K Bytes Single /Double Density. 

$259.95 
MPI52 (Dual Head /80 tracks (40 /side)) 
250K/500K Bytes Single /Double Density. 

$349.95 
MPI 91 (Single Head /80 tracks) 
250K/500K Bytes Single /Double Density* 

$399.95 
MPI 92 (Dual Head /160 tracks (80 /side)) 
500K/1000K Bytes Single /Double Density- 

$524.95 
MPI Technical Manual $6.95 

Unformatted data storage 
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Circle 162 on inquiry card. 

Announcing the most important utility 
ever introduced for the TRS -80 Model I 

and Model II- 
TM 

ENHBAS 
ENHBAS is an Enhanced Basic extension 
module, which loads at the top of BASIC, add- 
ing many commands and background tasks - 
Over 30 new commands added to your 

BASIC: 
*SORT- Multi- keying, multi -tagging array 

sort. Sorts thousands of items in mere 
seconds, all with one command! 

JNAME -Use line labels along with line 
numbers in branching statements, as in 
assembly language, using the ENHBAS 
commands GTO and CSUB (special 
GOTO and GOSUB). 
How many times have you wanted to use 
variables to reference line numbers? Now 
you can! GTO and CSUB allow variable 
expressions as operands, such as in 
GTO X +40. 

WHILE / WEND -New, structured pro- 
gramming loop construct. Makes for more 
logical program flow (less GOTO's). 

EXEC / EVAL -Two new, extremely pow- 
erful functions! EVAL evaluates an alge- 
braic expression in string form. With EVAL 
you can manipulate complex functions in 
string form, and then evaluate them. EXEC 
executes a string expression as if it were 
a BASIC program line! With EXEC, your 
computer can actually write its own pro- 
grams and execute them! 

*CALL-Pass control to machine language 
subroutines at any address, passing para- 
meters both ways. 

CLM / PAGE -Set up automatic page 
roll-over and other line printer functions 
from BASIC. 

All these and many more! 

Din addition to the above commands, Model I 

ENHBAS contains vector graphics and 
drawing commands. Model II ENHBAS has 
many functions suited to business program- 
ming -ISAM file handling commands, RS 232 
access, and many more; along with several 
Model I BASIC commands left out of Model II 
(PEEK, POKE, OUT, etc.). 

ENHBAS includes many background util 
ities (Model I version): 
User.definable cursor 
Key click 
*Two-tone beep on error 
Automatic lower -case 
*Automatic debounce 
Short-entry commands 
(Shift -letter prints command) 

Real Control keys 
One letter commands 

*Formatted LISTings 

ENHBAS is available for 
16K Model I- Levelll Tape $39.95 
32K Model I Disk $39.95 
32K Model III (auad 11/1/80) $39.95 
32K Model II (on TRSDOS disk) $99.95 

TRS,80,s a reg trademark of Redo Shack. a Tandy Co 

Other software: 
CSG PILOT- Disk -based, hgh level language. 

32K Model I Disk $59.95 
Z- EMULATOR -Executes assem. lang. lines 

16K Model I- Level-11 Tape $29.95 
32K Model I Disk $29.95 

ENHCOMP- Integer subset BASIC compiler 
Full graphics. Requires RS Editor /Assembler 

32K Model I Disk $24.95 
ABBREV -Level -I abbrev. in Level-II /Disk. 

16K Model I- Level -II Tape $24.95 
32K Model I Disk $24.95 

Dealer and OEM inquiries invited. 

The Cornsoft Group 
6008 N.Keystone Ave., Dept. B 

Indianapolis, IN 46220 
(317) 257-3227 
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Listing I continued: 

0A39 
0A3B 
OA3E 

L 

0E00 
CDAA08 
C9 

2342 
2343 
2344 
2345 
2346 
2347 

; STRUCTURES NONE 

POKE: LD C,0 ;SET WRITE FLAG 
CALL PIXEL ;WRITE THE PIXEL 
RET ;RETURN 

, 

2348 ; FLOE »; t *ltxltx:ta * *lt:tx:ES:ttt * *r *x?; *Yalta* * **** **rn*,:x * *x 

2349 ; 

2350 ; PLOT FLOTS A POINT AT XY AND AT A LARGER WIDTH IF 

2351 ; NECESSARY. PLOT FIRST PUTS THE BASIC POINT AT XY 

2352 ; AND IF A LARGER WIDTH IS SPECIFIED, AROUND THE F'OINT. 

2353 
2354 ; CALLS F'UT 

2355 
2356 ; CALLED BY VEC 
2357 
2358 ; REGISTERS IX (INDEX REGISTER) 
2359 
2360 ; I/O NONE 
2361 
2362 I STRUCTURES GDRO (X) 

2363 GDR1 (Y) 
2364 GDR"; (VECTOR MODE) 
2365 

0A3F CD7EOA 2366 FLOT: CALL FLIT ;F'UT TO BASIC POINT 
0442 DDCB057E 2367 BIT 7,(IX +ODR5) ;TEST WIDTH 
0446 C8 2368 RET Z :RETURN IF NO1 SET 
0A47 003400 2369 INC (IX +GDRO) ;INCREMENT X 

UA4A CD7EOA 2370 CALL F'UT :F'UT THE NEXT FOIN) 
0A4D DD3401 2371 INC (IX +GDR1) ;INCREMENT Y 

UA 5U CD7EDA 2372 CALL F'llt ;F'U1 THE NIE X1 F'O)Ni 
0A53 DD3500 2373 DEC (IXIC,DRO) ;DECREMENT X 

ÚA56 CD7EOA :374 CALL F'UT ; F'UT TETE. NE Xl POINT 
0A59 DD3500 2375 DEC (IXFGDRO) ;DECREMENT X 

0A5C CD7EOA 2376 CALL FU1 t F'UT THE NE XT P01 r0 i 

OA5F DD3501 2377 DEC (IXvGDR1) ;DECREMENT Y 

0A62 CD7EDA 2378 CALL FUT ;F'UT THE NEXT f'0,,,i 
0A65 003501 2379 DEC (IX +GDR1.) ;DECREMENT Y 

0468 CD7EOA 2380 CALL. F'UT ;FUI THE NEXT T'OINT 
0A6B 003400 2381 INC (IX +GDRO) :INCREMENT X 

DALE CD7EOA 2362 CALL F'UT ;F'U1 1HE NEXT T'OINT 
0471 DD3400 2333 INC (IX(GDR() :INCREMENT Y 

ÚA74 CD7EOA 2384 CALL F'UT ;F'UT THE NEXT T'OINT 
0A77 003500 2335 DEC (IX +GDRO) :RESTORE X 
OA7A 003401 2386 INC ( IX( GDR1 ) ; REST ORF Y 

OA7D C9 2387 RE ;;:FTURN 
2388 . 

2389 ; F'UT * a******* x************+: aa:x » * * * * * * * **a *: +.-: ». * ** »* ** 
2390 . 

2391 ; FUT F'UTS A T'OINT AT XY IF 11 IS NOT CLIP'P'ED. PUT 
2392 : FIRST CALLS CLIP THEN PLOTS THE POINT TF IS NO 
2393 ; CLIPPED. 
2394 
2395 : CALLS CLIP 
2396 POKE 
2397 
2396 ; CALLED BY FLOT, MOV, SYM 
2399 . 

2400 ; REGISTERS NONE 
2401 
2402 ; I/O NONE 
2403 , 

2404 F STRUCTURES NONE 
2405 

DA7E CDEF07 2406 PUT: CALL CLIP ;TEST FOR CLIP 
01181 CB41 2407 BI r 0,C ; CHECK SUCCESS 
0A83 CB 2408 RET Z ;RETIIFRN IF CLIPPED 
0A84 CD390A 2409 CALL POKE ;PUT POINT 
0A87 C9 2410 REl ;RETURN 

2411 
2412 : SENDBK *aa*x seasx*** * * * ** * * *x ** * * *ssssex * * **a *xaax* :,. 

2413 . 

2414 ; SENDBI( OUTPUTS B BYTES OF DATA SI ARTINIG AT HL. 
2415 ; SENDBY. FIRST GETS THC DATA. INCREMENTS THE POINTER. 
2416 ; THEN CONTINUES THE LOOF' UNTIL B IS ZERO. 
2417 
2418 ; CALLS SENDBY 
2419 
2420 ; CALLED BY RCRAM 
2421 RS(JB 

2422 RSYM 
2423 
2424 : REGISTERS A (DA1A) 
2425 B (BYTE COUNT) 
2426 It (POINTER) 
2427 L (POINTER) 
242e 
2429 ; I/O NONE 
2430 . 

2431 ; STRUCTURES NONE 
2432. 

DABS 7E 2433 SENDBK: LD A.(HL) ;GET THE DATA 
0A89 23 2434 INC HL. ;INCREMENT THE POINTER 
OABA CD910A 2435 CALL SENDBY ;SEND THE DATA 
OA8D 05 2436 DEC B ;DECREMENT COUNT 
DARE 20FB 2437 JR NZ,SENDBK ;CONTINUE IF NON ZERO 
0A90 C9 2438 RET :RETURN 

isting I continued on page 252 
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KIM 
AIM 

ANALOG INTERFACES 
Industrial, Scientific, Laboratory, 

or Commercial Microcomputer Users - 
Industrial quality data conversion boards for APPLE, S -100, 
PET, TRS -80, AIM, and KIM systems. Tecmar can provide 
individual boards, data conversion subsystems, or complete 
Data Conversion Systems. Tecmar's growing product line 
offers outstanding features, meticulous engineering, 
exceptional documentation, and a seven year record of 
proven reliability. KIM 

TRS -80 TRS -80 AIM 

Tecmar's new Analog to Digital converter Board (ÁD200) is 

designed to meet sophisticated data acquisition needs. The 
board accommodates various precision A/D modules by 
Analogic and Data Translation. These modules are easily 
interchanged to provide options such as 12, 14, or 16 bit 
accuracy; 125 KHz throughput; variable ranges and gains. 

AD200XX S -100 A/D and Timer Board $695 
AD200AP Apple A/D Board $495 

AD -200 Features 
12 bit accuracy and resolution standard 
30 KHz conversion rate standard 
Jumper selectable for 16 single -ended or 8 differential inputs 
External trigger of A/D 
Output formats: Two's complement, binary, offset binary 
Auto channel incrementing from any channel to any channel 
Data is latched providing pipelining for higher throughputs 
Provision for synchronizing A /Ds 
Utilizes interrupt for status test 
Jumper selectable input ranges: ±10V, ±5V, 0 to +10V, 0 to +5V 
In addition the S-100 version: 
Complies with IEEE S -100 specifications 
Transfers data in 8 or 16 bit words 
Provides for expansion to 256 channels 
Is switch selectable I/O or memory mapped 

Timer Features on S -100 Board 
In addition to the A/D features, the S-100 Board contains a 

powerful timer circuit which can start A/D conversion and can 
also be used independently for time of day, event counting, 
frequency shift keying and many other applications. 

5 independent 16 bit counters Complex duty cycle and frequency 
(cascadable) shift keying outputs 
15 lines available for external use Programmable gating and count 
Time of day source selection 
Event counter Utilizes vectored interrupt 
Alarm comparators on 2 counters 
One shot or continuous frequency 
outputs 

Options for AD -200 
Programmable gain up to 500 
14 bit accuracy 
16 bit accuracy 
100 KHz conversion rate 
125 KHz conversion rate 
Screw Terminal and Signal Conditioning panel 
Thermocouple cold junction compensation 
Rack mounting assembly with plexiglass cover 
Low level, wide range permitting low level sensors 
such as thermocouples, pressure sensors and strain 
gauges to be directly connected to the module input 

Apple D/A Features $295 
12 bit accuracy and resolution 
2 independent digital to analog converters 
8 parallel latched output lines 
Jumper selectable output ranges: ±10V, ±5V, ±2.5V, 0 to 
+10V, 0 to +5V 
3 microsecond conversion time 
Minimal software required 

S -100 PET TRS -80 AIM KIM 
The original Tecmar data conversion boards (AD -100 and 

DA -100) continue to solve less sophisticated conversion 
problems. These S -100 boards interface to the PET, TRS -80, 
AIM, and KIM through standard S -100 expansion interfaces. 

AD -100 Features 
12 bit accuracy and resolu- 
tion 
30 KHz conversion rate 
16 single -ended or 
8 differential inputs 
(specify AD I OOS or 
AD 100D) 
Jumper selectable I/O 
or memory mapped 

operation for S -100 
systems 
Jumper selectable input 
ranges: ±10V, ±5V, 0 to 
+10V, 0 to +5V 
Minimal software 
required 
Complies with IEEE 
5.100 specifications. 

DA -100 Features 
12 bit accuracy 
resolution 
4 independent digital to 
analog converters 
3 microsecond settling time 
Jumper selectable output 
ranges: ±10V, ±5V, ±2.5V, 0 

and to +10V, 0 to 5V 
Jumper selectable I/O or 
memory mapped operation 
for S -100 systems 
Minimal software required 
Complies with IEEE S-100 
specifications 

Expansion board, power supply, and enclosure for PET 
Expansion board and power supply for TRS -80, KIM, or AIM 

5250 
150 

S -100 Real Time 
Video Digitizer 

S -100 BOARDS 
8086 CPU S450 

$ 175 
645 

1,045 
445 

Digitizes and Displays in 
1/60 sec, flicker -free 

16 Gray Levels 

W /vectored interrupts 
RAM 
8Kx 16/ 16Kx8 

$395 

545 Switch Selectable to 8086 $495 
250 display Black and White PROM -I /O 
125 Graphics (8 pixels /byte) Serial and $350 
125 Maximum Resolution: Parallel I/O 
65 512 pixels /line x 240 lines Parallel I/O $350 

Minimal software & Timer 
requirements $850 'Reg. Trademark of Tardy Corp. 

'Reg. Trademark of Commodore 

Data Acquisition Systems and 
EC I AR Video Microcomputer Systems Available TECMAR, INC. 

INC. 23414 Greenlawn Cleveland, OH 44122 (216) 382-7599 



Circle 164 on inquiry card. 

don't risk 
magnetic damage to 
EDP storage media 
Many computer users have learned "the hard way" that 
accidental exposure to magnetic fields can erase or 
alter data and programs stored on disks and tapes. 
Such irretrievable loss can occur during media transit 
or storage if unprotected disks or tapes are exposed to 
the magnetic fields produced by motors, transformers, 
generators, electronic equipment, or even intense tran- 
sient fields induced by electrical storms. 

Data -Safe Products provide reliable, economical 
protection against stray magnetic field damage by 
shielding disks and tapes with the same high- permea- 
bility alloy used to shield cathode ray tubes and other 
magnetic- sensitive components. DISK-SAFE Floppy 
Disk Protectors, punched for 3 -ring binder, sandwich 
two 8" disks, or smaller mini -disks, between sheets of 
magnetic shielding alloy encased in the strong vinyl 
pockets. (Binder sent free with 10 Protectors). 

DISK *SAFE 
FLOPPY DISK PROTECTORS 

TAPE * SAFE 
METAL CASSETTE SHIELDS 

TAPE -SAFE Cassette Shields are constructed of mag- 
netic alloy, with heliarc- welded seams and an easy - 
open hinged top. Each attractively- finished TAPE-SAFE 
holds one cassette in its original plastic box. A 

shelved metal FILE DECK (not shown) stores up to six 
TAPESAFEs for easy access. (One free with each six 
TAPESAFEs). VISA and MasterCard telephone orders 
accepted. Prices below include shipping. 

DISK-SAFE Floppy Disk Protectors: 1 -5, $8.95 ea; 

6 -9, $7.95 ea; 10 or more w /binder, 56.95 ea; 

TAPE-SAFE Cassette Shields: 1 -5, $14.95 each; 
6 or more with free FILE DECK, $12.95 each. 

TAPE-SAFE FILE DECK: $10.95 each. 

Data -Safe Products, Inc. 
1926 Margaret St., Phila., PA 19124. 215/535 -3004 

Dealer Inquiries Invited 
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Listing 1 continued: 
2439 
2440 
2441 
2442 
2443 
2444 

: SENDBY * x?******?******* * * *;ía;: ***** ***** ** ** * ***** * ** 

; SENDBY OUTPUTS ONE BYTE OF DATA. SENDBY WAITS UNTIL 
: THE OUTPUT IS CLEAR TO SEND, THEN OUTPUTS THE DATA 
; CURRENTLY IN A. THE OUTPUT INTERRUPT STATUS IS 

2445 : SET AGAIN. 
2446 
2447 : CALLS NONE 
2448 
2449 : CALLED BY RREG 
2450 SENDBY. 
2451 XERR1 RF'IX, RCRAM 
2452 
2453 : REGISTERS A (DATA) 
2454 
2455 : I/O FORT 2 (STATUS) 
2456 FORT 6 (OUTPUT) 
2457 
2458 : STRUCTURES NONE 
2459 

0A91 DDCB0F5E 2460 SENDBY: BIT 3,(IX +GDR15) :TEST OUTPUT INTERRUF'1 

0A95 20FA 2461 JR NZ,SENDP,Y :JUMP IF STILL SET 
0A97 D306 2462 OUT (6),A :SEND THE DATA 
0A99 F3 2463 DI ;DISABLE INTERRUPTS 
OA9A DDCBOFDE 2464 SET 3,(IX +GDR15) ;SET THE OUTPUT FLAG 
OA9E 0D7E0F 2465 LD A,(IX +GDR15) :GET THE STATUS 
OAA1 D302 2466 OUT (2),A :SEND THE STA1US 
OAA3 FB 2467 EI ;ENABLE INTERRUPTS 
OAA4 C9 2468 RET ;RETURN 

2469 
2470 ; USER ***************** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ** 
2471 
2472 : USER IS A DUMMY ROUTINE WHICH IS THE DEFAULT CALL 
2473 : FROM CALLS. USER SIMPLY RETURNS FROM A 

2474 : SUBROUTINE. 
2475 
2476 : CALLS NONE 
2477 
2478 ; CALLED BY CALLS 
2479 
2480 : REGISTERS NONE 
2481 
2482 : I/O NONE 
2483 
2484 ; STRUCTURES NONE 
2485 

OAAS C9 2486 USER: RET ;RETURN 
2487 
248E : END OF MICROGRAPH ***** * * * * * * * * ** * * *: * * * * * * ** * * * * * * * ** 
2489 
2490 END 

CROSS 
SYMBOL 
CALLS 
CALS.E1 
CASE 
CASED 
CASE1 
CASE2 
CASES 
CLIP 
CLIPO 
CL1P1 
CLIF'10 
CLIP2 
CLIP3 
CLIF'4 
CLIPS 
CL1F'6 
CLIP7 
CLIPS 
CLIP9 
COLOR 
CONST 
CRO 
CR1 
CR2 
DEFIN 
ECOLOR 
EGDR 
EGDRO 
EGDR1 
EGDR1O 
EGOR11 
EGDR12 
EGDR13 
EGDR14 
EGDR15 
EGDR2 
EGDR3 
EGDR4 
EGDRS 
EGDR6 
EGDR7 
EGDR8 

REFERtfN,:r. 

VAL M DUN 
026F 718 
0267 729 
07A0 1826 
0783 1638 
07C1 1842 
0705 1851 
07E9 1360 
078F 1897 
0808 1909 
0821 1919 
0894 1974 
0835 1928 
08488 1938 
085F 1947 
0870 1956 
087A 1961 
0888 1968 
088E 1971 
0892 1973 
0049 212 
0068 117 
ICOO 218 
1C1Ú 219 
1C20 220 
008E 145 
0040 99 
0004 39 
0004 40 
0005 41 

000E 50 
000F 51 
0010 52 
0011 53 
0012 54 
0013 55 
0006 42 
0007 43 
0008 44 
0009 45 
000A 46 
0008 47 
000C 48 

REFS 
123 
719 
Wi2 

1832 
1840 
1849 
1858 
908 
1907 
1916 
1972 
1926 
1935 
1945 
1952 
1950 
1962 
1954 
1955 
1660 

779 

212 
152 
153 
154 
163 
164 
165 
166 
167 
168 
155 
156 
157 
158 
159 
160 
161 

1084 

1429 

1917 

1936 

1957 
1960 
1710 

788 

1324 

2406 

1959 
1967 

798 

1497 

1964 
1970 

821 

1!1)9 

1966 

1188 

1969 

1197 1207 1230 

Listing I continued on page 254 



ALL ThESE FEATURES... 
IN THIS SMALL SPACE... 

AT THIS LOW PRICE! 
Greater computer power ... fewer separate 

components ... larger capability ... simpler to 
operate .... modular maintenance .. . 

These are the unique benefits of the Quasar 
Data QPD -100 Floppy Disk Computer ... plus 
unsurpassed reliability... plus 12 -month warranty on all PC boards. 

Its highly reliable, industry- standard MFE drive is compact. 
Accepts both single AND double -sided disks. 

Upgradeable from the Z -80(0 microprocessor -based 
system to our Z8000' microprocessor -based system by simply 
plugging, in extra PC cards. Hard disk and multi -user 
systems available. 

As your requirements grow, your QDP -100 can grow 
to fit them. 

The Quasar Data QDP -100H is a larger version with 
6- megabyte capacity; includes one double -sided floppy 
and one 51/4 microwinchester hard disk. 

Both the Quasar Data QDP -100 and QDP -100H are 
fully compatible with all standard terminals. 

Phone or write for descriptive bulletin and specifica- 
tions. And ask for a demonstration. Dealer inquiries invited. 

4,695 

QUASAR DATA'S QDP -100 
COMPUTER SYSTEM. 

18" wide 
167/8" deep 
11" high 

Z -80 and Z -28000 
are trademarks of Zilog Corporation 

'CP /M and MP /M 
are trademarks of Digital Research Corp. 

480, 4 -MhZ CPU RES 
K memo 

Two (2) double-sided, 
ank selectable 

Four 8" floppies, double 
- 

density 

ports...2 
serial, 2 

megabytes 

disk sided, double- 2 parallel controller, 
to 4 density CP/M 

2.2 DOS MB 
operating system S P/M multi-user 
00 (IEEE) 

moth 
er 

BASIC LANGV erboard 

Real-time AGE C'BASIC tine clock Monitor in PROM 
Manuals 

supplied: 
All documen- 

tation and schematics, 

M Handboobby S 

IAcco 

P 

AIR, 
P/R, included. 

47, 

ComPuter 
u/SIr 

5ystun 

capo.,oe 

,, 

\\111111 / / /jam 

Quasar Data Products 
10330 Brecksville Road, Brecksville (Cleveland), Ohio 44141 

Phone: 216/526 -0838 / 526 -0839 /111111\ 

Circle 165 on Inquiry card. 



Circle 166 on inquiry card. 

CAN MAKE 
A TRS80 

WORK 
THE WAY 
SNAPP 
CAN! 

SNAPP II EXTENDED BASIC A family of en- 
hancements to the Model II BASIC interpreter. 
Parr of the package originated with the best of 
APPARAT, INC 's thoughts in implementing 
NEWDOS BASIC. The system is written entirely in 
machine language for SUPER FAST execution 
The extensions are fully integrated into Model II 

BASIC, and require NO user Memory. and NO 
user disk space. The package is mode up of the 
following six modules, each of which may be 
purchased separately, 
MIMIC-Six single key stroke commands to list 

the first, last, previous, next, or current program 
line, or to edit the current line. Includes quick 
way to recover BASIC program following o NEW 
or system or accidental re -boot, Ten single 
chorocter abbreviations for frequently used 
commands: AUTO, CLS. DELETE, EDIT, KILL, 

LIST, MERGE, NEW. WST, and SYSTEM. $40.00 
XREF -A powerful cross - reference facility with 
output to display and /or printer. Troce o von - 
oble through the code Determine easily if a 
variable is in use $40 00 
XDUMP -Permits the programmer to display 
and /or pant the value of any or oll program 
variables . Identifies the variable type for all 
variables. Each element of ony array is listed 
separately $40 00 
XRENUM -An enhanced program line renum- 
bering facility which allows specification of an 
upper limit of the block of lines to be renum- 
bered, supports relocation of renumbered 
blocks of code. and supports duplication of 
blocks of code. $40 00 
XF1ND -A cross reference facility for key words 
and character strings, also includes global re- 
placement of keywords. $40 00 
XCOMPRESS- Compress your BASIC programs 
to on absolute minimum. Removes extraneous 
information, merge lines: even deletes state- 
ments which could not be executed. Typically 
saves 30 -40% space even for programs with- 
out REM statements! Also results in 7 -10% im- 
provement in execution speed $40.00 
ENTIRE PACKAGE ONLY $200.00 

8160 Corporate Pork Dr. 
Cincinnati, Ohio 45242 

Coll Toll Free 

1- 800 - 543 -4628 
Ohio residents 

collect (513) 891 -4496 
All products now available to rim with TRSDOS 2.0. 

Now available for Model III 
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Listing I continued: 
EGDR9 0000 49 162 
EGF'C 0046 92 205 
ELOO 0014 57 170 
EL01 0016 58 171 
EL02 0018 59 172 
EL03 001A 60 173 
EL04 OO1C 61 174 
EL05 001E 62 175 
EL06 0020 63 176 
EL07 0022 64 177 
ELIO 0024 65 178 
EL11 0026 66 179 
EL12 0028 67 180 
EL13 002A 68 181 
EL14 002C 69 182 
EL15 002E 70 183 
EL16 0030 71 184 
EL17 0032 72 185 
EM 0048 94 207 
EMM 0049 95 208 
EMN 004A 96 209 
ENULL 0050 101 214 512 
EREF 0047 93 206 
ES00 0034 74 187 
ES'O1 0035 75 188 
ES02 0036 76 189 
E503 0037 77 190 
ESO4 0038 78 191 

ES05 0039 79 192 
ES06 003A 80 193 
ES07 0038 81 194 
Ell() 003C 82 195 
EE:11 OU3D 83 196 
E512 003E 84 197 
ES13 003F 85 198 
ES14 0040 86 199 
E515 0041 87 200 
ES16 0042 88 201 
ES17 0043 89 202 
ESLINK 0014 56 169 
ES'LONG 0034 73 186 
ESOFF 0045 91 204 
ESF'TR 0044 90 203 
ESTRUC 0004 38 151 510 512 
ESX 0048 97 210 
ESY 004C 98 211 
EXEC 023D 631 249 
EXERRT 004E 100 213 
FETCH OLED 574 248 794 804 806 808 817 887 905 946 983 

989 992 1031 1087 1130 1139 1203 1226 1435 1514 
1601 1644 1653 1784 2000 

FETCHO OIFC 579 580 
FETCHI 0208 585 578 
FETCH2 0230 603 584 
FRAME 0146 386 119 
FREE lOCD 215 508 
GDR 0000 152 944 1363 
GDRU 0000 153 893 912 1085 1141 1325 1334 1500 1502 1504 1506 

1527 1531 1540 1542 1555 1599 1666 1753 1755 1912 
1922 2098 2109 2174 2183 2246 2255 2369 2373 2375 
2381 2383 2385 

GDR1 0001 154 894 914 1086 1142 1326 1336 1499 1503 1511 1513 
1543 1600 1680 1756 1758 1931 1941 2093 2170 2243 
2371 2377 2379 2386 

GOR10 000A 163 1841 1908 
GUR11 0008 164 
GDR12 000C 165 
GDR13 000D 166 
GDR14 000E 167 393 526 948 2084 
GDRI5 000F 168 285 286 287 289 292 294 340 344 345 347 

351 352 388 389 395 396 421 422 448 449 
519 520 574 575 579 583 604 605 632 633 
637 638 2460 2464 2465 

GDR2 0002 155 885 902 1146 1553 1657 
GDR3 0003 156 883 900 1149 1550 1659 
GDR4 0004 157 391 1788 1789 
GDR5 0005 158 1082 1495 1597 2367 
GDR6 0006 159 1838 1905 
GDR7 0007 160 
GDR9 0009 162 
GETBLK 089A 2000 780 790 823 995 1027 1044 2004 
GPC 0042 205 730 742 743 1262 1263 1273 
GRD8 0008 161 
GSTACK 107F 149 150 729 1265 
GUSER 08A3 2023 65 66 67 68 69 70 71 72 
INIT 0184 484 247 
INPUT 0168 419 120 
INTO 0068 119 490 
INTI 006A 120 492 
INT2 006C 121 494 
IVECT 0068 118 
LOO 0010 170 
LD1 0012 171 
L02 0014 172 
LD3 0016 173 
L04 0018 174 
LU5 001A 175 
L06 0O1C 176 

Listing I continued on page 258 
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Start learning and computing for only $129.95 with a Netronics 8085 -based 
computer kit. Then expand it in low -cost steps to a business /development system 
with 64k or more RAM, 8"floppy disk drives, hard disks and multi - terminal I /O. 

THE NEW EXPLORER /85 SYSTEM 
Special! Full 8" floppy, 64k system for less than the price of a mini! Only $1499.95! 

(Also available wired & tested. $179995) Imagine - for only $129.95 you can own the starting 
level of Explorer /85. a computer that's expandable into 
full business /development capabilities -a computer 
that can be your beginner system. an OEM controller, 
or an IBM- formatted 8" disk small business system. 
From the first day you own Explorer /85, you begin 
computing on a significant level. and applying princi- 
ples discussed in leading computer magazines. Ex- 
plorer/85 features the advanced Intel 8085 cpu, which 
is 1008 compatible with the older 8080A. It offers on- 
hoard S -100 bus expansion, Microsoft BASIC in ROM. 
plus Instant conversion to mass storage disk memory 
with standard IBM- formatted 8" disks. All for only 
$129.95, plus the cost of power supply. keyboard/ 

Full 8" disk system for less than the prix of o mini (shown with terminal and modulator if you don't have them (see 
Netronics Ex lorer /85 computer and new terminal). System features our remarkable prices below for these and other ac- P P l's f 

cessories). With a Hex Keypad /display front panel. floppy drive from Control Data Corp.. world's largest maker of 

Level "A" can be programmed with no need for a ter- memory storage systems a hobby brand!) 
minal. ideal for a controller. OEM. or a real low -cost 
start. 

Level "A" is a \ complete operating 
system,perfect for 
beginners, hobbyists, 

- o industrial controller 
use. $129.95 

LEVEL "A" SPECIFICATIONS 
Explorer /85's Level "A" system features the advanced 
Intel 8085 cpu, an 8355 ROM with 2k deluxe monitor/ 
operating system, and an advanced 8155 RAM I/O ... 
all on a single motherboard with room for RAM /ROM/ 
PROM /EPROM and S -100 expansion, plus generous 
prototyping space. 

PC Board: Glass epoxy. plated through holes with 
solder mask. I /O: Provisions for 25 -pin (DB2S) con- 
nector for terminal serial I /O. which can also support a 
paper tape reader ... cassette tape recorder input and 
output ... cassette tape control output ... LED output 
indicator on SOD (serial output) line ... printer inter- 
face (less drivers) ... total of four 8 -bit plus one 6 -bit 
I/O ports. Crystal Frequency: 6.144 MHz. Control 
Switches: Reset and user (RST 7.5) interrupt ... addi- 
tional provisions for RST 5.5, 6.5 and TRAP interrupts 
onboard. Counter /Timer. Programmable, 14 -bit bi- 
nary. System RAM: 256 bytes located at F800. ideal 
for smaller systems and for use as an isolated stack 
area in expanded systems ... RAM expandable to 64K 
via S -100 bus or 4k on motherboard. 

System Monitor (Terminal Version): 2k bytes of 
deluxe system monitor ROM located at F000. leaving 
Mt free for user RAM /ROM. Features include tape 
load with labeling ... examine /change contents of 
memory ... insert data ... warm start ... examine and 
change all registers ... single step with register display 
at each break point, a debugging /training feature ... go 
to execution address ... move blocks of memory from 
one location to another ... fill blocks of memory with a 
constant ... display blocks of memory ... automatic 
baud rate selection to 9600 baud ... variable display 
line length control (1.255 characters/line) ... chan - 
nelized I/O monitor routine with 8-bit parallel output 
for high -speed printer ... serial console in and console 
out channel so that monitor can communicate with I/O 
ports. 

System Monitor (Hex Keypad/Display Version): 
Titpe load with labeling ... la dump with labeling 
... examine /change. contents f ntents o memory ... insert data 

warm start ... examine and change all registers ... 

Level "A" - With Hex 
Keypad/Displo 

single step with register display at each break point ... 
go to execution address. Level "A" in this version 
makes a perfect controller for industrial applications. 
and is programmed using the Netronics Hex Keypad/ 
Display. It is low cost, perfect for beginners. 
HEX KEYPAD /DISPLAY SPECIFICATIONS 
Calculator type keypad with 24 system-refined and 16 
user- defined keys. Six digit calculator -type display. 
that displays full address plus data as well as register 
and status information. 
LEVEL "B" SPECIFICATIONS 
Level "B" provides the S -100 signals plus buffers/ 
drivers to support up to six S -100 bus boards, and in- 
cludes: address decoding for onboard 4k RAM expan- 
sion selectable in 4k blocks ... address decoding for 
onboard 8k EPROM expansion selectable in 8k blocks 
.. , address and data bus drivers for onboard expansion 

wait state generator (jumper selectable). to allow the 
use of slower memories ... two separate 5 volt regula- 
tors. 
LEVEL "C" SPECIFICATIONS 
Level "C" expands Explorer /85's motherboard with a 
card cage. allowing you to plug up to six S -100 cards 
directly into the motherboard. Both cage and card are 
neatly contained inside Explorer's deluxe steel 
cabinet. Level "C" includes a sheet metal superstruc- 
ture, a 5 -card. gold plated S -100 extension PC hoard 
that plugs into the motherboard. lust add required 
number of S-100 connectors. 

Explorer /85 
With Level "C" 
Cord Coge. 

LEVEL "D" SPECIFICATIONS 
Level "D" provides 4k of RAM. power supply regula- 
tion. filtering decoupling components and sockets to 
expand your Explorer /85 memory to 4k (plus the origi- 

Y 

nal 256 bytes located in the 8155A). The static RAM 
can be located anywherh from idNde Its EFFF in 4k 
blocks. 
LEVEL "E" SPECIFICATIONS 
Level "E" adds sockets for ek of EPROM to use the 
popular Intel 2716 or the TI 2516. II includes all sockets, 
power supply regulator, heal sink. filtering and decou- 
pling components. Sockets may also be used for 2k x 8 
RAM IC's (allowing for up to 12k of onboard RAM). 
DISK DRIVE SPECIFICATIONS 

8" CONTROL DATA CORP. Data capacity: 401.016 bytes 
professional drive. (SD), 802.032 bytes (DO). 
ISl controller. unformatted. 
Write pmtect. Access tine.: 25ms (one 
Single or double density. track). 

DISK CONTROLLER/ I/O BOARD 
SPECIFICATIONS 

Cont.ols up to four 8" drives. 2716 PROM socket included 
1771A LS! (SD) floppy disk for use in custom 
controller. applications. 
Onboard data separator Onboard crystal controlled. 
(IBM compatible). Onboard l/O baud rate 
2 Serial I/O ports generators 109600 baud. 
Autoboot to disk system Double -sided PC board 
when system reset. (glass epoxy.) 

DISK DRIVE CABINET/POWER SUPPLY 
Deluxe steel cabinet with individual power supply for max 
imum reliability and stability. 

ORDER A COORDINATED 
EXPLORER/85 APPLICATIONS 
PAK! 
Beginner's Pak (Save $26.00!) - Buy Level "A" (Ter- 
minal Version) with Monitor Source Listing and AP -1 
5 -amp Power Supply: (regular price $199.95). now at 
SPECIAL PRICE: 5169.95 plus post. & insur. 
Experimenter's Pak 11 (Save $53.40t) - Buy Level 
"A" (Hex Keypad /Display Version) with Hex 
Keypad/Display. Intel 8085 User Manual, Level "A" 
Hex Monitor Source Listing. and AP -1 5 -amp Power 
Supply: (regular price $279.35), all at SPECIAL 
PRICE: $219.95 plus post. & insur. 
Special Microsoft BASIC Pak (Save $103.00!) - In- 
cludes Level "A" (Terminal Version), Level "B ". 
Level "D" (4k RAM), Level "E ", 8k Microsoft in 
ROM. Intel 8085 User Manual, Level "A" Monitor 
Source Listing. and AP-1 5-amp Power Supply: (regu- 
lar price $439.70), now yours al SPECIAL PRICE: 
$329.95 plus post. & insur. 

ADD A TERMINAL WITH CABINET. 
GET A FREE RF MODULATOR: Save 
over $114 at this SPECIAL PRICE: $499.95 
plus post. & insur. 

Special 8" Disk Edition Explorer /85 (Save over $104!) - Includes disk -version Level "A ". Level "B ", two 
S -100 connectors and brackets. disk controller, 64k 
RAM. AP-1 5-amp power supply, Explorer/115 deluxe 
steel cabinet, cabinet fan, 8" SD /DD disk drive from 
famous CONTROL DATA CORP. (not a hobby 
brand!), drive cabinet with power supply, and drive 
cable set -up for two drives. This package includes 
everything but terminal and printers (see coupon for 
them). Regular price 51630.30. all yours in kit at 
SPECIAL PRICE: 51499.95 plus post. & insur. Wired 
and tested, only $1799.95. 

Special! Complete Business Software Pak (Save 
$625.00!) - Includes CP/M 2.0. Microsoft BASIC. 
General Ledger. Accounts Receivable. Accounts 
Payable. Payroll Package: (regular price 51325). yours 
now at SPECIAL PRICE: $699.95. 

Please send the items checked below: 
O Explorer /85 level "A" Ids (Terminal Version) ... $129.95 plus 

5a toss & insur 
Explorer /85 Level "A" Idi I Hex Keypad /Display Version) ... 
$129.95 plus 53 post. & imur. 
9k Microsoft BASIC on casseue tape. bó4.95 postpaid. 
Bk Microsoft BASIC In ROM kll (requires Levels B. "D" and 
"E') 59995 plus 52 post. & insur. 

O level "B" 1S-100) kit . 649.95 plus $2 post. & insur. 
O Level "C" IS -100 6 -card expander) Idi ... 539.95 plus 52 post. 

& insur. 
O level "D" (4k RAM) kit 660.95 plus 52 post. & insur. 
O Level "E" (EPROMIROMI kit .. S5.95 plus 505 p8h. 
O Deluxe Steel Cabinet for Explorer /85 ... 640.95 plus S3 post. 

& insur. 
O Fan For Cabinet ... S15.00 plus $1.50 post. & insur. 

O ASCII Keyboard /Computer'terminal kll: features a full 128 
character set. u&l case: full cursor control: 75 ohm video 
output: convertible lu baudnl output: selectable baud rate. 
RS232 -C or 20 ma. I /O. 32 or 64 character by 16 tine formats. 
and can be used with either a CRT monitor or a TV set (if you 
have an RF modulator) ... 5149.95 plus 53.00 post. & insur. 

Deluxe Steel Cabinet for ASCII keyboanl /terminal ... 
$19.95 plus $2.50 post. 8 insur. 

Newt lerminal/MOrdlar: (See photo) Same features as above. 
except 1'2" monitor with keyboard and terminal is in deluxe 
single cabinet. ko $399.95 plus $7 post. 8 insur. 
Hazeltine terminals: Our prices lao low to quote - CALL US 
Lear -Sigler terminalslprinters: Our prices uo low tu quite: 
CALL LIS 

I Hex Keypad /Display kit $88.95 plus 52 post. & insur. 

AP- t Power Supply Kit ±8V 65 amps) in deluxe steel cabinet 
$39.95 Ictus 52 posta insur. 

Cold Plated 5-100 is Connectors... 64.85 each. postpaid. 
RF Modulator Mt I dluws you lu use your TV sot as a monitor) 
...$8,95 postpaid. 

O 16k RAM kH (S.1co board expands to 64k) ... $190.95 plus S2 
post. & insur. 
32k RAM kH ... $290.95 plus S2 past. & insur. 
48k RAM kb ... $390.95 plus S2 post. & insur. 

C 64k RAM kdl ... 6490.95 plus 52 post. 8 insur. 
16k RAM Expansion kit (In expand any of the above in 16k 
blocks up u. 54k) 699.95 plus 52 post. & insur. each. 
Intel 8085 cpu Users' Manual... $7.S0postprid. 

O 12" Video Monitor I I0Mtiz bandwidth) . $139.95 plus $5 
post. & insur. 

O Beginner's Pak (se, above) $169.95 plus 54 post. 8 insur. 
O Experimenter's Pak (s alxw) $219.95 Is $6 post. 8 

insur 
O Special Microsoft BASIC Pak M1190u1 'terminal (s alxove) . 

$329.95 plus 57 pot. 8 insur 
O Same as above. plus ASCII Keyboard Terminal WMlh Cabinet, 

Cet Free RE Modulator (see above) ... 6499.95 plus 510 tx,sl. 
8 insur. 
Special 8" Disk Edition Explorer /BS (see above) ... $1498.95 
plus 526 post. & insur. 

wired &Tested 61799.95 plus 526 post. & imur. 
O Extra 8" CDC Floppy Drives S499.9S plus 512 post. 8 insur. 

Cabinet a Power Supply For Drive ... SWAM plus 53 pot. 8 
insur 

Dive Cade Set -up For Too Drives ... $25 plus $1.50 post. & 
insur 

Usk Controller Board With UO Ports 5199.115 plus $2 post . 

a incur 
C Special: Complete Business Software Pak Ise: stove) 

6099.96 postpaid 
SOLD SEPARATELY 

CP /M l.4 5100 poi paid 
CP /M 2.0 $150 postpaid 
Microsoft BASIC 5325 postpaid. 

E Intel 8085 cpu User Manual 57.50 postpaid. 
Cl level "A" Monitor Source listing 525 is sipas1 

(boil ye xmtal USA. Credit lard Bur Outside Connecticut 

CALL TOLL FREE: 800- 243 -7428, 
To Order From Connecticut Or For Technical 

Assistance. call (203) 354 -9375 

Total Enclosed (Conn res. add sales tax) S 
Paid By: 

Personal Check Cashier's Check /Money Order 
VISA Master Charge (Bank No. ) 

Acct No Exp. Date 
Signature 
Print 
Name 
Address 
City 
State Zip 

NETRONICS Research & Development Ltd. 
111333 Litchfield Road, New Milford, CT 06776 



WE'RE CLEANING OUT OUR ATTIC ... 
GET BACK ISSUES OF BYTE 

WHILE THEY LAST. 
The Following Issues Are Currently Available. 

May 1978 
GRAPHICS IN DEPTH: 3 -D Adds a New Dimension to Your Display; CON- 
VERT YOUR TV SET TO A VIDEO MONITOR; HIDDEN LINE 
SUBROUTINES FOR THREE- DIMENSIONAL PLOTTING; GRAPH: A 
SYSTEM FOR TELEVISION GRAPHICS, Part 1: Software, Video 
Graphics; A PROGRAMMABLE CHARACTER GENERATOR, Part 
1: Hardware; TUNE IN AND TURN ON: An AC Wireless Remote Control 
System; HOW TO MULTIPLY IN A WET CLIMATE: Design Details; THE 
PHOTOGRAPH IS ALSO A HARD COPY; Product Description: THE 
MATROX ALT -256 VIDEO BOARD; COLOR GRAPHICS ON THE COM- 
PUCOLOR 8051; A LOW COST LIGHT WAND AMPLIFIER. 

June 1978 
A PROGRAMMABLE CHARACTER GENERATOR, Part 2: Software; A 
PROGRAMMABLE IC TESTER; MORE MUSIC FOR THE 6502; TALK TO 
ME: Add a Voice to Your Computer for $35; A THEATRICAL LIGHTING 
GRAPHICS PACKAGE; GRAPH: A SYSTEM FOR TELEVISION 
GRAPHICS, Part 2: Software, Video Graphics; AUDIO PROCESSING 
WITH A MICROPROCESSOR; NATURAL LANGUAGE PROCESSING 
AND SMALL SYSTEMS; GIVE AN EAR TO YOUR COMPUTER: A 
Speech Recognition Primer; THE HP -67 AND HP -97: Hewlett -Packard's 
Personal Computers; NOTES ON TEACHING WITH MICROCOMPUTERS; 
A LOOK AT SHUGART'S NEW FIXED DISK DRIVE. 

July 1978 
KIMER: A KIM -1 TIMER; THE AXIOM EX800 PRINTER: A User's Report; 
THE Z -80 IN PARALLEL; CONTROLLING DC MOTORS; BUILD A 
KEYBOARD FUNCTION DECODER; A HIGH LEVEL LANGUAGE FOR 8 
BIT MACHINES; HOW TO GET YOUR TARBELL GOING; TOP -DOWN 
MODULAR PROGRAMMING; WHO'S AFRAID OF DYNAMIC 
MEMORIES ?; ANTIQUE MECHANICAL COMPUTERS, Part 1: Early 
Automata; THE FIRST TEN YEARS OF AMATEUR COMPUTING; A 
SHORT HISTORY OF COMPUTING; HOW TO CHOOSE A 
MICROPROCESSOR. 

August 1978 
COMPILATION AND PASCAL ON THE NEW MICROPROCESSORS; 
PASCAL: A Structurally Strong Language; DESIGNING STRUCTURED 
PROGRAMS; LET YOUR FINGERS DO THE TALKING: Add a Noncon- 
tact Touch Scanner; ON BUILDING A LIGHT -SEEKING ROBOT 
MECHANISM; THE NUMBER CRUNCHING PROCESSOR; 
PHILADELPHIA'S 179 YEAR OLD ANDROID; ANTIQUE MECHANICAL 
COMPUTERS, Part 2: History; IN PRAISE OF PASCAL; PASCAL VER- 
SUS COBOL: Where Pascal Gets Down to Business; JACPOT; PASCAL 
VERSUS BASIC: An Exercise. 

September 1978 
A "TINY" PASCAL COMPILER, Part 1: The P -Code Interpreter; LET 
YOUR FINGERS DO THE TALKING: Scanner Applications; S2L: AN 
ALTAIR (S -100) TO LSI -11 BUS ADAPTER; WADUZITDO: How To Write a 
Language in 256 Words or Less; THE MATHEMATICS OF COMPUTER 
GRAPHICS; APL AND GRAPHICS; SOME WORDS ABOUT PROGRAM 
STRUCTURE; ANTIQUE MECHANICAL COMPUTERS: The Torres 
Chess Automaton; MATH IN THE REAL WORLD; GRAPHIC MANIPULA- 
TIONS USING MATRICES. 

October 1978 
NO POWER FOR YOUR INTERFACES ?: Build a 5 W DC to DC Converter: 
A "TINY" PASCAL COMPILER, Part 2: The P- Compiler; TESTING 
MEMORY IN BASIC; FIRST STEPS IN COMPUTER CHESS PROGRAMM- 
ING; LINEAR CIRCUIT ANALYSIS; SOLVING THE EIGHT QUEENS PRO- 
BLEM; A SIMPLER DIGITAL CASSETTE TAPE INTERFACE; SOUPING 

UP YOUR SwTPC 6800; A NOVEL BAR CODE READER; A COMPUTER 
CHESS TUTORIAL; A MEMORY PATTERN SENSITIVITY TEST; 
PAM /8: A New Approach to Front Panel Design; ASSEMBLING THE H9 
VIDEO TERMINAL; CREATING A CHESS PLAYER. 

December 1978 
FAST FOURIER TRANSFORMS ON YOUR HOME COMPUTER; DESIGN- 
ING A UNIVERSAL TURING MACHINE: A Software Approach: BUILD 
AN OCTAL/HEXADECIMAL OUTPUT DISPLAY; INTERFACE YOUR 
COMPUTER TO A PRINTING CALCULATOR; ZAPPER: A Computer 
Driven EROM Programmer; CLOCKLESS MULTIPLICATION AND DIVI- 
SION CIRCUITS; CREATING A CHESS PLAYER, Part 3: Chess 0.5 (con- 
tinued); PARTITIONED DATA SETS; LIFE WITH YOUR COMPUTER; 
SOME FACTS OF LIFE; ONE -DIMENSIONAL LIFE; CHESS 4.7 VERSUS 
DAVID LEVY; AN EASY PROGRAMMING SYSTEM; TEACHING WITH A 
MICROCOMPUTER; THE MOTHER CHIP; FORTRAN AND ITS 
GENERALIZATIONS. 

:,r 4 

January 1979 
BUILD A COMPUTER CONTROLLED SECURITY SYSTEM FOR YOUR 
HOME: Protecting your home with your personal computer -Part 1 of a 3 

part series; A COMPUTERIZED MAILING LIST: A practical application for 
your floppy disk computer system; LIFE ALGORITHMS: Efficient methods 
for programming John Conway's game of life; POLYPHONY MADE 
EASY: Play chords instead of just single notes with your computer; AN 
AUDIBLE LOGIC TEST PROBE: Change voltage levels to musical tones 
for quick troubleshooting; HISTORY OF COMPUTERS: The IBM 704, Con- 
cerning one of the last vacuum tube computers; A MICROPROCESSOR 
FOR THE REVOLUTION: THE 6809; AN EXPOSURE TO MUMPS; THE 
DIGICAST SYSTEM: Receiving Data and Information Over Your FM Radio, 
Receiving computer programs over FM subcarrier bands: GRANDMASTER 
WALTER BROWNE VERSUS CHESS 4.6; AN INTRODUCTION TO 
BNF: Introduction to Backus -Naur Form, an abbreviation method used in 
compiler and interpreter design; CREATING A CHESS PLAYER, Part 
4: Strategy in Computer Chess. Optimizing end game evaluation on the 
computer; IPS, AN UNORTHODOX HIGH LEVEL LANGUAGE; 
GOTOlocks AND THE THREE SORTS: A tale told by a PUNdit of a sort; 
ELEMENTS OF STATISTICAL COMPUTATION: How to calculate means 
and standard deviations. 

May 1979 
COMPUTER GENERATED MAPS, Part 1: Maps help make the arrange. 
ment of numeric data meaningful; REPRESENTING THREE - 
DIMENSIONAL OBJECTS IN YOUR COMPUTER: Using a digitizer to in- 
put graphical data; COMMUNICATE ON A LIGHT BEAM: Transmit digital 
information over a beam of light; SINGLE CHIP VIDEO 
CONTROLLER: Controlling a video display with a single integrated circuit; 
THE INTEL 8275 CRT CONTROLLER: This controller device eases video 
display design; THE SUPERBOARD II: A Surprising Single Board Corn - 
puter From OSI: 6800 DISASSEMBLER: Decipher your machine code pro- 
grams; SPACEWAR IN TINY BASIC; SMART MEMORY, Part 2: A black 
box approach to associative memory design; SIMULTANEOUS INPUT AND 
OUTPUT FOR YOUR 8080; QUEUING THEORY, THE SCIENCE OF WAIT 
CONTROL, Part 2: System Types; TRIGONOMETRY IN TWO EASY 
BLACK BOXES: Calculate trigonometric functions using arithmetic opera- 
tions; TIC -TAC -TOE: A PROGRAMMING EXERCISE; THE HOBBY UN- 
WRAP: How to unwrap what was previously wrapped; A MINI. 
DISASSEMBLER FOR THE 2650; AIDS FOR HAND ASSEMBLING PRO- 
GRAMS. 

June 1979 
A MODEL OF THE BRAIN FOR THE ROBOT CONTROL, Part 1; MIND 



OVER MATTER: Add Biofeedback Input to Your Computer; COMPUTER 
GENERATED MAPS, Part 2: A general purpose perspective projection 
program; THE NATURE OF ROBOTS, Part 1: Defining Behavior; 
DESIGNING A COMMAND LANGUAGE: Using theory of finite state 
machines to design input command language; SIMPLE MAZE TRAVERSAL 
ALGORITHMS; MORE COLORS FOR YOUR APPLE; A HOME FOR YOUR 
COMPUTER: Increase the utility and enjoyablity of your equipment with a 

carefully planned cabinet; TALK TO A TURTLE: Build a Computer Controll- 
ed Robot: MY COMPUTER RUNS MAZES: Using simple tree searches to 
reach a goal; The 1802 OP CODES: The instruction set of the 
RCACHughes 1802 microprocessor; THE HISTORY OF COMPUTING: THE 
IBM 7070; ARTIFICIAL INTELLIGENCE AND ENTROPY: Chemistry, ar- 

tificial intelligence, and the second law of thermodynamics; BASIC TEXT 
EDITOR; BUBBLE MEMORIES: A Short Tutorial: STACKS IN 
MICROPROCESSORS: Learn the ups and downs of stacks in your 
microprocessor: TIMESHARING: SQUEEZING THE MOST FROM YOUR 
MICRO; THREE TYPES OF PSEUDORANDOM SEQUENCES. 

July 1979 
GRAPHIC INPUT OF WEATHER DATA; SOUND OFF: Interfacing a com- 
puter to external sound generation devices; A MODEL OF THE BRAIN FOR 
ROBOT CONTROL, Part 2: A Neurological Model; SONIC 
ANEMOMETRY FOR THE HOBBYIST: Measuring wind speed and direc- 
tion by electronic means; THE NATURE OF ROBOTS, Part 2: Simulated 
Control System, Understanding closed loop control systems: QUEST: Will 
you find the treasure or will the giant find you first ?; MOUSE: A language for 
Microcomputers. Simple language to demonstrate implementation pro- 
cesses; SUBROUTING PARAMETERS; THE MATHEMATICS OF COM- 
PUTER ART; CREATIVITY IN COMPUTER MUSIC: Effect of computer 
use on music composition and theory; PHOTO ESSAY: Physical Hardware 
of a New Computer Backplane, The beginnings of a homebrew 6809 personal 
computer. 

August 1979 
ANYONE KNOW THE REAL TIME ?: Simple methods of telling time; 
MODEL OF THE BRAIN, Part 3: Comparison of Brain and Model, Does 
CMAC accurately represent human brain function ?; NATURE OF ROBOTS, 
Part 3: A Closer Look at Human Behavior, Simulating a 3- muscle system; 
THE DESIGN OF AN M6800 LISP INTERPRETER: The theory behind one 
implementation: LISP APPLICATIONS IN BOOLEAN LOGIC; AN OVER- 
VIEW OF LONG DIVISION: Providing real answers to division problems; 
AN OVERVIEW OF LISP; LISP BASED SYSTEMS FOR EDUCATION; THE 
LAMBDINO STORAGE MANAGEMENT SYSTEM: Data storage techni- 
ques represent major design considerations; PATTERN -DIRECTED IN- 
VOCATION LANGUAGES: A data base development tool; EXPLORING 
TRS -80 GRAPHICS; A MATHEMATICIAN'S VIEW OF LISP; A PREVIEW 
OF THE MOTOROLA 68000; LISP BASED SYMBOLIC MATH SYSTEMS. 

September 1979 
JOYSTICK INTERFACES; INTRODUCTION TO MULTIPROGRAMMING; 
INTERFACE A CHESSBOARD TO YOUR KIM -1; A LOW -SPEED 
ANALOG -TO- DIGITAL CONVERTER; THE NATURE OF ROBOTS, Part 
4: A simple, human experiment; INEXPENSIVE, OPTICAL PAPER -TAPE 
READER; A MODEL OF THE BRAIN FOR ROBOT CONTROL, Part 
4: Decision- making procedures; SOME MUSINGS ON HARDWARE 
DESIGN: Simple design techniques; SOLDERING TECHNIQUES: A pic- 
ture essay: HANDY PULSER: A simple, circuit -debugging tool; THE 
AMSAT -GOLEM -80: A modular and inexpensive S -100 computer system; 
ADD SOME CONTROL TO YOUR COMPUTER. 

October 1979 
TRACING YOUR OWN ROOTS: Genealogical research with a microcom- 
puter: POWER HELPS ANALYZE ELECTRIC BILLS: Determine power 
usage from appliance ratings; SELF -REFRESHING LED GRAPHICS 
DISPLAY; INTERFACING THE S -100 BUS WITH THE INTEL 8255; THE 
XYZ PHENOMENON: Stereoscopic Plotting by Computer, Three - 
dimensional simulation using optical devices and computer graphics: CURVE 
FITTING WITH YOUR COMPUTER: A simplified approach to nonlinear 
regression; SPACE GAME: Develop your reflexes with this fast -moving 
game: EASY TO USE HASHING FUNCTION: Random symbol distribution 
aids recall process; PICKING UP THE PIECES: Recovering from disk write 
errors: VARIABLES WHOSE VALUES ARE STRINGS: String variables 
can be easy to use; IBM COMPATIBLE DISK DRIVES: Floppy disk sector- 
ing rules; THE TRS -80 SPEAKS: Discussion of a vocal output peripheral 
for the Radio Shack TRS -80; LOW -LEVEL PROGRAM 
OPTIMIZATION: Some Illustrative Cases, How to decrease memory re- 
quirements and increase execution speed; SOME LAWS OF PERSONAL 
COMPUTING: Some unnatural, natural laws; BUDGET BUILDING ON A 
BARE BOARD. 

November 1979 
SOLVING SOMA CUBE AND POLYOMINO PUZZLES; PROGRAMMING 
STRATEGIES IN THE GAME OF REVERSI: A tutorial on using the 
minimax theory in designing a game; A SPACECRAFT SIMULATOR: A 
space- navigation game: THE NATIONAL MICROPASTIME: Simulating 
baseball games using actual statistics; WRITING ANIMATED COMPUTER 
GAMES; BUILD A SIMPLE DIGITAL OSCILLOSCOPE: Display 
waveforms with light- emitting diodes; THE INTEL 8086: Hands-on ex- 
perience with a system design kit; ALPHA -BETA PRUNING: A program- 
mer's approach to simulating a chess game; INTERFACING THE PET TO A 
LINE PRINTER: Connection through the PET user port plus a screen 
image -printing program; STACK IT UP: Use your microprocessor's stack 
to your best advantage; FIVE USEFUL PROGRAMS FOR THE SC /MP; THE 
CHERRY PRO KEYBOARD: A professional keyboard for the hobbyist. 

January 1980 
COMPUTERIZE A HOME; A COMPUTER -CONTROLLED LIGHT DIM- 
MER, Part 1: Design; A FURNACE WATCHDOG; TELEPHONE DIALING 
BY COMPUTER; ANALYSIS OF POLYNOMIAL FUNCTIONS WITH THE 
TI-59 CALCULATOR, Part 2; ALPHA LOCK FOR YOUR ASCII 
KEYBOARD; RELOCATING 8080 SYSTEM SOFTWARE; EIGHTEEN 
WITH A DIE, A LEARNING GAME PLAYER; MAKING COLOR SLIDES 
WITH AN INTECOLOR MICROCOMPUTER; WHAT COMPUTERS CAN- 
NOT DO; INDIRECT ADDRESSING FOR THE 6502; THE PLOT CON- 
TINUES; A COMPUTER -GENERATED REMINDER MESSAGE. 

March 1980 
EASE INTO 16 -BIT COMPUTING: Get 16 -bit performance from an 8 -bit 
computer: ELECTRON BEHAVIOR IN A CHEMICAL BOND; SOLVING 
PROBLEMS INVOLVING VARIABLE TERRAINS, Part 2: Special cases, 
including hexagonal grids: A POWER -LINE PROTECTION CIRCUIT; LAN- 
DING MODULE SIMULATION WITH RANDOM SURFACE; THE DIRT - 
CHEAP BOOTSTRAP, MORE NOTES ON BRINGING UP A MICRO- 
COMPUTER; HYDROCARBON MOLECULE CONSTRUCTOR; SUPER 
TIC; HEWLETT -PACKARD'S NEW PERSONAL COMPUTER, THE HP -85; 
TRS -80 PERFORMANCE, EVALUATION BY PROGRAM TIMING; ELEC- 
TRONIC PLANIMETRY; OPERATION CODES FOR 8080, 8085, AND Z80 
PROCESSORS; TO ERR IS HUMAN. 

April 1980 
COMPUTING THE I CHING WITH A TRS -80; THE GREAT RACE AND 
MICRO DISK FILES: Horse Race Simulations; PROGRAM THOSE 
2708s!; APPLE AUDIO PROCESSING; BUILD A LOW -COST EPROM 
ERASER; USING THE COMPUTER AS A MUSICIAN'S AMANUENSIS, 
Part 1: Fundamental Problems: ADD A SIMPLE TEXT EDITOR TO YOUR 
BASIC PROGRAMS; EASE INTO 16 -BIT COMPUTING, Part 2: Examin- 
ing a Small Multi -User System; ADVANCED REAL -TIME MUSIC SYN- 
THESIS TECHNIQUES; CALCULATING FILTER CAPACITOR VALUES 
FOR COMPUTER POWER SUPPLIES; A GRAPHICS TEXT EDITOR FOR 
MUSIC, Part 1: Structure of the Editor. 

May 1980 
A DC -TO -DC CONVERTER; EXPANSION FOR THE RADIO SHACK 
TRS -80, Part 1: Principles of Parallel Ports; KIMDOS: Using Your KIM -1 

with a Percom Floppy -Disk Drive; INTERFACE A FLOPPY -DISK DRIVE TO 
AN 8080A -BASED COMPUTER; GIVE YOUR COMPUTER AN EAR FOR 
NAMES; THE COSMAC DOODLER; ERROR CHECKING AND CORREC- 
TING FOR YOUR COMPUTER; THE CASSETTE LIVES ON: An Alter- 
native to Floppy -Disk Mass Storage; A GRAPHICS TEXT EDITOR FOR 
MUSIC, Part 2: Algorithms; USING THE COMPUTER AS A MUSICIAN'S 
AMANUENSIS, Part 2: Going from Keyboard to Printed Score: COMPAR- 
ING FLOPPY -DISK DRIVES BY SOFTWARE SIMULATION; THE CLUB 
COMPUTER NETWORK 

June 1980 
AN ANSWER /ORIGINATE MODEM; I/O EXPANSION FOR THE TRS -80, 
Part 2: Serial Ports; Z80 OP CODES FOR AN 8080 ASSEMBLER; COM- 
MUNICATING IN TWO DIRECTIONS; A TIME -SHARING /MULTI -USER 
SUBSYSTEM FOR MICROPROCESSORS; A TELEPHONE- DIALING 
MICROCOMPUTER; MY TRS -80 TALKS TO MY CROMEMCO Z -2; 
UNDERSTANDING ISAM; INTERPERSONALIZED MEDIA: WHAT'S 
NEWS ?; FIFTEEN: A GAME OF STRATEGY (OR TIC -TAC -TOE 
REVISITED). 

July 1980 
HANDHELD REMOTE CONTROL FOR YOUR COMPUTERIZED HOME; 
INTERACTIVE CONTROL OF A VIDEOCASSETTE RECORDER WITH A 
PERSONAL COMPUTER; PILOT /P: IMPLEMENTING A HIGH -LEVEL 
LANGUAGE IN A HURRY; THE 1980 WEST COAST COMPUTER FAIRE; 
SIMULATING HUMAN DECISION -MAKING ON A PERSONAL COM- 
PUTER; EDUCATION FORUM: BOOKS AS AN ANTIDOTE TO THE CAI 
BLUES; EDUCATION FORUM: THE PERSONAL COMPUTER -Last 
Chance for CAI ?; EDUCATION FORUM: COMPUTER ILLITERACY; A 
PERSONAL COMPUTER ON A STUDENT'S BUDGET; THE MICROCOM- 
PUTER IN THE UNDERGRADUATE SCIENCE CURRICULUM; THE 
USER'S COLUMN: OMIKRON TRS -80 BOARDS, NEWDOS + ; CREATING 
A FANTASY WORLD ON THE 8080; MICROS: Using BASIC to Learn 
Assembly Language. 

To order any of the above back issues, please fill out and return the attached 
postage paid envelope. Allow 8 weeks for delivery. 



Circle 167 on inquiry card. 

64K Horizon II $2669 
Don't be fooled by our low prices. These aren't just any 
64K Horizon Ws. They're thoroughly tested. enhanced. 
and bucked by fast worronry service. Also, we discount 
the total system from game disks ro hard disks. Call for 
our price on your system. 

Horizon II 64K Quad .........................$3069 
Horizon II 32K DD.. .$2339 
Horizon II 32K Quad .........................$2689 

PRINTERS 

Okidata 
Microline 80 

$539 
Epson .....MX80 

Paper Tiger 440G $875 

Paper Tiger 460G $1149 

Centronics 737. . $789 

Anadex 9500, 9501 ..........................$1349 

TI-810 Bosic._._..... .._......._...._...._._._.$1489 

NEC 5510....._._....... _._._._ ...................$2589 

COMPUTERS 

Atari 800. . $747 
HP-85. ...$2849 
Zenith (Heath) Z -89 48K.. ...$2199 
Industrial Micro 5000 D.D .................$2499 

Altos ACS-8000-5 $4995 

TERMINALS 

P.E. Bantam (w/non-glare) ---------------- $669 

Soroc IQ 120 $729 
Televideo 920C. . $769 
Televideo 950C .... ............._...._............ $989 
Hozeltine 1500 $899 

HOW TO ORDER 

Mail Order Only 
2% cosh discount incl. Prices subject to change. Product 

subject to ovail. Az. residents odd 5 %. F.O.D. Scottsdale. 

420% restocking fee for returned merchandise. 

Warranties included on all products. 

Scottsdale 
Systems 

6730 E. McDowell Rood #103 
VISA Scottsdale. Az. 85257 

Open 6 to 6 PM MSa. 

(602) 941 -5856 
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Listing I continued: 
L07 
I_10 

L11 
L12 
L13 
L14 
L15 
L16 
L17 

001E 
0020 
0022 
0024 
0026 
0028 
002A 
002C 
002E 

177 
178 
179 
100 

182 
183 
1134 

185 
I_CRAM 02AB 774 124 
LCRAMO 02BC 782 777 
LCRAMI 02CF /92 7/S 
LCRAM2 02FA 811 793 
LOOP 0094 248 250 
LF'IX 0314 869 125 
LPIXO 033A 885 882 
LF'IXI 033F 887 880 
LPIX10 037C 912 910 
LF'IX2 0342 888 884 886 
I._F'IX3 0346 890 878 
L.F'IX4 034A 892 876 
I_PIX5 0340 893 891 
LF'IX6 0364 902 899 
LPIX7 0367 903 896 901 913 915 
LF'IX8 036E 906 904 
LPIX9 0379 911 907 
LREG 0387 939 126 
LSUB 039F 978 127 
LSYM 03CB 1022 128 
LSYMO 0304 1026 1029 
L5'YM1 03D0 1031 1023 
M 0044 207 1706 1724 1734 1741 
MAIN 008E 246 22 
MICROG 000o 21 
MM 0045 208 1699 1702 1704 1718 1729 1746 
MN 0046 209 1700 1703 1726 
MOV 03F8 1081 129 
MOVO 0427 1101 1098 
MOV1 0434 1109 1106 
MOV2 0438 1112 1091 
MOV3 0448 1122 1089 
MOV4 0454 1128 1125 
MOVS 0461 1135 1132 
MOV6 0465 1138 1123 
MOV7 046A 1141 1111 1121 1137 
MOV8 0475 1146 1144 
110V9 047F 1150 1148 
MSTACYr 103F 148 149 246 
NMINT 0066 109 
NULL 004C 214 215 392 
OUTPUT 0176 446 121 
PBOTTM 1000 147 148 
PEER 08A4 2042 1319 1332 
PENTER 006E 122 678 
PIXEL 08AA 2080 2043 2345 
F-IXELO 08C5 2093 2087 
F'IXEL1 08FD 2122 2119 
PIXEL2 0909 2128 2123 
P1XEL3 0910 2133 2114 
PIXEL4 0924 2147 2138 
PIXELS 0938 2161 2148 
F'IXEL6 0942 2170 2089 
PIXEL7 0972 2195 2192 
PIXELS 097E 2201 2196 
PIXEL9 0985 2206 2187 
PIXELA 0999 2220 2211 
F'1XLLB 09AD 2234 2221 
PIXELC 0987 2243 2091 
F'IXELD 09E1 2265 2263 
PIXELE 09E9 2269 2266 
F'IXELF 09F5 2275 2270 
PIXELG 09FC 2280 2258 
PIXELH OAOLr 2292 2285 
PIXELI 0A1B 2302 2293 
F'1XLLJ OA2F 2316 2303 
PLOT OA3F 2366 1714 
PORE 0A39 2344 888 911 2405' 
PRIMAT 0255 6/1 636 
F'TOF' 17FF 217 
FUT 0A7E 2406 1151 1554 2366 2370 2372 2374 2376 2378 2380 2382 

2384 
R80110 2000 221 514 516 517 2107 2181 2253 
RCRAM 04e35 1183 130 
RCR'AMO 0496 1191 1186 
RCRAM1 0498 1192 
RCRAM2 04AS' 1201 11£4 
RCRAM3 0404 1220 1202 
REF 0043 206 872 873 874 1083 1312 1313 1314 1496 1598 1831 

1839 1398 1906 
RELOC FFFC 151 152 153 154 155 156 157 158 159 160 161 

162 163 164 165 166 167 168 169 170 171 
172 173 174 175 176 177 178 179 180 181 
182 183 184 185 186 187 188 189 190 191 
192 193 194 195 196 197 198 199 200 201 
202 203 204 205 206 207 208 209 210 211 
212 213 214 

RESTAR 0000 146 298 941 
REIN 04EE 1260 131 

Listing I continued on page 260 



5,000,000 Reasons to replace 
your 5 -inch Floppies with a 
low -cost, high -performance 

H.. 

5 megabytes instantly expand the program and data storage 
horizons on your H -89, TRS -80, or S -100 microcomputer system. 

Just slip 5 megabytes of on -line data storage 
Into place in your standard 5 -Inch floppy disk 
openings, and suddenly your capability horizons 
have dramatically shifted. Upwards. Now your 
CP /M* S -100 microcomputer system, or H -89 
Heathkit (HDOS or CPM 2.2) computer system can 
utilize the kind of high -reliability and rapid - 
access mass storage which today's sophisticated 
programming demands. A company named 

ACT has created a complete package at a price so good, you 
couldn't walk away from it. The 5 -inch package includes the 
remarkable Shugart Technology ST 506 hard -disk drive with 6.3 
megabytes of unformatted mass storage and a micro -sequencing 
controller card with complete floppy disk -like interfacing. Hard - 
disks have never been more affordable. If you are wondering 
Just how these ultra -fast, high throughput hard -disk drives will 
work with your multi -terminal or real -time 
transaction oriented systems: now you can get 
some straight answers. Clip and mall the coupon 
for quick response to all your questions. Or 
better yet, give us a call today at (703) 471 -6288 
for some no- nonsense reasons why your system 
needs to ACT now. Quantity pricing is available 
to meet the needs of Original Equipment 
Manufacturers; check the box on the coupon. 

act 
Circle 168 on inquiry card. 

Clip and mail coupon to: 
American Computer 11301 Sunset Hills Road 
and Telecommunications Suite A-4, Reston, VA 22090 
Corporation (703) 471 -6288 

Tell me more about the ACT 
5 -inch hard -disk drive 

1 package: 
I My present 5 -inch hard -disk drive 
I interests center around: 
I 5 -100 Microcomputer Systems 
1 H -89 Heathkit Computer Systems 

TRS -80 Radio Shack Computer 
Systems 

1 Send me quantity price schedule 

1 Name 
Title 
Company 

I Address 
I City. State, Zip 

Phone ( 



Circle 169 on inquiry card. 

CHOOSE... 
Choose an Apple Desk 

A compact bi -level desk ideal for an Apple 
computer system. This 42"x 311/2" desk comes 
with a shelf to hold two Apple disk drives.The 
top shelf for your TV or monitor and manuals 
can also have an optional paper slot to accom- 
odate a printer. 

Choose a Micro Desk 

Get your micro computer off the desk top and 
into the micro shelf under our Designer Series 
desks. Suitable for the North Star, Dynabyte, 
Vector Graphics, and Altos computers. The 
desks come in a variety of sizes and colors. 

Choose a Mini Rack 

Mini racks and mini micro racks have standard 
venting, cable cut outs and adjustable RETMA 
rails. Choose a stand alone bay or a 48 ", 60 ", 
or 72" desk model in a variety of colors and 
wood tones. A custom rack is available for the 
Cromemco. 

Choose a Printer Stand 

The Universal printer stand fits the: 
Centronics 700's 
Dec LA 34 
NEC Spinwriter 
Lear Siegler 300's 

Diablo 1600's & 2300's 
T.I. 810 & 820 
Okidata Slim line 
Anadex 9500's 

Delivery in days on over 200 styles and colors 
in stock. Dealer inquiries invited. 

ELECTRONIC SYSTEMS 
FURNITURE 
COMPANY 

17129 S. Kingsview Avenue 
Carson, California 90746 
Telephone: (213)538 -9601 
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Listing I continued: 
RF'IX 050E 1310 132 
RF'IXO 052C 1322 1318 
RPIX1 0530 1324 1316 
RF'IX2 0533 1325 1323 
RPIX3 0538 1327 1335 1337 
RF'IX4 0546 1332 1328 
RPIX5 054C 1334 1331 
RREO 0557 1360 133 
RSUB 0565 1395 134 
RSYM 0587 1433 135 
RSYMO 05A9 1450 1434 
RTOP 37FF 222 517 
SOO 0030 187 
SO1 0031 188 
SO2 0032 189 
S03 0033 190 
SO4 0034 191 
S05 0035 192 
S06 0036 193 
S07 0037 194 
510 0038 195 
S11 0039 196 
512 003A 197 
S13 003B 198 
S14 003C 199 
515 003D 200 
516 003E 201 
S17 003F 202 
SLNDBK 0A88 2433 1189 1199 1232 1407 1448 1452 1453 1454 1455 2437 
SENDBY 0A91 2460 303 305 307 309 311 313 315 318 320 323 

325 331 333 355 1214 1216 1218 1320 1333 1366 
2435 2461 

SLINIC 0010 169 591 720 986 1399 
SLONG 0030 186 981 1403 
SOFF 0041 204 595 597 736 741 1269 
SPTR 0040 203 577 588 734 740 1260 1272 
STRUCT 1080 150 215 316 321 392 504 506 507 508 511 591 

720 944 981 986 1363 1399 1403 1838 1841 1905 
1908 

SX 0047 210 1671 1673 1738 1749 
SY 0046 211 1685 1687 1737 1752 
SYM 0588 1493 136 
SYMO 0504 1503 1530 
SYM1 0608 1527 1544 
SYM2 061C 1537 1556 
SYM3 062E 1545 1539 
SYM4 063A 1552 1548 
SYM5 063E 1554 1551 
SYMTAB 1400 216 1024 1041 1439 1450 1524 
USER OAAS 2486 57 58 59 60 61 62 63 64 
VEC 0646 1596 137 
VECO 066F 1615 1612 
VECI 067C 1623 1620 
VEC10 0609 1673 1670 
VEC11 06E1 1677 1672 
VEC12 06F6 1687 1684 
VEC13 06FE 1691 1686 
VEC14 0713 1702 1698 
VEC15 0719 1704 1701 
VEC16 0726 1710 1760 
VEC17 0739 1722 1720 
VEC18 075E 1740 1733 
VEC19 0771 1750 1748 
VEC2 0680 1626 1605 
VEC20 0777 1753 1739 1751 
VEC3 0690 1636 1603 
VEC4 069C 1642 1639 
VECS 06A9 1649 1646 
VEC6 06AD 1652 1637 
VEC7 0682 1655 1625 1635 1651 
VEC8 0688 1659 1656 
VEC9 068E 1660 1658 
WAIT 0788 1782 138 
WAITO 0791 1786 1783 
WAIT1 0793 1787 1785 
WAIT2 0798 1789 1791 
XERR 009C 283 110 2092 
XERRO OOAB 289 290 .S36 3513 

XERRI 0116 337 300 
XERR2 0119 340 341 
XERR3 0128 347 348 
XERRT 004n 213 316 317 319 321 32'2 324 

Text continued from page 238: 
clipping routines (CLIP and CASE). 
There are several utility routines 
maintaining the frame buffer (ie: 
PEEK and POKE, which place or 
return a pixel value at a given coor- 
dinate; PUT, which pokes a series of 
pixel values; and PIXEL, which does 

the transformation from the coor- 
dinate plane to the physical memory). 
Only one routine in the entire 
package, PIXEL, directly manipulates 
the frame buffer. Besides PIXEL, all 
subroutines operate in a Cartesian co- 
ordinate system. Because of this 
structure, only PIXEL must be altered 



110W TO TURN AN APPLE INTO A TANK. 
With Computer Conflict' and a little imagination, we'll 

transform your staid and respectable Apple computer into the 
fearsome war machine of the Soviet Red Army. Computer 
Conflict actually consists of two fast - paced, action - packed war - 
games played on full -color mapboards of Hi -Res graphics: 
Rebel Force and Red Attackl 
REBEL FORCE puts you in the role of a Soviet commander 
whose regiment must face a computer -directed guerrilla up- 
rising which has overrun a vital town. Armed with your tank, 
heavy -weapons, and infantry units, your mission is to regain 
the town through the annihilation of the Rebel Force. 

Your advance will be brutally opposed by minefields, 
ambushes, militia, and anti-tank guns - all skillfully deployed 
by your computer. Survival and success of your units will 
depend on your ability to take advantage of the variable terrains 
- open, forest, and rough - each of which has different move- 
ment costs and shelter values. 

In this finely -balanced solitaire wargame, every move is 
played under real -time conditions: Procrastinate and lose. At 

the same time, caution cannot be cast aside; severe unit 
losses will only result in a Pyhrric victory at best 

With its five levels of difficulty (plus one where you make 
up your own), the computer can and will stress your tactical 
skills to their fullest 
RED ATTACK! simulates an invasion by a mixed Soviet 
tank and infantry force against a defending battalion. As the 
defender, your task is to deploy your infantry units effectively 
to protect three crucial towns - towns that must not fall! 

As the Russian aggressor, your objective is to crush the 
resistance by taking two of these three towns with your tanks 
and infantry. With control of these strongpoints, the enemy's 
capitulation is assured. 

Red Attack! is a two-player computer simulation of modem 
warfare that adds a nice touch: At the start of each game, the 
computer displays a random setup of terrains and units, pro- 
viding every game with a new, challenging twist 

Computer Conflict, for $39.95, comes with the game pro- 
gram mini -disc and a rule book 

OR A SPITFIRE. 
After you're done playing Computer Conflict you may be 

in a mood for something other than around- attack wargames. 
In that case, Computer Air Combat is just what you need. 

With Computer Air Combat, your screen lights up with an 
open sky generated by Hi -Res graphics offering global and 
tactical plots. Squint your eyes a bit, let loose your mind, and 
you'd swear your keyboard has melted into the throttle, rudder, 
altimeter, and other cockpit instrumentation of a World War II 

combat plane. In fact, any of 36 famous fighters or bombers, 
from a Spitfire and B -17 Flying Fortress to the Focke -Wulf 190 
and A6M5 Zero. Each plane is rated - in strict historical 
accuracy and detail - for firepower, speed, maneuverability, 
damage -tolerance, and climbing and diving ability. 

Practically every factor involved in flying these magnificent 
airplanes has been taken into account, even down (or up ?) to 
the blinding sun. Climb, dive, twist, and turn. Anything a real 
plane can do, you can do. However, the computer prevents all 
"illegal" moves - such as making an outside loop (which in 
real life, would disastrously stall a plane). 

PLAY THE COMPUTER. Aside from being the game's 
perfect administrator and referee, the computer will serve as a 

fierce opponent in the solitaire scenarios provided: Dogfight, 
Bomber Formation, radar- controlled Nightfighter, and V -1 Inter- 
cept There's even an Introductory Familiarization Flight (with 
Air Race option) to help you get off the ground. 

With the number and type of planes and pilot ability 
variable, you can make the computer as challenging as you 
want to give you the ultimate flying experience. 

PLAY A HUMAN. Two can play this game as well, in 
dogfights and bomber attacks. Given a handicap of more or 
better planes or an ace pilot (or all of the above), even a 

novice at Computer Air Combat stands a chance to defeat a 
battle- hardened veteran. 

For $59.95, Computer Air Combat gives you the game 
disc, a rule book, two mapboard charts (for plotting strategies 
between moves), and three player -aid charts. 

Credit card holders, if you own an Apple ®Il 48K (Apple - 
soft ROM) and a mini -floppy disc drive, call 800 -227 -1617 
ext 335 (toll free) and charge your order to your VISA or 
MASTERCHARGE. In California, call 800-772-3545, ext 335. 

To order by mail, send your check to: 
Strategic Simulations Inc, Dept. W, 465 Fairchild Drive, 
No. 108, Mountain View, CA 94043. All our games carry a 

14 -day money back guarantee to assure your satisfaction. 
While you're at it, you can also get our other games: 

Computer Bismarck for your Apple: $59.95 
Computer Bismarck, TRS-80® 48K Disc: $59.95 
Computer Bismarck, TRS -80 32K Cassette: $49.95 
Computer Ambush (a tactical simulation of man-to- 
man combat in WWII) for your apple: $59.95 
Computer Napoleonics, the Battle of Waterloo for your 
Apple: $59.95 

D Computer Quarterback (a real -time strategy football 
game): $39.95 

Apple is a registered trademark of Apple Computer Inc. 
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TRS -80 is a registered trademark of Tandy Corporation. 
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 out our new items. 
FANTASTIC PRICE PROTECTION POLICY 
The Discount Software Group will match any advertised price 
on any item that we carry. 
Also within 30 days after making a purchase at Discount, 
if you should find a lower advertised price on what you bought, 
just show us that ad. We'll refund the difference. 
It's that simple. 
Take advantage of some of the lowest everyday prices anywhere. 
Enjoy the security of a price protection plan 
that guarantees the utmost saving possible, 
both before and after you buy. 
When combined with the availability of full professional support 
and automatic update service you have the Ultimate Software Plan. 
No one else can offer such total peace of mind. 
It's an uncomplicated, convenient, logical way to acquire software. 

DISK 
WITH MANUAL 

MANUAL ONLY 

CP /M 
OSBORNE 
General Ledger# S 59/$20 
Acct Rec /Acct Pay #.. S 59/520 
Payroll w /Cost#... $ 59/520 
Buy 2 get 1 free $118/557 
All 3 5 CBASIC -2 $199/571 
DIGITAL RESEARCH' 
CP /M 2.2 Northstar $149/525 
CP /M' 2.2 Micropolis $169/525 
CP /M' 2.2 Durango 

F -85 $169/525 
CP /M^ 2.2Cromemco $189/525 
CP /M " (other versions) Call 
PL /I -80 5459/535 
Mac S 85/515 
Sid 5 65/515 
Z -Sid S 95/515 
Tex S 70/515 
DeSpool $ 45/510 
MICROSOFT 
Basic -80 $294/530 
Basic Compiler 5334/$30 
Fortran -80 .... $384430 

. . $ 5 7 4 4 3 0 $574/530 
Macro -80. .... $144/520 
Edit -80 . S 84/520 
MuSimp /MuMath 5224/525 
MuLisp -79. . .5174/$20 
MICRO DATA BASE SYSTEMS 
I-IDBS $250/540 
MOBS $750/$40 
Other Call 
S. O.ET.W.A.R.E. 
MicroTax'3 
Federal individual $749/550 
Federal corporate $249/$25 
State individual $249/525 
TCS# 
General Ledger. 3 79/$25 
Acct Receivable. S 79/525 
Acct Payable S 79/$25 
Payroll $ 79/525 
All 4.. . . $269/599 
SUPERSOFT 
Forth (8080 or Z80) 5129/525 
Diagnostic I. . $ 49/520 
Other disk software ..less 10% 

SOFTWARE WORKS 
Adapt .. ..$ 69/ na 
Ratfor S 86/ na 

COMPUTER PATHWAYS 
Pearl (level 11 #.... $ 99/525 
Pearl (level 21 #. $299/525 
Pearl (level 31# .. $549/525 
COMPLETE BUSINESS 
SYSTEMS# 
Creator. .$269/$25 
Reportor . Sí69/520 
Both .$399/545 

CP /M users: specify disk systems and formats. Most formats available. 

T.I.M. DBMS$¶ 
Fantastic /Easy to 
use Special $299 

MICROPRO 
WordStar $324/$40 
Mail /Merge 5114/525 
WordStar /Mail -Merge 5434/565 
DataStar $279/535 
Word- Master $119/$25 
SuperSort I $199/$25 
SupersortII 5169/525 
Super Sort Ill $119/$25 
PEACHTREE'¶# 
General Ledger 
Acct Receivable 
Acct Payable 
Payroll 
Inventory 
Property Mgt 
C.PA. Client Write-up $899/540 
Mailing Address $349/$40 
STRUCTURED SYSTEMS 
General Ledgers $747/$40 
Acct Receivable# $747/$40 
Acct Payable# $747/$40 
Payrolls $747/540 
Inventory Control #. $447/540 
Analyst# .$197/520 
Letteright# $167/320 
NAD# S 87/520 
OSORT S 87/520 
GRAHAM- DORIAN¶ 
General Ledgers $693/540 
Acct Receivable# $693/$40 
Acct Payable# 5693/540 
Job Costing# $693/$40 
Payroll# $493/540 
Inventory# $493/540 
Cash Register# $493/$40 
Apartment Mgt# $493/540 
MICRO -AP 
Selector III -C2# 5269/520 
SelectorlV# $469/535 
S- Basic. $269/525 
WHITESMITHS 
"C" Compiler* $600/330 
Pascal (incl "C")* $750/S45 
EIDOS SYSTEMS 
Kiss $299/525 
K -Basic $529/550 
ORGANIC SOFTWARE 
TextWriter Ill $111420 
DateBook $269/$25 
SoHo Group 
MatchMaker $ 84/$10 
WorkSheet. $124/520 
"OTHER GOODIES" 
Tiny "C" 5 89/550 

$449/$40 
$449/540 
$449/$40 
$449/540 
$449/540 
$899/$40 

Tiny "C" Compiler $229/575 
CBASIC -2 S 89/515 
OS -1 $229/$45 
Pascal /Z $369/530 
Pascal /UCSD $299/$30 
Pascal /MT+ $224/530 
Pascal /M $149/520 
Nevada Cobol 5 89/525 

$649/545 
dBASE II DBMS $629/535 
Condor DBMS $599/530 
Vulcan DBMS 5469/530 
T.I.M. DBMS# 5329/335 
CBS $369/545 
Whatsit? $149/S25 
Vsort I $159/525 
MicroStat $224/515 
String /80 S 84/520 
Vedit S 99/515 
Postmaster $149/520 
WordSearch $179/S25 
SpellGuard $269/525 
Spell Binder.. . $349/345 
Magic Wand $299/545 
Electric Pencil II less 15% 
CPAids less 12% 

APPLE II 
MICROSOFT 
Softcard (CP /M) $292 
Other Call 
PERSONAL SOFTWARE 
Visicalc' $122 
CCA Data Mgr S 84 
Desktop /Plan 5 84 
PEACHTREE' ¶j 
General Ledger $224/540 
Acct Receivable $224/$40 
Acct Payable.... ...$224/540 
Payroll... $224/540 
Inventory ...... ...5224/540 
MUSE 
SuperTextII $127 
Other disk software . less 10% 

STC (Software Tech.) 
Prof. Time 8 Billing 
Other 

$279 
less 15% 

"OTHER GOODIES" 
Data Factory ..... 
Whatsit ?..... 
Creator 
LedgerPlus 

(GL A/R 8 A /P) 

TRS-BO MODEL II 
CP /M 2.2 (P&T) $159/$35 

S 84 
$129 
$229 

$549 

Electric Pencil I I ... less 15% 

NORTNSTAR 
NorthWord. 5299 
Mail Manager $239 
Info Manager.. $369 
General Ledger 5749 
Acct Receivable 5449 
Acct Payable.... $449 

Slv i.11 nonos w.IM1 order (- BASIC r - SuoDle.1 in source [orle v .. B,, es CBASIC 2 Mlys Tl, I.. nlM 

ORDERS ONLY -CALL TOLL FREE VISA MASTERCHARGE 
1 -800- 854 -2003 ext. 823 Calif. 1-800-522-1500 ext. 823 

Overseas -add 510 plus additional postage Add $2.50 postage and handling per each item California 
residents add 6% sales tax Allow 2 weeks on checks, C.O.D. ok Prices subject to change without notice 
All items subject to availability 

THE DISCOUNT SOFTWARE GROUP 
1610 Argyle Ave., Bldg. 102 Los Angeles, CA 90028 (213) 666 -7677 
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if different video -display hardware is 
used. 

Also, there are five interrupt - 
service routines. Four of these 
routines are directly connected to a 
hardware interrupt. For example, IN- 
PUT is called whenever the host sends 
a byte of data, and OUTPUT is called 
whenever the host receives a byte. 
XERR is called either by a non - 
maskable interrupt (which signifies a 
fatal error in the hardware or in a 
user -supplied subroutine) or by any 
other routine capable of detecting an 
error. XERR then provides a debug- 
ging capability to the host and allows 
examination of memory or registers. 
Finally, FRAME is connected to the 
frame interrupt. 

Whenever the video -display 
generator grants the bus to the 
microprocessor, an interrupt signal is 
generated on PIO (peripheral in- 
put /output) port O. This interrupt 
allows a process to synchronize with 
the frame rate, since the interrupt 
occurs at the end of each frame. 
FRAME maintains a frame count, but 
also calls a routine, called NULL, 
located in programmable memory. If 
you desire to execute a routine at the 
frame rate, perhaps to perform some 
calculation for a game, simply load 
(via LSUB) a routine at NULL, and 
the software will call the routine at 
the start of every frame. 

There isn't sufficient room to 
describe all of the features of this soft- 
ware. The source listing has many 
comments and provides a preamble 
to each routine describing the routine 
name, who calls it and whom it calls, 
a description, the registers affected, 
and the structures affected. Com- 
ments are also provided for every line 
of executable code; and there actually 
are more comments than code. The 
remainder of this discussion will 
cover some of the major structures 
and algorithms implemented in the 
Micrograph software. 

Software Structures 
As we mentioned in Part 1 of this 

article, there are two important 
abstractions that must be im- 
plemented in the Micrograph soft- 
ware. Abstractions denotes that the 
software appears as one thing to the 
user, while hiding the actual im- 
plementation. In this case, the 
abstractions allow the user to deal 
with manipulating images, rather 
than dealing with the bits and pieces 
of the frame buffer itself. 

Text continued on page 266 



"GET A HEAD START 
ON TOMORROW WITH THE 
SOFTWARE THAT'S GOING PLACES. 
THE UCSD pSYSTEMM 

JULIE ERWIN, Director of Marketing, SofTech Microsystems 

UCSD p- System and UCSD Pascal are trademarks of the Regents of the University of California. 
LSI.11 is a trademark of Digital Equipment Corp. 

Circle 172 on inquiry card. 

0 ur microcomputer software 
system's going places for 
good reasons: 
We're constantly expanding 

and developing it. We started with 
UCSD Pascal,'" added FORTRAN, 
and we'll be introducing more in 
the months ahead. 

We offer a total development 
and execution environment, from 
operating system and cross assemblers 
to screen editor. 

We run on most major micro- 
processors today: Z80, 8080, 
8085, 6502, 6800, 6809, 9900 and 
LSI -11!' And because the UCSD 
p- System's portable, you can be sure 
that what you invest in software 
today is a good investment in tomorrow. 

We're going places and 
gaining in popularity with microcom- 
puter manufacturers, applications 
developers, and demanding end users. 
Get a head start on tomorrow by 
working with a company that knows 
how to develop professional 
quality software, and that's committed 
to delivering it. 

Our system's available for 
distribution licensing or for single -copy 
sales. With Pascal, it costs $350... 
with FORTRAN, $400... and with both 
languages, $550. Documentation 
sets are $50. Phone orders are welcome, 
and Visa and Master Card orders 
are accepted. Write or call for 
more details. 

m0)n°)IrEo=o micaosysrems 
R SUBSIOIRRV OF SOFTECH 

9494 Black Mountain Road, San Diego. 
CA 92126. (714) 578-6105 
TWIX: 910 -335 -1594 
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Figure 1: Hierarchy of subroutine calling in the Micrograph display -control program. The graphics primitives described in Part 1 are 
represented by the subroutines in the long horizontal row; all are called by the routine PRIMAT through an indirect process. The 
graphics -primitive routines may then call other routines, shown in the vertical column. The five routines shown in the horizontal row 
at the bottom are called by processor interrupts. Execution of a subroutine -return instruction causes control to branch to the routine 
EXEC. 
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DG: Realizing the H8's Potential 
For the Engineer; Businessman; and Serious Hobbyist. 

NEW! DG -64D5 Now Available Now Use Standard CP /M R 

Uses Single 5 Volt Supply DYNAMIC RAMS. Software Like our DG -64D, asynchronous refresh 
maintains memory contents during extended DG's system enhancements provide for RAM 
wait states. Call for additional information. in Low Memory allowing the use of the widely 

accepted STANDARD CP M. 
Powerful, Bank Selectable Now Operation in Powerful 64K RAM Z80 R Code Our high capacity, low power DG 64D 64K 

Our DG -80 Z80. based CPU opens a new RAM allows more efficient utilization of space, 
world of more powerful AND efficient freeing your motherboard for peripheral 
languages and software. interfacing. 

Now 4MHz Operation Increased Flexibility With New 
The DG -ADP4 allows for operation of the Monitor 
DG -80 CPU at 4MHz while maintaining DG's FP8 monitor allows front panel debugging 
compatibility with the H17 Disk System. of 8080 AND Z80 machine language programs 
Execution time of CPU intensive programs is in either hexadecimal or octal format. Maintains 
reduced to half even before utilizing the all PAM -8" entry points and features. All 
enhanced Z80 instruction set. register sets available. 

The DG system enhancements for the Heath H8 computer are definitely a 
step above in price, performance, and factory support. 

THE DG -80 ZILOG Z80 "BASED CPU - $249.00 (Documentation Only $25.00) 
FEATURES: states for any or all 8K blocks of memory All Z80 ROM /EPROM. RAM Includes many advanced features 

Compatible with Heath H8 hardware and software interrupt response modes available Interrupt Acknow- for future expansion Assembled. tested and guaran- 
Z80 CPU - Enhanced instruction set Provisions for ledge and Dynamic Memory Refresh signals available on teed Extensive operations manual and Z80 PROGRAM - 

up to 8K ROM /EPROM and /or 4K RAM Jump- On -Re- bus Frequently selected options by DIP switch or sol- MING MANUAL 

set to any 1K boundary DIP switch selectable wait derless jumper Machined contact gold sockets for 90 DAY WARRANTY 

NEW! 5 VOLT ONLY VERSION 64K RAM -DG -64D5 refresh which maintains memory contents 

DG -64D Uses Single Supply 5 Volt Dynamic RAMS. Call for further information during extended wait states 4 MHz opera- 
FEATURES: 

RAM EVER 
FEATURES: tion with no wait states required Low 

Up to 64K bytes capacity Dynamic RAM able to any of 256 I/O addresses Up to 8 power consumption -less than 8 watts 

AVAILABLE FOR Hardware bank selectable in 8K incre- boards controllable through one I/O port Assembled. tested. 8 burned -in 90 
meets Software bank selectable in 16K (allows page mode operation) On -board DAY WARRANTY 64K- 5529.00: 48K- 

THE H8. ncrements through I/O port On -board transparent refresh for 8080 or Z80 $480.00: 32K- S431.00: 16K- $382 00. 
bank select /CPU ROM disable port. address- microprocessor backed up by asynchronous 0K- $333.00; Documentation Only -$15.00 

DG -FP8 - $69.95 functionsofiPAM 8asgwellas0he ollowingrovides 
Split Octal or Hexidecimal Entry and Dis- registers Supports STANDARD CP /M 

play Z80 monitor features such as dis- provided by D -G as well as HDOS Pro - 
play alternate register sets. display index vides firmware support for DG- ADP4.4 MHz 
registers, "Shorthand" display of mem- hardware Includes single step features 
ory contents pointed to by general purpose 

Documentation Only - $15.00 (Source Listing Not Included) 

16K CHIP SETS $49.00 
(8 -4116 Type Dynamic RAMS) for DG- 32D. DG-64D.Apple . TRS-80 . 

H88/ 89. and Pet 

D G -CM D1 - $29.95 
ROM disable port for use with the tion with the 0G -80 CPU and the DG -FP8 
Heath H8 computer. Addressable to hardware /firmware package (NOT RE- 

any of 2561/0 ports. Allows the use of a (MIRED FOR SYSTEMS UTILIZING THE . 

full 64K of RAM when used in conjunc- DG -64D MEMORY BOARD) 

DG -ADP4 - $19.95 
Plug -in hardware modification to allow operation of the Heath H17 disk system with the 

DG -80 at 4 MHz. Requires the use of the DG -FP8 firmware package 

DG- FP8 /DG -ADP4 - TOGETHER - $79.95 
Save on Combination Purchase - Reg. $89.90 

STANDARD CP /M Ver 2.2 $130.00 
DG -32D - 32K - $339.00 - 16K - $287.00 
-$K - $235.00 - DOCUMENTATION $12.00 

CPIM is a registered trademark of Digital Research of Pacific Grove. California Heath. HDOS. H8. H88/89 & PAM8 are registered trademarks of he Heath Company 280 is a registered trademark of Dog 
Corp PET is a registered trademark of Commodore Apple is a registered trademark of Apple Computer TRS -80 is a registered trademark of TANDY Corp 

E L E C T R O N I C Ordering Inf ormation: Products listed available from DG Electronic 
Developments Co . P 0. Box 1124. 1827 South Armslron. Denison. Tx 0.1S 75020. Check. Money Order. VISA or Master Charge accepted Phone 

DEVELOPMENTS CO orders icharge only) cats (214) 465.7805 No COO s Freight prepaid 
Allow 3 weeks for personal checks to clear Texas residents add 5 °° 
Foreign orders add 30 %. Prices subject to change without notice 
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rmin . 

MICROMAIL 
s as 

DIABLO 630 
The Diablo Model 630 is a reliable, high quality. full- 
character serial printer for anyone who is seeking superior ' print quality al a low cost. This is the first Diablo printer to 
offer complete interchangeability between metal and 
plastic print wheels. And the sophisticated and discerning 
user does not sacrifice print quality to obtain this versatility. 
Every aspect of the Diablo 630 design has been focused on 
maintaining outstanding print quality. Terminals also 
have self -test, extensive internal diagnostics and 
automatic bidirectional printing. 

$1,999.00 
Adjustable Forms Tractor - $200.00 

ANADEX DP-9500/9501 
the Anadex Models DP -9500 and DP -9501 Alphanumeric 
Line Printers are designed for all printer applications, 
including those requiring high density graphics. Standard 
features include three standard interlaces (RS 232C. Cen- 
tronics Parallel, and Current Loop), software selectable 
print sizes including compressed and expanded print, 
heavy -duty nine -wire printhead (permits true underlining 
and descending lower case letters), and fast bi- directional 
printing. The model 9501 offers slightly higher graphics 
resolution and a slightly slower print speed than the model 
9500. 

$1,399.00 

PRINTERS C.R.T.'s TELEPRINTERS 

ANADEX TeleVideo DEC 
DP 9000 $1299 912C $ 725 LA 34 $ 969 

T.I. 920C 
950 

$ 795 LA 34 AA $1099 
995 

810/2 $1599 
S TELETYPE 

DIABLO 
SOROC 43 s 999 

IQ 120 689 
1640 RO $2525 

$ DIABLO 
1650 RO $2675 

IÁ 140 $1099 
1640 KSR $2830 
1650 KSR $2940 

,....._ TEC 511 

This state -of -the ail, microprocessor- controlled terminal 

S4 offers many advantages over older. dumber video display 
units. Standard features include five video attributes, 
conversational or block -mode communications. self -test, 
and an 80 column by 25 line upper /lower case display. / The 511 is built by TEC. the nations oldest independent v ideo 
terminal manufacturer. 

Price good through February 213. 1981. - S599.00 

1: E 1áCß I F1RdL .11 
MICROMAIL BOX 3297 SANTA ANA, CA 92703 

(714) 731 -4338 

To Order: Send check to MICROMAIL, P.O. Box 3297, Santa Ana, CA 92703. Personal or company checks 
require two weeks to clear. Visa /MasterCard accepted. C 0.D requires a 15% deposit. Handling. Add 3% to 
orders less than S750.2% to orden 5751 -S2000.1 % to orders over S2.000 NOTE Handling charges are waw 
ed on orders prepaid in advance by check Shipping: We ship FREIGHT COLLECT via UPS or Motor Freight 
Air and Express delivery is available. 
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Mnemonic Name 

GDR 0 X 
GDR 1 Y 
GDR 2 Primary color 
GDR 3 Secondary color 
GDR 4 Frame count 
GDR 5 Vector mode 
GDR 6 Viewport 0 left X 
GDR 7 Viewport 0 left Y 
GDR 8 Viewport O right X 
GDR 9 Viewport 0 right Y 
GDR 10 Viewport 1 left X 
GDR 11 Viewport 1 left Y 
GDR 12 Viewport 1 right X 
GDR 13 Viewport 1 right Y 
GDR 14 Display format 
GDR 15 Status 

Table 2: Functions of the sixteen 
graphics -display registers of 
Micrograph. 

Text continued from page 262: 

One of the more important abstrac- 
tions is the structure of the frame 
buffer appearing to be a Cartesian 
plane. In Micrograph, the user sees 
the system as a 256 by 256 pixel by 
256 color display, which is physically 
and internally truncated to a lower 
resolution (eg: 64 by 64 pixels with 
four colors, 128 by 128 pixels with 
four colors, or 256 by 192 pixels with 
two colors). In reality, the frame buf- 
fer cannot be physically accessed us- 
ing these same coordinates. Instead, 
the Micrograph firmware does the 
translation through the routine PIXEL 
from the Cartesian coordinates to the 
physical frame buffer. 

Figure 2 shows the structure the 
system implements for the three 
resolutions available through 
Micrograph. Actually, all the 
6847 -supported resolutions are possi- 
ble: the software, however, directly 
supports only three. The figure also 
indicates a border in which no in- 
dividual pixels may be accessed. 

The other critical structure that 
Micrograph must implement is the 
graphics -display register set. As Parts 
1 and 2 explained, the graphics - 
display registers define system -global 
parameters, such as line type (eg: 
solid, dashed, small, or fat), current 
color, viewport coordinates, and so 
on. In Micrograph, there are sixteen 
graphics -display registers, whose 
functions are summarized in table 2. 
Remember that these registers may be 
directly accessed through the instruc- 
tions LREG and RREG and that they 
effect the execution of most of the 
other instructions. 

There are a few other abstractions 
implemented by the Micrograph soft- 
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Cromemco inc or p o r a t ed 
Tomorrow's Computers Today 

(VP EXECUTIVE 
WE ARE PROUD to be an AUTHORIZED CROMEMCO DEALER 
CROMEMCO stands for quality, reliability and obsolescence insurance 

CROMEMCO is widely recognized as a microcomputer industry leader 

CROMEMCO provides strong support for their dealers and end -users 

THE BOTTOM LINE - it's what you buy AND where you buy it ... WE CARE! 

SEARCHING FOR SOFTWARE SOLUTIONS? 

We are excited to announce our new GENERAL LEDGER, the first in a series of integrated accounting packages 
developed by EXECUTIVE BUSINESS SYSTEMS, scheduled for availability early in 1981. 

These modules are written in Cromemco 32K STRUCTURED BASIC and designed to take advantage of the many 
powerful features of the new Cromemco CROMIX Operating System. 

To follow in the series are Accounts Receivable, Accounts Payable, Order Entry /Inventory Management and Payroll. 

A powerful solution at just $995.00 per package. Dealerships available. 

CURIOUS ABOUT CROMIX? 

This new Cromemco multi -user, multi- tasking operating system is a high- speed, high -performance system which sets 

a new standard of performance for microcomputer systems. It has many capabilities found only in large mainframe 

operating systems. 

The system supports a new set of Cromix calls as well as CDOS calls so that programs that use CDOS can execute 

under the Cromix system. 

Cromix supports hierarchial directories and a disk address space of one gigabyte. Maximum file size is limited only 

by the available disk capacity. Among the many advanced features are the tree directory structure and spooling. 

All this and more for only $295.00 

EAGER TO FIND AN EXPERT EXPORTER? 

We welcome international orders. Please call, write, TWX or cable for our international ordering and shipping infor- 

mation, or for Pro Forma invoices for the products of your choice. 

As a member of a non -profit air freight shipper's association we can offer most attractive rates and excellent "follow - 
through" service to either domestic or international consignees. 

At EBS all orders, whether large or small, receive prompt, courteous service. 

O.E.M. inquiries welcome. 

WE INVITE YOU TO VISIT OUR NEW EXPANDED SHOWROOM AND SEE CROMEMCO 

SYSTEMS ON DISPLAY DEMONSTRATING BUSINESS APPLICATIONS AND THE NEW 

HIGH RESOLUTION COLOR GRAPHICS. ENJOY A CUP OF COFFEE AS YOU BROWSE IN 

OUR READING ROOM CROMEMCO TECHNICAL MANUALS AVAILABLE. 

VISA' 20453 East Valley Boulevard, Walnut, California 91789 
(714) 594 -5736 

TWX: 9105813809 Cable: EXECBUSSYS 

master charge 
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MicroMint 
presents 

COMM-80 
The TRS -80 I/O 

solution. 

TRS.80 

LEVEL orli 

TRS- BUS 

COMM 80 

Parallel Port 

PRINTER 

RS- 
232-C 

Serial 
Port 

o 
o 

MODEM 

The COMM -80 is the only interface you 
need to turn your TRS -80 Level I or II 

into a timesharing terminal with provi- 
sions for a printer. The COMM -80 

combines the most used features of the 
RS expansion interface in a low cost 
unit containing a built -in RS -232 -C inter- 
face (50 - 19,200 baud software select- 
able), a full 8 bit parallel port (34 pin 

edge card Centronics compatible) and a 

TRS -BUS connector for future. expansion. 
Up to 16 units can be chained together 
and addressed separately. Interface 
your TRS -80 to all standard RS -232 -C de- 

vices including modems, CRT Terminals, 
printers and other computers. Smart 
terminal software 
(will run in 4K) 

is included at no 

extra cost. 

CO11 r1 80.. 
Assembled and tested ... $179.95 
Includes case, power supply, ribbon 
cable, parallel printer port, serial 
port and TRS -BUS connector plus 
smart terminal software (please specify 
Level I or II). 
NY residents add 7% sales tan. 

As featured in: 
"I /O Expansion for the TRS -80" 

BYTE, June 1980 

To order call (516) 374.6793 
or write: The MicroMint Inc. 

917 Midway 
Woodmere, NY 11598 

Dealer inquiries invited. 
TR5.80 Is Trademark ul Tandy Corp. 

THE INTERFACE CONNECTION 
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(255,255) 

(0,0) -I. 
USER SPACE 

64x64x4 (63,63) 

(0 0) 

128x128X4 (127,127) 

BORDER 

(0 o) 

256 X 192 X 1 (255,191) 

(0,0) 

Figure 2: Pixel mapping structure of Micrograph firmware. 

ware worthy of mention and mostly 
relating to display -list subroutine 
implementation, as shown in figure 3. 
For user -called microcomputer 
machine -language subroutines (ac- 
cessed through CALLS), the 
microcomputer stack is used to han- 
dle subroutine nesting. A similar 
structure must be implemented for 
the graphics -primitive subroutines, 
as the figure indicates. In this case, a 
second stack is maintained and is 
pointed to by a base -register offset by 
another byte (GPC). This stack holds 
the nested graphics- subroutine 
names, not addresses. Another byte 
(SPTR) holds the current subroutine 
name. 

To find the actual entry point of a 
subroutine, two more tables are used 
(SLINK, the subroutine address in 
memory, and SLONG, the sub- 
routine length). To access the actual 

address or length of a subroutine, 
SPTR is added to the table base for 
indexing the appropriate data. 
SLONG directly provides the 
subroutine length with a maximum of 
256 bytes. The value in SLINK is 
added to SOFF, the subroutine offset, 
to point to the next instruction in the 
current subroutine. 

Major Algorithms 
The implementation of the 

Micrograph instruction set is relative- 
ly straightforward. However, there 
are a number of algorithms buried in 
the software that you should be 
aware of, including the algorithm for 
the routine PIXEL, the scan -line con- 
version routine, and the clipping 
routine. Since these routines are 
utilities used by several of the 
command -processing subroutines, 
they will be discussed first, followed 
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Figure 3: Micrograph display -list 
subroutines. Figure 3a shows the stack 
used for nested user -called subroutines. 
Figure 3b shows the scheme used for keep- 
ing track of nested graphics subroutines. 

by some details on the command (ie: 
instruction) processing itself. Even if 
you don't plan to build a complete 
version of Micrograph, or if you have 
an existing graphics system, the 
following algorithms may easily be 
used to implement some important 
graphics -processing functions. 

The routine PIXEL is the only 
routine that directly accesses the 
frame buffer: all other routines 
operate in the abstraction of the 
Cartesian plane. Hence, PIXEL must 
provide the mapping between these 
two frames of reference. Remember 
that the frame buffer is actually a 
block of memory up to 6 K bytes 
long. As figure 4 indicates, this block 
of memory is mapped directly to the 
display by the video -display 
generator. Since Micrograph sup- 
ports three different formats, this 
mapping is not necessarily constant. 
Figures 5a, 5b, and 5c describe this 
transformation for each display 
resolution. These are essentially bit - 
manipulation operations, and be- 
cause they are very similar, it will suf- 
fice to discuss one in detail, the 128 
by 128 pixel (four -color) resolution 
in figure 5b. 

PIXEL starts with clipped X and Y 
coordinates and, through the given 
bit manipulations with some moving, 
complementing, and shifting, forms a 
16 -bit offset from the start of the 
refresh memory. This offset is added 
to the start of the frame -buffer 
memory, which then points to a par- 
ticular byte in the refresh memory. 
Since, in this case, there are four pix- 
els packed in 1 byte, bits 3 and 4 of 
the clipped X value are used to point 
to one particular pixel. Since PIXEL 
sets or reads the color -value bits that 
correspond to the pixel, we must also 
match the byte representing the se- 
lected color to the pixel data. In this 
case we actually truncate the selected 
color and use only the top 2 bits as 
significant, which equates to four 
possible colors. Thus, there's a poten- 
tial of 256 possible colors, if the hard- 
ware will support it. 

Recall the description of a viewport 
in Part 1: a rectangular block that is 
part of (or the entire) display screen. 
Therefore, you can clip (ie: make in- 

Text continued on page 274 
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SLINK 
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START OF REFRESH MEMORY 

(255,255) 

Figure 4: Mapping of picture elements to the video display. 

END OF REFRESH MEMORY 
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SSS ,ANSI "CC STANDARD 
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KIIII 

RATFOR «,.. 

TOGETHER AT LAST 
SSS FORTRAN & RATFOR are the critic's choice! 

The SSS FORTRAN compiler is fast, efficient, and complete (full 1966 ANSI 

standard with extensions!. The RATFOR compiler compiles into FORTRAN allowing 
the user to write structured code while retaining the benefits of FORTRAN 

Together they form an incredible team! 

SSS FORTRAN Specifics 
SSS FORTRAN makes full FORTRAN IV available to microcomputers. SSS 

FORTRAN meets and exceeds the ANSI 1966 FORTRAN standard. The compiler 
supports many advanced features not found in less complete implementations, 
including: complex arithmetic. character variables. and functions. SSS FORTRAN 
will compile up to 600 lines per minute! Recursive subroutines with static 
variables are supported. ROMable ".COM" files may be generated. 

FEATURES 

Code generation ROMable ".COM" files or intermediate code files (saves disk 
space). External routines may be called. 

Data types: Byte, integer, real. double precision. complex, logical. charac- 
ter and varying length strings. 

Operations: All standard operations plus string comparisons, assignments. 
and .XOR. 

Constants: Hexadecimal. decimal. and character literals with features to 
imbed control characters. 

Statements: ANSI 1966 standard with multiple statement lines. state- 
ments may end with a :'. 

Controls: Map. list. and Symbol table output options. 
I /O: Read. Write. Append. Rewind. Close, Delete. Rename. Search. 

sequencial and Random I/O on disk files. Supports all CP /M 
devices. The User can add device handlers to use custom I/O 
devices. 

Errors: Over 200 distinct compiler error messages. precision and 

illegal instruction warnings during execution. 
Interrupts: FORTRAN programs may be interrupted at any time: the stack 

pointer is always preserved. 

___ FF,ATUUING 
SSS RATFOR 

RATFOR is a preprocessor that compiles to SSS FORTRAN. SSS 
RATFOR allows the use of contemporary loop control and struc- 
tured programing techinques. SSS RATFOR is similar to FORTRAN 

'77 in that it supports such things as: 

REPEAT ... UNTIL WHILE IF ... THEN ... ELSE 
Begin End Brackets Macro Defines 

SSS RATFOR is supplied with source code. The source code 
is distributed in both RATFOR and SSS FORTRAN. Not only does 
this prevent obsolescence. but allows the user to add enhance- 
ments as desired. 

System Requirements & Prices 
SSS FORTRAN requires a 32k CP /M system. Z80 only. 
SSS FORTRAN with RATFOR: $325.00 
SSS FORTRAN alone: $250.00 
RATFOR alone: $100.00 
(Sold only with valid SSS FORTRAN license) 

CP /M Formats: 8" soft sectored. 5" Northstar. 5" Micropolis Mod II, 

Vector MZ. Superbrain DD /OD 

All Orders and General Information: 
SUPERSOFT ASSOCIATES 
P.O. BOX 1628 
CHAMPAIGN, IL 61820 
(217) 359 -2112 
Technical Hot Line: (217) 359 -2691 
(answered only when technician is available) 

'CPJM REGISTERED TRADEMARK DIGITAL RESEARCH 

SSS FORTRAN is the copyright or 

Small Systems Services. Urbana. Illinois 

masin cM y 

SuperSo`t 
First in Software Technology 
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APPLE III PLUS 

1===1:11l 

Shipped direct to you! 
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(Plus Shipping) 

We have orchard fresh Apple 
products ready to ship. Im- 
mediate delivery with cashiers 
check. Orders with personal 
checks shipped after bank 
clearance. COD's require ship- 
ping charges be paid in advance. 
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Pascal Language Card 
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CHICAGO, IL 60611 
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Figure 5: Variations in pixel mapping among the three available resolutions and for- 
mats. Figure 5a represents the X,Y to memory mapping for a 64 by 64 pixel by 4 color 
display format. Figures 5b and 5c represent mapping for 128 by 128 pixel by 4 color and 
256 by 192 pixel by 2 color formats, respectively. 
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CPU's & 
SUPPORT 

CHIPS 

8OBA 6.95 
13085A 12.95 
AMD 2901 13.95 
8205 3.95 
8216 2.90 
8728 4.50 
8251 

_ 
695 

8258 - 9.95 
82571795495171 - 8.95 
ESA 9179 - 695 

8275 
MC6845 
F01791 

- 34.95 
-24.93 
-34.95 

RAM's 

211413 4.50 
41163 4.95 
4116-2 6.75 
21L02J .99 
2102.4 .90 
M1C40273 3.50 
MK4096.11 295 
TMS404625 6.50 
M5405051 - 3.95 
2101.1 - 2.45 
2107815280 - 3.50 
MM5270 - 3.45 
MK4003P - 1.95 

UART's ROM's 
AYS-1013 - 3.75 
16028 - 3.95 
AY3 6530 - 195 
P114920 - 3 25 

7709 - 6 95 
INTERFACE 2716 - 16.00 

& DRIVERS 2516 1800 
- 48.00 

1488 1.40 82523 
- 3.95 
- 2.95 

1489 

8130 
1.25 
2.50 

825112 
825123 

- 7.95 
- 4.95 

8131 250 825126 -2a3 
2.50 825129 - 3.25 

8833 2.50 
2.00 

825130 
825131 

- 3.45 
- 3.95 

9°J) 2.00 AM9218C 
8838 2.00 
81380 - 2.00 

PRINTED CIRCUIT BOARD 

4" x 6" DOUBLE SIDED 
EPDXY BOARD 1116" thick 
$.60 ea 51$2.60 

EPDXY GLASS VECTOR BOARD 

1/16' thick with 1/10' spacing 

41/7" x 61/2" 51.95 
DATEL'S DAC-086C 

8 bit DAC - 59.95 

8" DISKETTES HARD SECTOR 
51.75, 101516.00 

74500 .30 
74502 .30 
74S05 .45 
74508 .40 
74511 .35 
74515 40 

74520 .40 
74530 .40 
74532 AO 
74589 1.90 
745112 .85 
745140 1.00 

745153 1.10 
745151 1.25 
745157 1.25 
745158 1.25 
745174 1.40 
745257 1.50 
745258 1. - 5 

7 WATT LD 65 LASER 
DIODE IR 58.95 

25 watt Infra Red Pulse ISG 2006 equiv.) 
Laser Diode (Spec sheet included) $24.95 

2N38t.0 P FET 5 .45 
2N 5457 N FET 8 .45 
2N2646 UJT S .45 
ER 900 TRIGGER DIODES.. . . . 4181.00 
2N 6028 PROG. UJT $ .65 

Tri REED RELAY - SPST 5V 20ma $1.00 

CLOCK CHIPS 
MM5387AA .. . .55.95 
MM5314.. ....54.75 
MM5316 $4.95 

TANTALUM CAPACITORS 
.22UF 35 V 5181.00 
.47UF35V 5181.00 
.68UF35V 5151.00 
1UF35V 5101.00 
2.2UF 20V 515100 
3.3UF20V 4/81.00 
4.7UF 15V 5/01.00 
58UF 35V 3/81.00 

10UF 10V - S AO 

22UF 10V -8 .30 

15UF 16V 3151.00 
30UF6V 5151.00 
33UF20V 8 .60 
1000F 15V 8 .70 
150UF 15V 9 .95 

SANKEN 
AUDIO POWER AMPS 

Si 1010 G 10 WATTS .. S 7.50 
Si 1020 G 20 WATTS .. $13 75 
Si 1050 G 50 WATTS .. 526.90 

200 PRV lA LASCR .95 

RS232 
CONNECTORS 

DB 25P male $3.25 
DB 25S female 54.25 
HOODS 51.50 

C /MOS (DIODE CLAMPED) 
400, 
4002 

4007 
4400 
4006 

4010 
4017 
4013 
414 
b15 
m15 
4017 
415 
4019 
tlA 

4023e 

4025 

1.10 
71 

tl 

2 
4a 

120 
1i40 

106 

45 
110 
110 
m 
46 

á 

,55 

2 
125 

1m 
46 

Im 
12 
4 

1.10 
1 0 

0 
A 

S 
S 
mA 

40.2 

4601 01 

44610 11 
m14 

465 
416 

744520 W0 
7.02 
74(SI 

1.K0° t0 
7.14 

77 
7.73 

leCl6 
74C13 - 1.311 

7.116 - 1 40 
74C46 - m 
741207 - .m 

7'4c7s1 - 1 > 
7.167 - - 1 25 
7.1m 110 
NC181 - 115 I.lm- 1.15 

SPECIAL VALUES 

ALL 
7400 SERIES IC's 

15% OFF LIST 

ALL 
REGULATORS 

20% OFF LIST 

SPECIALS 
GOOD THRU JANUARY 1981 

CRYSTALS $3.45 ea. 
2.000 MHz 6.144 MHz 
4.000 MHz 8.003MHz 
1000 MHz 10.000 MHz 
3.57 MHz 18.000 MHz 
5.000 MHz 18.432 MHz 
6. COO MH, 20.000 MHz 

RIBBON CABLE 
FLAT (COLOR CODED) 

130 WIRE 
16 cond. .40/ per fool 
40 cond. .75 /per fool 
50 tond. .90 /per loot 

TRANSISTOR SPECIALS 
2141303PNP GE TOS ..151.00 
201307 PM. GE T0 5 
2N404APNPCET0.5 316100 

711121 - NPNSiSWIT[HING ..5 95 
2567315PN SWITCHING POWER.. 6195 
MRF 8004 e CB RF TRANSISTOR NPN 6 .75 
214377259NSiT03 51.00 
204906 PNP Si T03 51.00 
205066 PNP Si 1082 4151.00 
203137 NPN SI RF 6.55 
203919NP61 SiT0310 5150 
201420 NPN SI TO-6 161.00 
2N3767NPNSi7D46 5.70 
202222 NPN Si 1018 8251.00 
252907 NPN SI TO.18 4/51 
2N3055NPNSIT03 5.60 

.00 

20390414150l0002 6151.00 
21439081NP82T092 8251.00 
2N5796 NPN SI70220 .. 6 55 
206109 PNP S. T0720 6 55 
TIP 319 NPN Si TO-120 . .60 

TIP 328 PNP Si TO320 .. .. 5 .65 
TIP 34PNPSi .. .. _.. S .95 

MINIATURE MULTI-TURN TRIM POTS 
100. 5K, 10K. 20K, 250K. ... 535 each ... 3/2.00 

NO. 30 WIRE WRAP WIRE SINGLE STRAND 
IGO' 91.40 

ALCO MINIATURE TOGGLE SWATCHES 
MTA 106 SPOT 51.05 
M74206 DPDT 51.70 
MTA 206 PDPOT CENTR OFF 51 85 
MSD206P -DPOT CENTER OFPOEVER SWITCH SI 85 

SCR's 
I.6A (14 36A 110A 

49 .60 1.40 
70 .60 1.90 

1.20 1.40 2.80 
1.80 

9.00 
12.00 

3.00 15.00 

TRIAC's 
PRV IA 10A 254 
100 .45 .80 1.55 
200 .84 1.30 2.10 
400 1.30 1.90 110 
B00 2.00 275 4.30 

FP 100 PHOTO TRANS 6.50 
RED, YELLOW OR GE 5 LARGE LED'. 2' 6/61.00 
RED /GRE N BIPOLAR LED'. 6 .56 
MLED92 R LED 9 .75 
MRD14R PHOTO DARL. XTOR . 8 .75 
TIL1180PTO-ISOLATOR 6.75 
IL -S OPTOISOLATOR 5 .80 
1 WATT ZENERS: 3.3, 4.7, 51.6.988.82.9.1,10. 

12. 15. 18. 0122V 6181.00 

SFC 3301 - 50 PRV 30A 
FAST RECOVERY DIODE 135ns) ..52.25 

SILICON POWER RECTIFIERS 
PRV IA 3A 12A WA 125A 240A 
100 .08 .14 .35 .90 .3.70 5.00 
200 .07 .20 .40 1.30 4.25 650 
400 .09 .25 65 1.50 650 9.60 
600 .11 .30 .80 2.00 8.50 12.50 
800 .15 .35 1.00 2.50 10.50 16.50 

1000 .20 .45 1.25 3.00 12.50 20.00 

IN 414811N914) 15/51.00 
.1 or .01 u1 25V ceramic disc. capts. l 6)$1.06, 100/05.00 

REGULATORS 
LM317T 32.50 
LM337 82.50 
323K-5V 3A 85.75 
79HGKC.5V at 5A ..6.95 
723 9 .50 
350T-5, 12, or 15V $1.10 

LM305G 8 .75 
340K-12,15 or 24V .81.50 
340T-5, 6, 8, 12,15 
180r24V 51.10 
320M5 5.75 
LAS1412+12V3A 53.95 

LED READOUTS 
FCS 8024 -4 digit 
C.C. 8" display $5.95 DL-707 CA. .3- $ .75 

FND 503 C.C. .5" S .85 DL 747 C.A. .6" 81.50 
FND 510 C.A. .5" S .85 HP3400 .8" CA $1.95 
DL-7041" C.C. S .85 HP3405.8" CC $1.95 

TTLIC SERIES 
7400 - .17 7460 - .17 74161 - .80 
74101 - .17 7472 - .35 74162 _ 1.20 
7402 - .17 7473 - .36 74163 - .95 
7403 - .17 7474 - .42 74154 - 85 
7404 - 24 7475 - 49 74166 - 135 

7405 - 24 7476 - AS 74166 - I. os 
7406 - 13 7480 - .46 74187 - I 35 

7407 - .E 7483 - 56 74170 - 1 60 
7485 - .76 74173 - 1.30 
7486 - .42 74174 - 85 
7489 - 1.00 74175 - .75 
7490 - .50 74176 - 75 

7491 - .56 74177 - 75 
7492 - .60 74180 - .75 
7493 - .60 74181 - 1 l 
7494 - .60 74190 - 1.20 
7495 - 90 74191 - 120 
7496 - .60 74192 - .79 
74107 - 35 
74121 - 36 
74122 - .32 
74123 - .42 
74125 - .45 
74126 - .46 
74145 - .76 
74150- 1.10 
74151 - .05 
74151- .56 
75154 - 1.10 
74155 - .76 

74167 - 55 

7408 - 27 
7409 - 24 
7410 - .17 
7411 _ .22 
7412 - .72 
7413 - .42 
7414 - 90 
7416 - .33 
7417 - .37 
7420 - .17 
7425 - .36 
7426 - 93 
7427 - ä 
7436 - 17 
7432 - 27 
7437 - .27 
7438 - .27 
7440- .17 
7441- .26 

7442 - .50 
7445 - .70 
)446 - .75 
7447 -. .75 

7446 - 75 74166 - .85 

74193 - .79 

74494 - .46 
74195 - 65 
74196 - 95 
74197 - .87 
74279 - .95 
74325 - 2.25 
74365 80 
74167 - 60 
74768 - 65 
74390 - 1.50 
75325 - 150 
75491 - 1.05 
75492 - 1.06 
8796 - 1.10 

FULL WAVE BRIDGE 
PRV 
100 
200 
400 
600 

2A 6A 25A 
1.40 
220 
3.30 

1.90 4.40 

.80 1.30 
1.00 1.65 
1.30 

DIP SOCKETS 
8 PIN .17 22 PIN .30 

14 PIN .20 24 PIN .35 
16 PIN .22 28 PIN .40 
18 PIN .25 40 PIN .60 

74LS SERIES 

74L501 
74546 
74503 
141504 
145505 
741.506 
741503 
74LS10 
181512 

tee 914 
141514 

141515 
74/520 
741521 
741522 
145516 
741.527 

7 1.525 
74552 
741522 
75537 
)41535 
4654 
745M2 

1:.551 
745554 
man 
7,14 
7 555116 

745561 
1546 

i:isso 
745562 

74 597 
74.3101 

7415112 
7 LS 3 
7.114 
7455131 

14 3i 38 
1:15178 

78 74L5139 
29 1415151 
26 7415153 
24 1415155 
35 1815156 
35 7455167 
35 7455146 
35 7415161 
A 7415146 
5 7455143 

ñ 11L51p 
7415170 
7415173 
7455124 
7415175 
7455181 
74551 
745519 
7415192 

IA 
35 

A5 5 

35 
45 
4s 
25 1415163 

7415191 
45 14151% 

x 1:i5i9 
524 

1 b5 7455241 

14 

'g 

47 

46 
S 

110 

1415342 
745243 
7415244 

7455261 74 5267 
1415257 

7,`5258 5259 
7415266 
7455279 

2:55290 
1455213 

74153125 
7415346 
1415361 
7455354 

)415117 
7455378 
741.5393 

130 
119 
1.19 
1.15 
1.19 
la 

1.10 
110 
1.10 

i26 
192 
1.70 1 
l.m 
140 
2m 
IA 
115 
Im 
11no 

1N 

250 

im 
2.76 
250 
1.29 IA 
1 59 
Ib 

15 0 

ee 

5O 

292 

LINEAR CIRCUITS 
0.4744 
74.54 
1.54781 
1.M277 
1.1.ue0 

761 
55]46 

Á 
1m 

» 
110061 _ 1.25 
19.1553 - 2240 

law -46 
554 -.46 
546 - 136 
257 -1.10 

w-46 

POSTAGE ADD 10% FOR ORDERS UNDER $20.00 TERMS: FOB CAMBRIDGE MASS. SEND CHECK SEND .25 FOR OUR CATALOG 

RATES ADD 5% FOR ORDERS BETWEEN $20.00 AND 550.00 OR MONEY ORDER. MINIMUM TELEPHONE. FEATURING TRANSISTORS 6 

ADD 3% FOR ORDERS ABOVE 550.00 
C.O.D. PURCHASE ORDER OR CHARGE 120.00 RECTIFIERS. 146 HAMPSHIRE 
MINIMUM MAIL ORDER 05.00. ST., CAMBRIDGE. MASS. 82139 

SOLID STATE SALES 
P.O. BOX 74B 
SOMERVILLE, MASS. 02143 

TEL. (617) 547 -7053 

WE SHIP OVER 95% 
OF OUR ORDERS THE 

DAY WE RECEIVE THEM 
1 800343-5230 
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Text continued from page 270: 

visible) all points that are outside (or 
inside, in the case of masking) the 
viewport. This feature allows multi- 
ple images to be placed on the display 
and for selective updating. 

In Micrograph, four possible cases 
of clipping are defined, as shown in 
figure 6. These cases allow more flexi- 
ble masking and selective updating. 
Of course, you must have some sort 
of algorithm to determine if a point 
should be clipped. The input 
parameters needed for this algorithm 
are the current X and Y points and the 
coordinates of the viewport, which 
we call X1, Y5, X and Y,. Figure 7 
describes the algorithm for determin- 
ing the case of the viewport, which is 
done by determining the relationship 
of the four viewport coordinates. 
Continuing, as the figure shows, you 
compare the current X and Y coor- 
dinates to determine where in the 
display they are located. Finally, to 
complete the clip algorithm, note 
what parts of the screen are not 
clipped relative to the case of the 
viewport. 

There is one final algorithm that 
must be discussed, namely, the scan - 
line conversion routine. This routine, 
actually located in routine VEC, 
draws a clipped line on the display 
given the current X and Y points as 
the start of the vector and the end- 
point coordinates. Figure 8 provides 
the scan -line algorithm used by 
Micrograph, which computes every 
point along the vector. As the 
flowchart indicates, the routine first 
sets counter C to O. This counter 
tallies the number of points that have 
been generated. Next, MM and MN 
are set to the maximum and the 
minimum, respectively, of the AX 
(delta X) and AY values (ie: the cur- 
rent X or Y value minus the respective 
endpoint value). These values deter- 
mine whether the line is longer in the 
X or the Y axis. M is then set to half of 
the maximum value. 

Next, a loop is started that first 
compares C and MM to verify that all 
the points have been plotted; if not, 
then M and MN are added. M is then 
compared to MM, to determine the 
necessity to increment your position 
in the shorter axis. Following the 
flowchart, the increment values for 
the X and Y axes are determined next. 
The longer axis is always incre- 
mented, and the shorter axis is only 
incremented if M is greater than or 
equal to MM. Next, the new X and Y 

Text continued on page 278 



MICROPOLISS" PRICE BREAKTHROUGH \ TRS -80 ADD 
ON 5' /a" DISK 

FROM MICROPOLIS THE WORLDS LARGEST 
MANUFACTURER OF HIGH DENSITY 51/4" 

FLOPPY DISK DRIVES 

Now a an incredibly low price, you can add the 
Micropolis MCP1027M1 floppy disk drive to your 
TRS -80' computer. The MCP1027M1 in fully plug com- 
putable with the TRS -80' expansion interface floppy 
disk output. 

SIMPLE INSTALLATION 
Simply plug the MCP1027M1 into your data cable, 

and your on-line. There is no need to worry about for- 
mat compatability. Your TRS -80' 35 track 51" floppy 
disk programs will operate identically on the 
MCP1027M1. Compatability doesn't end here. 
Micropolis has even matched the colors of the 
MCP1027M1 to the TF,S -80'. 

WHAT'S A LITTLE TECHNICAL 
SUPERIORITY AMONG 

FRIENDS? 
Anyone can cul price by cutting out capacity or 

valuable features. But there's no long term advantage 
in it. Not for the user. Or the builder. 

Micropolis takes a better approach, even though it's 
harder, using advanced design to provide more 
capability while also lowering cost. 

For example, most 51/4-inch floppy disks cut costs 
by using a cheap, less accurate plastic cam or cam 
follower to position the read/write head. Most 8 -inch 
floppy disks use a better approach, with a rolled steel 
lead screw for this function. 

We go them one better and use an all -steel system, 
with a precision -ground steel lead screw and steel 
follower. It costs more but gives us greater storage 
capacity with lower cost per thousand bytes. Not so 
incidentally, our steel construction (compared to 
plastic) significantly increases reliability, too. There's 
even a built -in File Protect feature that prevents ac- 
cidental loss of valuable data. (A file protected 
diskette cannot be written on.) 

Heat can cause numerous read and write errors that 
can become hazardous to your data. The major heat 
producing power supply components are mounted to 
a large heat sink, external to the cabinet, by the power 
switch and fuse (located at the rear of the cabinet). 
This design is to assure that the drive components ar 
kept as cool as possible to assure reliable data 
recovery. 

MICROPOLIS 
BUILDS `EM RIGHT 

Reliability lust can't happen, and it can't be posted 
on latter. Micropolis knew you had to have it, so they 
designed it in. Micropolis builds it in every day. Just 
because Micropolis drives are economical doesn't 
mean they're cheap. 

To save unnecessary wear and tear on the diskette, 
Micropolis included an automatic deselection feature 
which relieves head pressure on the recording surface 
when the disk isn't in use. This produces longer 

operating life: more than 10 passes on one track. 
When unloading. the diskette is ejected 

automatically. Just pull it out. 
To cap it all, disk speed is independent of any fluc- r 

The Heart of your Micropolis TRS80- 
add on drive. 

EXPERIENCE 
How can Micropolis offer so much for so little? No 

need to visit the oracle at Delphi. The Micropolis 
secret is simple. Micropolis is the only disk system 
builder who is completely integrated in manufactur- 
ing. Drawing on the experience gained in producing 
over 100,000 units; Micropolis is able to design and 
build a drive of superior performance. 

This total Integration means Micropolis controls 
everything from beginning to end. The result is a bet- 
ter drive for you, backed by a full 120 day factory 
guarantee. 

YOU'RE IN GOOD COMPANY 
An an individual, you can't help but wonder when you 
spend your hard earned money, have you made the 
proper choice? With so many drives in the 
marketplace, and so few hard facts available to the In- 
dividual, how can you make an intelligent decision? 
One way is to see which drives the large system 
manufactures and OEM's rely on. Companies like 
Commondore, Exidy, Harris, and Vector Graphics de- 
pend on Micropolis for years of reliable performance. 
That is one reason why International Computers Ltd., 
has recently signed a $20 million dollar contract for 
Micropolis disk drives. Years from now, you can look 
back and know you made the best choice: 
MICROPOLIS. 

Disk drives being assembled 
for delivery to Priority 1 Electronics 

INCREDIBLE 
PURCHASING POWER 

Priority One Electronics, the worlds largest stock- 
ing distributor of Micropolis disc drives was able to 
negotiate a special price for the MCP1027M1 when we 
committed to buy an entire production run. The 
MCP1027M1 is a good buy at the list price of $545.00. 
The MCP1027M1 is an excellent buy at our sale price 
of: 

$279.00 
Now all that remains is for you to take advantage of 
this truly incredible buy, while the supply lasts. 

Credit card buyer call toll free 

(800) 423.5633 except 

CA, AK, HI, call (213) 894 -8171 
or If you prefer use the coupon below. 

(800) 423-5633 (213) 894-8171 r 

r Priority One Electronics 
16723 Roscoe Blvd. Sepulveda, CA 91343 

Please send me the following items: 

MCP1027.1 Micropolis TRS.80TM Ad on drive $279 00' 
APP395 New DOS 80 operating system $149 00 

VRBMD525.01 Box of 10 Verbatim diskettes S 29 95 

MMM744-0 Box of 10 Scotch diskettes S 39 95 

VRBFDO5 Head Cleaning Kit S 29.95 

PR134CEEE -2 2 drive disc cable $ 29.95 

PR134CEEE -4 drive disc cable S 39 95 

-. I have enclosed a check or money order 

Bill my VISA, I I MASTERCHARGE 

Credit Card# 

Exp. Date _ _ - _ _ Signature 

Name 

Address 

Sub r 

(6% CA only) Tax 
I Shipping $2.50 r 

TOTAL ' 

City State Zip 
tuation in line frequency. r 'These sale prices are for PREPAID U.S. orders only. Credit card orders will be charged appropriate freight. On 

It all adds up to solid operation, year after year. approval, purchase orders for the MCP1027 -1 will be accepted at $379.00, FOB Sepulveda, CA. 

'TRS -80 is a registered TM of Tandy Corp. rL BY8101 ------ Good thru Jan. 81 



Circle 181 on inquiry card. 

Buy By Mail 
and Save! 

INTERTEC SuperBank, 32K $2495 
64K Ram, List $3345 $2695 
64K Quad, List $3995 $3395 
NORTH STAR Horizon I 

32K DD List $2695 $1989 
Horizon I QD List $2995 $2245 

Horizon 2 32K DD,List $3095 $2289 
IntersystemDP -1 List $1749 $1495 

CROMENCO Z -2, List $9995. $7945 
System 64K, List $3990 ....$3179 
System 3 64K, List $7395 5689 

ATARI 800, List $1080 $799 
APPLE II, 16K $969 

DISK SYSTEMS 
THINKER TOYS' Discus 2D $939 
Dual Discus 2D $1559 
Discus 2 + 2, List $1549 $1259 

M26 Hard Disk, List $4995 $3949 

PRINTERS & TERMINALS 
PAPER TIGERS IDS -440 $679 
With graphic option $749 
CENTRONICS 730- 1,List $795 $595 
737. List $995 $789 

704 -9 180 cps $1495 
703 -9 180 cps $1569 
T I 810,List $1895 $1489 
NEC SPINWRITER5530 $2395 
NEC SPINWRITER 5515 $2395 
DIABLO 630 List $2711 $2399 
INTERTEC 
Intertube III,List $895 729 
Emulator $729 
Televideo 912C $679 
920C $799 
Hazeltine 1420 $789 
1500 $845 
Soroc 120, List $995 $689 
Soroc 140 $994 

Most items in stock for immediate delivery. Factory sealed cartons 
wi lull factory warranty. NYS residents add appropriate sales tan 

Paces do not include shipping. VISA and Master Charge add 3% 

C 0 D orders requite 25% deposit Prices subject to change without 
notice 

Computers 
Wholesale 
P.O. Box 144 Camillus, NY 13031 

(315) 472 -2582 !Z 

CASE 0 

R 

L 

CASE 2 

INDICATES VISIBLE (NON- CLIPPED) AREA 

Figure 6: Four possible cases of clipping. The L and R refer to the viewport's left and 
right boundaries. 

CASE 1 

R 

L 

CASE 3 

CASE OF V/EWPORT 

Y XL< XR BIT 1 N 

BIT 0 

0 1 2 3 SET IF Y 

CLIP -OFF PO /NT 

1 
Cx<XL 

IN 

RESET IF N 

BIT 3 

BIT 2 

Cy <YL Cy <YL Cy <YL Cy <YL BIT 1 

Cy<YR 

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

CASE OF V/EWPORT SUCCESS (NOT CLIPPED) WITH CASE 
0 10 
1 80R11 
2 2OR14 
3 NOT 10 

Figure 7: Algorithm used for determining the clipping case of the view port. 



Circle 182 on inquiry card. 

Radie ilhack 

:=:= _ : i® Bf N8 aTE 
PROGRAMS 

4235z. 

. . 

IN WA 

Graphic Games 
Space- Action -Invaders 

Programmer's Tool Kit 
Write your own programs easier 

v 
fal Many, many more! 
.t.. Lessons Music Games 

...coming soon 

Call or Write: 

COMPUTERWARE' "' 
Dept. C Box 668 

6809 Specialists Encinitas, CA 92024 
(714) 436 -3512 

Circle 183 on inquiry card. 

DEC LSI -11 
Components 
Dependable service 
at discount prices 
Domestic 
and Export 

iTlini 
Eompotec Suppliers, Inc. 
25 Chatham Rd., Summit, N.J. 07901 
Since 1973 

(201) 277 -6150 Telex 13 -6476 

lluuummfiïïimiiif 
TM 

THUNDERCLOCK PLUS 

A REAL-TIME CLOCK /CALENDAR 

Provides month, date, day -of -week, 
hour, minute, and second 
Software selectable time formats: 24 
hour or AM /PM ASCII string, or as 

numeric values 
Provides interrupts which can be en- 

abled or disabled under software con- 
trol 
On board battery allows accurate time- 
keeping for up to 2 years even with 
your APPLE turned off 

AVAILABLE NOW! 

TO ORDER TOLL FREE (VISA /MC) CALL: 
800 -227 -6204 Ext. 307 (Outside California) 
800 -632 -2131 Ext. 307 (California Only) 

AN INTERFACE FOR THE BSR X -10 

Control AC outlets with your BSR 
Command Console and APPLE II 
All 22 BSR commands at your pro- 
gram's fingertips 
Up to 128 separate dim /bright levels 

THUNDERWARE'S Scheduler soft- 
ware will control AC outlets in the 
background, while you run another 
program in the foreground 

PUT TIME AND 
BSR CONTROL IN 

YOUR APPLE II 

BOTH FEATURES ON ONE CARD 
TM 

On -board firmware makes the THUNDERCLOCK PLUS exceptionally easy to use 

Read or set time, control interrupts, and send BSR commands with simple BASIC 
'INPUT' and 'PRINT' statements 
Completely APPLE I I compatible: INT and FP BASIC or PASCAL with Unit support 
Special introductory prices end Jan 15, 1981 

THUNDERCLOCK PLUSTM $119.00 
Clock, BSR interface, and User's manual 

THUNDERWARE SCHEDULER $24.95 
Diskette with Scheduler, examples, demos, 
and Scheduler manual 

PASCAL SOFTWARE $19.95 
Diskette with PASCAL Unit for clock and 
BSR interface 

SEE YOUR DEALER 

OR 

WRITE FOR INFORMATION: 
THUNDERWARE INCORPORATED 

MANUALS each $5.00 P.O. Box 13322, Oakland, CA, 94661 

California residents add 6% sales tax 
BSR X-10 is a trademark of BSR (USA) LTD. APPLE II is a trademark of APPLE COMPUTER, INC 
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Circle 185 on inquiry card. 

STRICKLY 

appld 
APPLE II PLUS: YOU SAVE 
16K $888 26 % 
32K $943* 27% 
48K $999* 28 % 
*CE . RAM 

TOLL FREE ORDER LINE 

(800) 547 -1289 
TECHNICAL & OREGON: 

(503) 899 -7297 
IMPORTANT NOTE: Computer Ex- 
change will repair all Apple equip- 
ment regardless of where you pur- 
chased it. We are an authorized Apple 
repair center. 

All items in stock for immediate 
delivery. fully guaranteed and in fac- 
tory cartons. 

SAVE: 
DISK II 3.3 DOS, 

& Controler $ 499 23% 
DiSK II, 

Drive Only $ 429 14% 
MONITER, 
Sanyo 9" $ 169 30% 

CABLE, 
Apple to Moniter $ 9 30% 

RF MODULATOR, 
M &R $ 25 38% 

APPLE SILENTYPE, 
Printer $ 499 16% 

(RIME, 
Sprint 5 45R0 $2599 30% 

APPLE WRITER, 
Program $ 59 21% 

Z80 SOFTCARD, 
Microsoft $ 250 28% 

PAPER TIGER, 
Printer $ 749 16% 

INTERFACE, 
Card, Serial GCS $ 149 25% 

CABLE, 
Apple to Paper Tiger $ 19 46% 

DISKETTES, 
5" Memorex, 10 ea $ 25 45% 

ORDERING INFORMATION: Mail or 
phone orders (800 547-1289 orders 
only). Money Orders, Cashier Checks 
or Bank Wire Transfers Welcomed. 
Visa and MC orders add 3 %. Personal 
checks accepted (allow 10 days to 
clear). Include your telephone num- 
ber. Include shipping costs of 3% 
(10% for foreign). Sorry, at these 
prices no COD's. Prices subject to 
change without notice. Order desk 
hours are 9 to 5 PST, 9 to 3 Saturdays. 
Warehouse at 126 NE F Street, Grants 
Pass, OR. Retail store prices may dif- 
fer from mail order prices. 

Computer 
Exchange 

Mail to: P O BOX 1380 
Jacksonville, OR 97530 
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NOTE: S(N)= 
+1 IF N>0 
OIFN=O 
-1 IF N<0 

BEGIN 

C=0 
MM=MAX( IAXI,IAYI) 
MN=MIN(IAXI,IAYI) 
M=MM/2 

YES 

END 

M=M+MN 

INX=fS(AX)MM=IAXI LO,MM#IAXI 
INY={S(AY).MM=IAXI 
O,MM#IAXI 

YES 

M=M-MM 
out =S(AX) 
INY=S(AY) 

X=X+INX 
Y=Y+INY 
C=C+1 

Figure 8: Micrograph scan -line algorithm. This algorithm computes the set of points 
along the vector to be displayed. 

Text continued from page 274: 
values are determined, the counter is 
incremented, and the point is plotted. 
Figure 9 provides an example of the 
use of this algorithm. 

One final note: scan -line conver- 
sion routines are inherently slow, 
since they must compute every point 
along a vector. This particular 
routine has the advantage of requir- 
ing no division (except by 2, which 
can be done by shifting) or 
multiplication. Using a Z80 at about 
2 MHz, the line is drawn faster than 
you can detect. 

Operation 
Once you have completed the 

Micrograph construction as in Part 2 
and your software has been burned in 
the three EPROMs, the system is 
ready for use. First connect the RF 
(radio- frequency) or video output to 
your receiver. (This section should 
have already been checked as 
specified in Part 2.) Next, the input, 
output, and status ports must be con- 

nected to your host computer. There 
is nothing special about this connec- 
tion. Three 8 -bit ports are required, 
plus a strobe line for each. There are 
no particular timing specifications for 
this interface. In this initial checkout, 
however, you can connect LEDs 
(light- emitting diodes) to the status 
and output lines, and rig the input 
and strobe lines. After this, Micro- 
graph can be powered up. 

First, the display will appear in the 
64 by 64 pixel, four -color format, 
with the display area blanked. A 
border will also appear, and if you 
watch the status port, it will come up 
in the INIT status, followed by the 
FETCH status. (If you have problems 
here, try powering up again....I had 
problems with an unreliable power - 
up circuit.) The INIT status indicates 
that the system is ready to accept 
commands. 

The protocol for communicating 
with the system is simple: whenever 
the INPUT status is low (ie: false), 
Micrograph is ready for data or a 



SYNCHRO -SOUND 
SOROC Technology 

10120 $69900 
10140 S99900 

ADDS 
Regent 25 

$79500 
C.11 \0 TELEVIDEO 

m 

912 

Ter 

5825 
inals 

00 

Model 920 5895oo 
We carry a full line of: ADDS, LEAR -SIEGLER, 

HAZELTINE, OUME, TELETYPE, DEC, 
FLORIDA DATA SYSTEMS, TEXAS INSTRUMENTS 

SYNCHRO -SOUND ENTERPRISES, INC. 
The Computer People PHONE ORDERS. CALL. 

193 -25 Jamaica Avenue New York -212/468 -7067 
Jamaica, N Y. 11423 Las Angeles- 213/628 -1808 

Chicago-312/641-3010 
Dallas- 214/742 -6090 
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Main/Frames from $200 
Main/Frames 

14 Basic Models Available 
Assembled & Tested 
Power Supply: 
8v @15A, t 16v 03A 
15 Slot Motherboard 
(connectors optional) 
Card cage & guides 
Fan, line cord, fuse, power 
& reset switches, EMI filter 
8v 030A, t 16v @10A 
option on some models 

from $200 

Rack 
mounted 

MainFrame 

8" Floppy Main/Frame 
(includes power for 

drives and mainlframes) 

Write or call for our 
brochure which includes our 

application note: 
'Building Cheap Computers' 

INTEGRAND 
8474 Ave. 296 Visalia, CA 93277 (209) 733 -9288 

We accept BankAmericard /Visa and MasterCharge 

Omikron's Accounting Software 
We made our reputation with our Mapper sys- 
tems. One year ago we told TRS -80 Mod I 

owners that they could have standard CP /M, 
8" drives, compatibility with the Mod II, the 
ability to transfer files from TRSdos to CP /M 
or run Newdos80, the TRSdos compatible 
operating system, with 8" and 5" drives all 
on line at once. Most of the readers said "too 
good to be true" and it was only the slowly 
spreading word (plus some excellent reporting 
-see August Byte column by Jerry Pournelle) 
that convinced you it worked. 

Here we go again ' A field - proven, fully In- 
tegrated accounting package with self - 
instructive documentation for 5350.00. Too 

good to be true? A General Ledger which has 
been running in the real world long enough 
to shake out the bugs and has sold for many 
times our price of $100.00. Too good to be true? 
Ok, if we have to, we can wait for the word to 
spread. But just to get the ball rolling -let me 
give you the particulars: 

REQUIREMENTS: 
Computer- 48K Z80/8080 
Printer- 132 columns 
Video - 80 x 24 or 16 x 64 w /scrolling 
Storage -2 disk units 250 kbytes each 

Language - Microsoft Basic 

OIS- CP /M 

BENEFITS: This is not another re -write of the 
Osborne packages but a professionally pro- 
duced and marketed set of accounting software 
originally produced for the Mits /Altair machine. 
It has been tested and debugged in actual use. 
It comes with sample data and a manual de- 
signed for self -instruction. They are thought- 
fully designed, interactive programs with clear 
prompts for ease of operation. Source code and 
documentation to aid in customization are also 
included. 

INTERESTED? Write or call for our free brochure. 
It may sound too good to be true, but we've 
heard that before. Risk a stamp -our Mapper 
customers were glad they did. 

Too good to be true? 
M_. 

OM 1 KRON Products that set Precedents. 
1127 Hearst St Berkeley, CA 94702 (415) 845-8013 

CI "M is a TM .d Digital Research. TRS -811 is a TM "f Tandy Corporation. Circle 187 on Inquiry card. 



command. Remember that some of 
the instructions require several bytes 
and the host must keep track of how 
many bytes to send. If the INPUT is 
high (ie: true), then the system is busy 
processing, and the input is pending. 
If Micrograph is sending data, the 
OUTPUT status will be high, in- 
dicating that there is data to be 
received. OUTPUT will go low once 
the host has strobed the output port, 
signifying that data has been re- 
ceived. 

Finally, the host may detect frame 
interrupts and error conditions. If the 
ERROR status bits go high, this 
signifies that Micrograph has detected 
a hardware or software failure. Diag- 
nostics are available through the 
command XERR to examine memory 
or registers or to reset the system. 
Also, the formats and detailed de- 
scriptions of the commands and 
graphics -display registers are in the 
Micrograph Reference Manual (avail- 
able from the author for $20.00, 
postage paid). The manual provides 
further details on the system design 
and construction. 

Conclusion 
This series of articles has examined 

interactive computer -graphics 
systems, with a particular emphasis 
upon raster -scan graphics -display 
processors. I have presented an in- 
struction set for a color raster -scan 
display processor for a microcom- 
puter, called Micrograph; the hard- 
ware construction details; and the 
software design for the system, which 
provides a color graphics and 
alphanumerics display in any of three 
resolutions. 

The field of computer graphics is 
boundless. Especially with the 
availability of low -cost color - 
graphics systems for the consumer, 

a 

Figure 9: Scan -line example using the algorithm of 

START 

(2,7) 
7 

6 

5 

4 

3 

2 

END 

1 
(10,2) 

I I I I I I I I I I 

Y 
figure 8. 

1 2 3 4 5 6 7 8 9 10 11 12 X 

STEP X Y C MM MN M INX INY AX Y 
INIT 2 7 0 8 5 4 8 5 

1 9 

3 6 1 1 +1 -1 

2 6 

4 6 2 6 +1 0 

3 1 1 

5 5 3 3 +1 -1 

4 8 

6 4 4 0 +1 -1 

5 5 

7 4 5 5 +1 0 

6 10 

8 3 6 2 +1 -1 

7 7 

9 3 7 7 +1 0 

8 12 

10 2 8 4 +1 -1 

STOP 

such as Micrograph, further research 
is needed for determining how to pro- 
duce good -quality images with mod- 
erate- resolution displays, using tech- 
niques such as ordered dithering and 
shading. This series of articles will 

enable you to achieve a low -cost col- 
or display. I hope that it has given 
you an understanding of some state - 
of- the -art graphics techniques, along 
with an appreciation of what remains 
to be studied. 

O 

CALL NOW TOLL FREE 

J OHIO SCIENTIFIC COMPUTERS 
SAMPLE PRICES: 

C1P Series 2 8K RAM with 24 x 24 or 48 x 12 character display. sound. 
music & voice, 300 baud modem & printer port; expansion to color, 

OSI 

RETAIL 
OUR 

PRICE 

joysticks, AC remote & more $479 $422 

CIP MF Series 2 Same as above plus 20K RAM; real -time clock, 90K 
mini floppy & more $1279 $1126 

Oma 
o- Ì 

630 I/O Expander Board (add to C1P or CIP MF) 16 color output; dual 
8 axis joystick interface; home security interface; 16 line parallel I/0; 
programmable sound generator & more . $229 $202 

1- 800 -558 -0870 
MASTER CARD VISA 

FARAGHER ASSOCIATES, INC. 
7635 W. BLUEMOUND MILWAUKEE, WI 53213 

HOURS: C.S.T. M -F 8 -6 SAT. 9 -1 
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MOP of the unicoa n 
Irk of the Unicorn an aggressive new suhware company is eurrenlly supplying three Ituducts Mince 

nbtle and Amethyst 
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Selectric Interface System 

EASILY interfaced to any IBM Selectric I, 

11, or III. 

STOP spinning your wheels. Letter qual- 
ity at an affordable price. 

C ONNECTS via Parallel or RS -232, ac- 
commodates varied handshaking. 

O NLY 5575 to $599. Dealer inquiries in- 
vited. 

NEW design provides added features. 

. iuuuluii!:nre;nif 
( 

,1 

ESCON Products, Inc. 
12919 Alcosta Blvd. 

San Ramon, Ca., 94583 
(415) 820 -1256 

BUILD YOUR COMPUTER BREADBOARDS 
& INTERFACES FASTER AND EASIER 

WITH NEW VECTOR PLUGBORDS 
EASY TO USE! COST EFFECTIVE! CLEAN HOLES! 

..] .- .. , 

aa 

6'4iiw 
. j].].T.7... 

3 

1 FCC mx.. .: 

:ti1 I 

' - 
1 _ . 
s _ si lri - 

::e»:i:rii: :r:l:r:l:r:e.r:r:r'.t.t.r: 
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4610 Series - For STD - 
BUS-WW, solderable and 
unpatterned models 

4608 Series - For Intel/ 
National SBC /BLC 80 -WW/ 
solderable, or unpatterned 

8804 Series - For S100 - 

5 models available 

4607 - For DEC LSI 11/ 
PDP8 -11, Heath H -11 

4609 - For Apple II, 
SuperKim, Pet Commo- 
dore with Expandamem 

4350 - For TI 980 Com- 
puter 

Aco Yeettonicetimpany INCORPORATED 

12460 Gladstone Ave., Sylmar, CA 91342 (213) 365 -9661 TWX (910) 496 -1539 
Available through Distributors or Factory Direct if not available locally. 74801 
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6502/AIM 65 Users 
LOOK WHAT'S DEVELOPING! 
If you're developing 6502 software, you probably already 
know that Rockwell's AIM 65 gives you a real edge with its 
powerful ROM resident monitor software. Functions like 
Trace. Single Step. and Breakpoint help you develop/ 
debug new applications fast. Unfortunately, the hardware 
capacity of an AIM 65 board limits its use to only smaller 
applications. But now you can have the software power of 
the AIM 65 and full capacity hardware expansion with the 
AIM -Mate Series. 

The AIM -Mate Series products use the AIM 65 as the heart 
of adaptable, expandable, high reliability systems for 
applications from process control to software develop- 
ment. AIM -Mate products like Memory -Mate (16.48K RAM 
expansion). Video- Mate(BO or 64 char. line video display 
generators) and Floppy -Mate (full or mini floppy drive 
interface) give you the flexibility you need for any 
application. Standard features like parity protection of 
system RAM. programmable write protect, programmable 
tone output. and programmable character size (Video - 
Mate), tell you we're serious about full function system 
expansion. Options. like a full speed STD BUS interface. 
let your AIM -Mate system branch out for additional I/O 
capability or STD BUS development applications. 

To put it all together, the AIM -Mate Case (and integral 
power supply) houses the entire system in a compact 
desk top unit - a full function development system in half 
the space (and half the price!) of comparable development 
systems. 

For more information on the AIM -Mate Series write or call 
today. Expand with the AIM -Mate Series - you'll like 
what develops! 

FORETHOUGHT PRODUCTS 
87070 Dukhobar Rd., Eugene, Oregon 97402 (503) 485 -8575 

MR. RAINBOW -Or 

SAYS .pF LAST F 

/ . 

4-/ 
40)P' 
r.. 

WITH OUR SPECIAL 
CATALOG FEATURE... 

F 

ES 
a 0 cpoP G 

G O 0SS QP\o G6FsóM 0NP 
SO "144' 

O`\S* 
2Qg5 

FOR INNER STELLAR DELIVERY 
(BARRING KLINGONS) ADD 52.00 US/ 
510.00 FOREIGN FOR SHIPPING AND 
6% TAX IN CALIFORNIA 

droppla computar inc 
OPEN TUES. SUN. 
VISA /MASTERCHARGE WELCOME 

WRITE OR CALL TODAY 
FOR YOUR FREE 
CATALOG (OVER 100 
PAGES - INCLUDES 
PRODUCTS FROM 
EVERY MAJOR 
MANUFACTURER.) 

' RBI WC01lPUT 

GARDEN PLAZA SHOPPING CENTER 
9719 RESEDA BOULEVARD DEPT. 1B 
NORTHRIDGE, CALIFORNIA 91324 
PHONE: 12131349.5560 
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Ask BYTE 
Conducted by Steve Ciarda 

Bus -Signal Lines 
Dear Steve, 

I have a Radio Shack 
TRS -80 microcomputer, and 
would like to interface your 
LED (light- emitting diode) 
display. (See "Self -Re- 
freshing Graphics Display, 
October 1979 BYTE, page 
58.) Can you tell me what 
pins I should use on the 

TRS -80's 40 -pin Expansion 
Interface connector? 
Randy Biggs 

1 am glad that you want 
to build this device. 1 listed 
the signal names on the 
schematic diagram, but am 
happy to list the bus -signal 
pins as well. (See table 1.) 
...Steve 

TRS-80 
20 
24 
28 
18 
26 
32 
22 
30 
36 
38 
35 
31 
34 
40 
27 
25 
39 

8 
12 

Table 1 

Pin Designations 
Apple 

42 
43 
44 
45 
46 
47 
48 
49 

9 
8 
7 
6 
5 
4 
3 
2 

25 
26 

1 

Signal 
D7 
D6 
D5 
D4 
D3 
D2 
D1 
DO 
A7 
A6 
A5 
A4 
A3 
A2 
Al 
AO 

+5V 
GND 

STROBE 

II S -100 
90 
40 
39 
38 
89 
88 
35 
36 
83 
82 
29 
30 
31 
81 
80 
79 

1 &51( +8 V) 
100 

see figure 1 

Figure 1 

PWR 

SOUT 

r- ---- V 

v STROBE 

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 nag- 
ging problem? Send your inquiry to: 

Ask BYTE 
c/o Steve Ciarcia 
POB 582 
Glastonbury CT 06033 

If you are a subscriber to The Source, send your questions by 
electronic mail or chat with Steve )TCE3I7) directly. Due to the 
high volume of inquiries, personal replies will be given as time 
permits. Please enclose a self -addressed, stamped envelope, and 
be sure to include "Ask BYTE" in the address. 
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More CFR Spectaculars!!! 
Parallel Input 'Correspondence' SELECTRIC 
TYPEWRITER /PRINTER 

Features: 
15" Frame, 132 Columns 
Takes Std. 011ice 

'Golf -Ball' Elements 
Parallel "Centronics- Type" T L Input 

IBM 745 Printer Mechanism 
Upper & Lower Case ASCII Inl 

Used. Reconditioned Terminals 
Ideal for Word Processing 
Use as a Typewriter. Tool 

., 
Complete. Only 

Ready to Use: $659.00!:. 
n.pc¢oment Line Cord Included No Type Element tndluded 

% : S. IO lw Handling a Packaging. Pay Sh,pp,ng When Delneen 

1g IBM Technical Data for'Selectric' 520.00. , 

-GET OUR BARGAIN -PACKED PERIPHERAL FLYER!!- 
DAISY KSR ASCII TERMINALS 

Featuring 
15" Frame. 132 & 156 Columns 

15 & 30 Characters /Second 
Dual Pitch (10. 12 Chars. /Inchl 

Diablo "Hytype" Printer 
Plotter Function w/ I /6011 & 1/48 "V Steps 

Simple RS -232 -C ASCII I/O 
Includes Operato, s Instructions. Schematics. Etc 

Add 535 In, Shipping Crate Pay Shipping on Delivery 

System 75 Daisy Terminals... Si 499.00.., 

BARGAIN "FLOPPY" DRIVES 
Removed Irom service. built by MPI Div. 
of Control Data 9400 Series. takes e - 

Shugart -type 8" diskettes. Good cond.. 
l. may need some service Inc data. schem- 

atics. etc 
Only 8229.00 

Buy 3 and SAVE BIG! 3/3599.00 Pion Shppmq 

CFR Associates, Inc. 
MAIL ORDERS: 

Box 144, Newton, N.H. 
03858 

PHONE ORDERS: 8 t. 617/372 -8536 
(Sorry. No Collect Calls) 

Maatercharge & VISA Welcome 

WAREHOUSE: 
18 Granite St. 

Haverhill, Mass. 01830 
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systems, iac. 
No. P7 Zenith Data Systems 7.89E Microcomputer with Z47 8" Dual Disk Drive 

ZENITH DATA SYSTEMS 
Z89-FA Microcomputer System 

48KB, 5.25" Disk, HDOS 
Z89 -GA Microcomputer System 

48KB, HDOS (No Disk) 
Z19 CRT Terminal 
Z87 Dual 5.25" Disk Unit (200 KB) 
Z47 BA Dual 8" Disk Unit (2MB) 
CP /M V.2.2 for Z89 

HDOS Operating System (with BASIC) 
Microsoft BASIC V5.1 for CP /M 
Microsoft BASIC V5.1 for HDOS 
Microsoft FORTRAN 
Microsoft COBOL 
Word Processing for Z89 
To Order: Send Check or Money Order to: PK 
Center, Bloomington, IL 61701. Allow two weeks for 
For COD Orders, add 5% for handling and service 
$50.00. 
Shipping: Freight collect, FOB Bloomington. We 
motorTreight. 
PK Systems is an Authorized Zenith Data Systems 
Center. 

UST OUR PRICE 
$2,895 $2,495 

SPECIAL 

NEW 

$2,595 $2,259 

$ 950 

$1,195 

$3,695 

$ 150 

S 150 

$ 175 

$ 150 

$ 195 

$ 395 

$ 795 

$1,095 
$3,295 

$ 140 

$ 140 

$ 160 

$ 140 

$ 180 

$ 350 

$ 395 $ 375 

Systems, Inc , 113 North 
personal checks to clear. 

charge. Rush orders, add 

jLdata systems 

ship UPS, air freight, or 

Dealer and Zenith Service 

CALCULATOR MODULE SELECTOR 
for Texas Instruments 59/58 Calculator 

Holds four Solid State Software" libraries or a total of 20,000 
program steps. 

Effectively quadruples the power of a TI 59 or 58 calculator by 
providing continuous access, under program or manual control, to 
any routine in any module. 

Four LED lamps on the selector can be activated to illuminate a 
prompting message or serve as a status indicator. 

Attaches to the calculator through the module port and can also be 
used with the PC 100 printer. 

Completely portable requiring no external power supply or batteries. 

Assembled, tested and warranted for ninety days. 

g . :::.:., 
...;.i.:;;.:: ... , : 

tr#' .705 N. Bowser 1 I:' 
Richardson, TX 75080 

(214) 238-1815 
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Ask BYTE 
Vocal Power 
Dear Steve, 

I need your expertise in 
circuit design once again. I 

recently interfaced a voice 
synthesizer to my Heath H -8 
computer, and I need a 
power supply for it because 
the H -8 doesn't supply 
enough current for both 
itself and the synthesizer. 

Figure 2 

The power supply I am 
using now is my own crude 
design, unregulated and 
poorly filtered. I have 
looked through past BYTE 
articles for something that 
might work, and I have 
found nothing. Could you 
be of help, Steve? What I 

need is ±12 Vat 500 mA 
and +5 V at 350 mA. There 
is very little "surge" de- 

* HEAT SINK ( DO NOT SHORT MOUNTING TABS 
TOGETHER). APPROXIMATE POWER DISSIPATION 
NOTED OVER DEVICE. 

25.2V CTS 2A 
RADIO SHACK 
273-1512 

115VAC 

4A FULL -WAVE 
BRIDGE 100PRV 
RS 276 -1171 

Acl N 1+ 

12.6V 

CT 

12.6V 

1 

I + 4700µF - 35V 
RS 272-1022 

I 

I 

mand. The ±12 V should 
be within 10% and regu- 
lated, the +5 V within 5 %, 
also regulated. 
Ted G Benglen II 

Figure 2 is a schematic 
diagram for the power sup- 
ply you describe. If you 
have any more questions on 
seat -of- the -pants series - 
regulated power- supply 

2.5W 

1 

TT0.22µF 

7812 * 
RS 276-1772 

design, I recommend you 
read my new book entitled 
Build Your Own Z80 Com- 
puter, which will be 
available from BYTE Books 
(70 Main St, Peterborough 
NH 03458) in February, 
1981. There is a complete 
chapter devoted to this sub- 
ject.... Steve 

12W 

m0.22µF 

7805 * 
RS 276-1770 

C>+12V(Ìa 0.5A 

10µF 
35V 
RS 272-1013 

+ 1 
35V 
RS 272-1013 

C> +5V@ lA 

T 

AC) (- L----J 

a 2200µF 
35V 
RS 272-1020 10.22µF 

RS 272-1070 

3 

1 2.5W 

7912* 
NO P/N 

E> GND 

+ 
35V 
RS 272-1013 

E> -12V(nì0.5A 

EMG + TRS -80 = 77 
Dear Steve, 

I am currently using a 
TRS -80 Level II 16 K 
microcomputer in my 
classroom. I am a Special 
Education specialist who 
teaches 7th and 8th grade 
learning -disabled students. I 
am trying to put together a 
program using stress -free 
learning techniques. What I 
would like to do is interface 
an EMG (electromyogram) 
unit to the TRS -80. Your 
name was given to me as a 
possible resource. I would 
appreciate any assistance 
that you could provide. 
William Engelhardt 

It is not particularly 
difficult to connect the 
single -bit output of the EMG 
unit from my article "Mind 
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Over Matter: Add Biofeed- 
back Input to Your Com- 
puter" (June 1979 BYTE, 
page 49) to a TRS -80, if you 
have the Radio Shack 
Expansion Interface or a 
COMM -80. Either unit pro- 
vides a printer port at 
memory address hexa- 
decimal 37E8. 

The easiest method is to 
attach the EMG output to 
pin 21 of the printer connec- 
tor (ground is on pin 34). 
This is ordinarily used as the 
printer BUSY line. Pins 23, 
25, 28, 29, 19, 32, and 30 
should be grounded. In 
BASIC, execute a 
PEEK(14312) when you 
want to read the EMG in- 
put. If it returns as decimal 
128, then the EMG output is 
high; if it returns 0, then its 
output is low. 

If you would prefer not to 

go through the expense of 
the expansion interfaces for 
a single -bit input, then I 
refer you to my May 1980 
BYTE article (see "I /O 
Expansion for the Radio 
Shack TRS -80, Part 1: Prin- 
ciples of Parallel Ports," 
page 22), which describes 
how to construct a parallel 
port for any address.... Steve 

SDK -86 Inquiries 
Dear Steve, 

I am a subscriber to 
BYTE, and I have enjoyed 
reading your articles for 
over two years. Your ar- 
ticles have increased my 
knowledge of digital cir- 
cuitry and microcomputers. 
Thus, one purpose of this 
letter is to thank you for 
your effort. Although I con- 

stantly read articles in BYTE 
and other technical 
magazines, I am only now 
thinking of assembling my 
own computer. Perhaps you 
could answer some of my 
questions: 

In your article on the Intel 
SDK -86 computer kit (see 
"The Intel 8086," November 
1979 BYTE, page 14), the 
data -rate generator is fed by 
a 612,500 Hz clock. It seems 
to me that the 8 -bit counter 
(a 74LS393) would divide 
this by 256 to produce a 
minimum rate of over 
2 kHz. Where does the 110 
bps (bit per second) rate 
come from? 

I am considering the pur- 
chase of an Intel SDK -85 kit 
and a Heathkit H -19 (smart 
video terminal). I believe 
that they will be compatible; 
how hard can the interfacing 
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TM 

r171111141.1; 

LINE VOLTAGE 
TRANSIENT CLIPPING 
Features Parallel Operation 5000 Hits /Second 

PROTECTS: 
*Computers 
Micro-Computer Systems 
Word Processors 
*Cash Registers 
Power Supplies 

DVMARC 
INDUSTRIES, INC. 

Ilomunly P D Fl 

PROTECTS AGAINST: 
High Energy Voltage 
Transients 

OnOff Switching 
*Lightning Induced Transients 
Inrush of On /Off Power 

678F 

TRANSIENT VOLTAGE 
SURGE SUPPRESSOR LISTED 

7133 Rutherford Rd. Baltimore, Md. 21207 
(301) 298- 3130 800- 638 -9098 
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If you're looking 
for the best prices 
in the U.S.A. 
on 

TRS.8O ' 
MICROCOMPUTERS 
We are consistently offering the TRS -80 line at savings 
up to 20% which means you can save $150 to $1500 by 
buying directly from Computer Discount of America. 
Our savings are as big on all TRS -80 systems, hardware, 
accessories, and software, and, most models are in stock 
for immediate delivery (usually within 7 -10 days). 
TRS -80 Model I, Model II, Model Ill, Pocket Computer, 
Color Computer, ATARI Model 400, and Model 800 - 
we have them all! They are brand new, in factory - sealed 
cartons, and carry a full factory warranty. 
Our TRS -80 computers are pure Radio Shack Factory 
built - no add -on, untested memory chips from us! 
So, if you're looking for the best prices in the U.S.A., for 
microcomputers, and 
accessories ... CALL 
TOLL FREE: 800 - 526 -5313 
Computer Discount of 
America, West Milford Mall 
West Milford, N.J. 07480 
201 -728 -8080. 
NO TAX ON OUT -OF -STATE 

1 VISA' 
SHIPMENTS. 

Computer' 
Discount 
of America, 

AUTHORIZED 
TRS -80" DEALER 

Complete line of color imaging systems with high 
resolution real time video FRAME GRABBER 
for the S -100 bus. 
Capture and digitize a video frame in 1 /60th of a second. Store 
up to 2 million bits of image data in on -board buffer. By software, 
select the best resolution for your application from 256 to 1280 
pixels per TV line. Display your digitized image or your computer 
processed image with up to 256 may levels or 65,536 
simultaneous colors on standard B/W, NiSC or RGB color TV 
monitors. 

_ 

! Features: 

4808512 Contoured digitized image 

.: ;: ._. - 
,_.. . ..._ 

4806512 Computergenerated 

2406256 Digitized image. 16 levels 

2408256 Digitized image. 16 levels 

ROBOTICS -AUTOMATED COUNTING AND MEASUR1NG-QUALOTY CONTROL MONITORING. 
PATTERN RECOGNITION-IMAGE PROCESSING - MEDICAL AND SCIENTIFIC RESEARCH 

t+ 

Highest quality 480x512x8 digital video image 
Input capability from TV cameras or other sources 
Variety of synchronization choices 
2 selectable video A/D conversion circuits 
Choice of 1, 2, 4, 8, 16 or 24 bits per pixel 
32K -byte image memory on the basic system 
64K, 128K, 192K and 256K -byte system capacity 
High resolution lightpen input 
Photographic trigger control input 
Software selectable system parameters 
Stand -alone intelligent graphics unit with universal interface 

Accessories: 
RGB color monitor 
High performance lightpen 

DIGITAL 

SYSTEMS 

- 

Hard copy printer /plotter 
Software packages available 

441 California Avenue 
Palo Alto, CA 94306 
415/494 -6088 
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Ask BYTE 
bel Since the serial I/O (in- 
put /output) port of the 
SDK -85 runs at 110 bps, it 
seems that the initial loading 
of the H -19 may take as 
long as 3 minutes. What is 
the best way to interface a 
printer to the computer at 
the same time? 

I am interested in obtain- 
ing BASIC firmware; I have 
seen advertisements for 
BASIC stored in ROM 
(read -only memory), but it 
seems that it may be written 
for a specific computer 
system, rather than the 8085 
microprocessor in general. 
Can I get firmware compat- 
ible with the SDK -85 com- 
puter that will handle I/O? 
Is the performance increase 
of the SDK -86 over the 
SDK -85 really worth $5507 
Chin Y Chang 

Thank you for the vote of 
confidence. I'll try to answer 
your questions in order: 

On the SDK -86 computer, 
the data -rate generator is fed 
by a 1.8432 MHz clock. The 
74LS393 and other circuitry 
reduce this to approximately 
1760 Hz (actually a bit 
higher) to provide 110 bps. 
This unit can go as high as 
4800 bps, with the change of 
a few jumpers. 

The H -19 and SDK -85 
could communicate serially. 
Provision is made on the 
SDK -85 board for the addi- 
tion of an MC1488 and an 
MCI489 (quad line driver 
and quad line receiver, 
respectively) for RS -232 
operation. Since the only 
data rate is 110 bps, things 
will indeed be slow, unless 

you write your own I/O 
routines. Interfacing to a 
printer requires knowledge 
of the printer's specifica- 
tions. If it communicates 
serially, then a switch would 
allow you to use the printer 
in place of the video 
monitor quite easily. Selec- 
tion of the best printer for 
interfacing is dependent 
upon your programming 
abilities, 

Lawrence Livermore 
BASIC is available in read - 
only memory from a few 
manufacturers (such as Na- 
tional Semiconductor). Call 
National's local sales offices 
for details. The memory 
devices contain only the 
BASIC interpreter, but no 
I/O routines; compatibility 
with the SDK -85 system 
will, again, depend on your 
abilities. 

The SDK -86 is not aimed 
at the experimenter market. 
While you may benefit in 
the long run, your questions 
suggest that you might be 
biting off a little too much. 
If you want a 16 -bit com- 
puter, save the $1000 cost of 
an SDK -86 kit and put it 
toward an assembled 
system.... Steve 

Questions, 
Questions, Questions 
Dear Steve, 

I have a couple of ques- 
tions regarding your article 
"I /O Expansion for the 
Radio Shack TRS -80, Part 
1." (See the May 1980 
BYTE, page 22.) It appears 

that figure 7 is a diagram of 
the prototype board pic- 
tured in photo 3. Where do 
the capacitors come in? And 
what are their values? 

I know just enough about 
electronics to get myself into 
trouble. I know what the 
components are and how 
they work, but I don't know 
how to match them up into 
a working circuit. 

Also, could you furnish 
more information about 
using the extra logic on IC5 
to operate the three addi- 
tional ports? I am particular- 
ly interested in a combina- 
tion security system and 
external- device control and 
monitor. I don't think 8 bits 
is enough for what I have in 
mind. 

I have done some figuring 
on the additional ports. It 
appears to me that, for each 
additional port, I will need 
(to decode the port address) 
one 74LS04, one 74LS30, 
and one 14 -pin DIP switch. 
For input capabilities, I 

would need two 74LS125s 
and two 74LS75s. 

Since there are four in- 
verters unused on IC7, three 
could be used with the 
latches for the three other 
ports. 
Kerry A Wilson 

You are correct. Figure 7 
is the circuit of photo 3. The 
extra capacitors are for 
decoupling and protective 
filtering. These components 
are added because they are a 
good idea and not because 
they are necessary for the 
port function described. 
Whenever TTL (transistor- 

transistor logic) components 
are used in a design, 
capacitors are attached 
across the power -supply pins 
to eliminate noise in the 
power wiring. The value is 

usually 0.01 µF to 0.1 µF, 
and one should be added for 
every three integrated cir- 
cuits (this figure is variable 
and depends on circuit den- 
sity and power consumption 
as well). 

The larger capacitor is a 
10 µF electrolytic type which 
is attached between +5 V 
and ground where the 
power enters the board. 
Whenever an interface is 
remotely powered, it is 

possible that the wires at- 
taching it to the power 
source will pick up noise. 
Adding a capacitor at the 
end of the power cable helps 
reduce this noise. The exact 
value is a function of cable 
impedances and circuit reac- 
tance, but, in low- current 
circuits, 10 µF to 100 µF is 

acceptable. High -quality 
designs may be a little more 
particular, and tantalum 
electrolytics are generally 
used. 

The additional logic 
necessary to expand figure 7 

for three more ports would 
be six 74LS125s, six 
74LS75s, and three of the re- 
maining inverter sections of 
IC7. For each port, you 
would duplicate the circuit 
of ICs 1, 2, 3, 4, and 7a; 
however, use the other 
strobe lines on IC5, the 
74LS155. Those lines are 
described in detail in the sec- 
ond part of my article. (See 
the June 1980 BYTE, page 

TRS -80, PET; APPLE SORCERER° 
Communications Interface Systems 

Send & Receive RTTY I CW. 
Complete Hardware & Software Package. 
Extensive User Manuals. 
From $149. 

ICS, inc. ® 
1125 N. Golden State Blvd. / Suite G Ì 
Turlock, CA 95380 (A) California residents 

nterfac 
(209) 667 -2888 / 634 -8888 add 6% tax CI" for info 

We are experiencing telephone difficulties, please keep trying. 

AC 
inc 

__ _ 

42 
-+..: 

a. 

_-- 

e 
0 Model Available 

rmation 
TR -80 is a recognized trademark of Tandy Corporation, PET of Commodore International, APPLE of APPLE COMPUTER and EXIDY SORCERER of EXIDY, Inc. 
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DCS /80 Multibus® 
Development/ 
Control 
System 
$3595 737. 

The DCS /80 is a low cost, industrial quality rack -mountable 
Multibus compatible development /control system. This compact 
unit was designed for high reliability, easy maintenance and 
includes dual 8" floppy disks, DCS8010A CPU, 5 -slot (optional 
9 -slot) backplane and power supply. A 16k byte system costs $3595. 
Complete systems with in- circuit emulation (8080/8085/Z80/6800) 
include DCS /80, PROM programmer, printer and CRT for less 
than $12,000 
MULTIBUS HARDWARE - DCS designs and manufactures a 

complete line of Multibus compatible boards including the 
DCS8010A CPU that can contain up to 4k RAM, 16k PROM /ROM, 
48 Bits parallel I /O, and 2 serial I/O ports. 
SOFTWARE - The DCS /80 is CP /M" * compatible and the 
software available includes Fortran, Pascal, Process Control Basic, 
"C" Programming Language, cross -assemblers and a PL /M* 
compatible compiler. 

Multibus, PL /M Trademark of Intel 
CP /M Trademark of Digital Research 

Distributed Computer Systems 

TOLL FREE 1 -800- 225 -4589 

223 Crescent Street 
Waltham, Ma. 02154 
617 899 -6619 

DISK DRIVE WOES? PRINTER INTERACTION? 
MEMORY LOSS? ERRATIC OPERATION? 

DON'T BLAME THE SOFTWARE! 

Power Line Spikes, Surges & Hash could be the culprit! 
Floppies, printers, memory & processor often interact! 
Our unique ISOLATORS eliminate equipment interaction 
AND curb damaging Power Line Spikes, Surges and Hash. 
ISOLATOR (ISO -1A) 3 filter isolated 3 -prong sockets; 
integral Surge /Spike Suppression; 1875 W Maximum load, 
1 KW load any socket $56.95 
ISOLATOR (ISO -2I 2 filter isolated 3 -prong socket banks; 
(6 sockets total); integral Spike /Surge Suppression; 
1875 W Max load, 1 KW either bank $56.95 
*SUPER ISOLATOR (ISO -3), similar to ISO -1A 

except double filtering & Suppression . . . . $85.95 
ISOLATOR (ISO -4), similar to ISO -1A except 

unit has 6 individually filtered sockets . . . . $96.95 
ISOLATOR (ISO -5), similar to ISO -2 except 

unit has 3 socket banks, 9 sockets total . . . $79.95 
CIRCUIT BREAKER, any model (add -CB) Add $ 7.00 
CKT BRKR /SWITCH /PILOT ( -CBS) . ... Add $14.00 

1110 
TOLL FREE ORDER DESK 1. 800. 225.4876 

(Except Ma, HI, Ak, Pr, Canada) 

Electronic Specialists, Inc. 
171 South Main Street, Natick. Mass. 01760 Dept.B 

TECHNICAL & NON -800 AREAS 1.617. 655.1532 

THE FIRST TRS-80® COMPATIBLE COMPUTER 
WITH HIGH DENSITY COLOR GRAPHICS ! 

LNW 80 
PC BOARD $ Q 99 C 

Ask about our ; Keyboard 

LNW 
cabinet 
Leeds: 
VIDEO 10040 

RESEARCH 

LNW RESEARCH introduces the LNW80, a high performance color computer, 
compatiole with the TPS -80TM Model I. The fully integrated LNW80 is 
a sophisticated and versatile microcomputerwith the following powerful 
features. 

COMPATBILRY 

Hardware and software compatible to the Radio Shack TRS -80TH Model I 

computer, provides the widest software base of any microcomputer. 
cassette interface; expansion bus 

DIBPLAY 

duality upper and lower case display. 

two modes of color graphics, high resolution graphics, 384 x 192 in 
eiynt colors - higher density than the Apple IIt Low density color 
graphics of 128 x 192 are also available in eicht colors. 

HiU,I resolution - black and white graphics - of 384 x 192 mixed with 
text and TRS -80TM standard graphics. 
Reverse vider,, vomposite video RF output, 

PERFORMANCE 

The LNW80 utilizes the fast Z -BOA microprocessor which executes at a 
speed of 4 MHZ - over twice the speed of the TRS -80TE1 Model I. 

LNW RESEARCH 3183 -E AIRWAY AVE COSTA MESA CA 92828 714- 552 -894a 
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EXTERNAL DATA SEPERATOR 

N ASSEMBLED 
AND FULLY TESTED 

$14.95 

ORDERING INFORMATION 

Add $3 brPw end kend n . 
CA nLidenlL edd 6%wML tex 

VISA 

SYSTEM 
EXPANSION 
Ar 

PC BOARD d $69 ,95 
iUSER MANUAL 

SERIAL R5232C'20mA I;O 
FLOPPY CONTROLLER 
32 BYTES MEMORY 
PARALLEL PRINTER PORT 
DUAL CASSETTE PORT 
REAL -TIME CLOCK 
SCREEN PRINTER BUS 
ONBOARD POWER SUPPLY 
SOFTWARE COMPATIBLE 
SOLDER MASK,SILK SCREEN 
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Computers Terminals Modems 
We are the stocking terminal distributor offering full service, 

on -site maintenance coverage. 

Perkin -Elmer Bantam 550B 

Microterm Act VA 779 Microterm Mime IIA 

IBM 3101 Model 10 1191 IBM 3101 Model 20 

DecVT100 1699 Televideo912C 
Televideo 920C 839 

Hardcopy Terminals 
DEC LA34AA 939 DEC LA34DA 

CRT's 
$749 Perkin -Elmer Super Owl 1250 $1799 

819 
1375 

799 

1149 

Teletype Model 43 KSR 1049 NEC Spinwriter 5520 3088 

with RS232C and connector cable Typewriter quality with Tractor, 
ribbon, thimble 

Printers 
Perkin-Elmer 650/655 CRT 999 NEC Spinwriter 5510 2754 

Screen Printer Typewriter quality with Tractor, 
100 CPS ribbon, thimble 

Microline80 594 

Centronics 737 828 Centronics 779 1068 

call for other Centronics models 

Modems 
Bell 212A - Penril 300/1200 799 Bell 103/113 - USR -330 339 

1200 and 300 Baud /Manual 300 Baud /Manual originate 
originate auto answer auto answer 

Auto dial option 799 Auto dial option 50 

( Both modems connect to phone I ines via RJ 11C standard extension phone jack.) 

Acoustic Coupler 
Phone Link - 300 Baud 179 

Originate and answer. Compact. 

Leasing rates on request. Write or call for product Information. 

10 day money back guarantee on all products. 

Computers 
USR -1600P 4099 

U.S. ROBOTICS INc. 
203 N. WABASH 
SUITE 1718 
CHICAGO, ILL 60601 
(Al2) 346 -5650 

THIS YEAR 
CPAIDS 

COMPLETE INTEGRATED 
ACCOUNTING SOFTWARE 

MASTER TAX - Professional tax preparation program. Prepares sched- 
ules A, B, C, D, E, F, G, R /RP, SE, TC, ES and forms 2106, 2119, 2210, 
3468, 3903, 2441, 4625, 4726, 4797, 4972, 5695 and 6251. Printing can be 
on readily available, pre- printed continuous forms, on overlays, or on corn - 
puter generated, IRS approved forms. Maintains client history files and is 
interactive with CPAids GENERAL LEDGER II (see below) ....$995/$30 
Annual Update Fee $350 

GENERAL LEDGER II- Designed for CPAs. 
Stores complete 12 month detailed history of 
transactions. Generates financial statements, 
depreciation, loan amortizations, journals, 
trial balances, statements of changes in finan- 
cial position, and compilation letters. Includes 
payroll system with automatic posting to gen- 
eral ledger. Prints payroll register, W2's and 
payroll checks $450/$30 

Runs with widely accepted CP /M operating 
system 

Distributed by 

Lifeboat Associates 
1651 Third Avenue, New York, N.Y. 10028 

(212) 860 -0300 i , Telex: 220501 
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Lifeboat Associates 

THE 
SOFTWARE 

SUPER- 
MARKET 
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Ask BYTE 
42.) The addressing for the 
other ports is already de- 
coded in the original circuit. 
As the switches are shown, 
the first port is 00. The 
other three will be 01, 02, 
and 03 respectively. 

Be careful to keep your 
wiring short and neat 
because this circuit is at- 
tached to the main computer 
bus. If the computer mal- 
functions, then you may 
need to add extra buffers to 
the data and I/O buses. 
...Steve 

Transmission - 
Transmission Logic? 

Dear Steve, 
I have been interested in 

monitoring my car's gas 
mileage for several years, 
but until recently I have 
been prevented from doing 
anything about it because 
there was no inexpensive 
way for me to measure the 
low fuel -flow rate in a car. 
Now a fuel -flow sensor is 
available from Zemco Inc, 
12907 Alcosta Blvd, San 
Ramon CA 94583, for $19. 
They sell The Compucruise 
and any replacement parts 
for the unit at reasonable 
prices. A speed sensor and 
magnet -replacement kit are 
also available for $4.50 and 
$15, respectively, but my 
odometer (I have a 1974 
Toyota Celica) sends a 
marker pulse to an 
emissions -control device, 
which I can use. 

I designed the circuit 
shown in figure 3 to display 
miles per gallon. The circuit 
is simple, and though it does 
not contain a microproces- 
sor, it could be connected to 
a computer for more sophis- 
ticated analysis. It comprises 
two signal conditioners to 
convert the outputs of the 
speedometer and the fuel - 
flow sensor to TTL levels, a 
divide -by -N counter to 
count fuel pulses, and a 
3 -digit latching counter and 
display to count odometer 
pulses. A pair of one -shots 
(monostable multivibrators) 
are used to latch and then 
clear the display. 

My odometer sends 376 
pulses per tenth of a mile. I 

do not know how the pulses 

are created inside the 
speedometer case, but, with 
an oscilloscope and a 
resistor -substitution box, I 

determined that the pulse 
train switches between 0 and 
5 V with a 50% duty cycle 
and has a 1 k -ohm im- 
pedance. 

In the fuel sensor, a 
rotating vane interrupts a 
light beam from a 12 V bulb 
to a phototransistor 3730 
times per gallon. 

Dividing 3730 by 376 
gives 9.92 (ie: roughly 10), 
so if I count 10 pulses from 
the flow sensor with the 
divide -by -N counter and 
then display the count from 
the odometer, it will read 
tenths of a mile per gallon. 
This reading is converted to 
mpg (miles per gallon) by 
shifting the decimal point 
left one place. Two 7490 
decade counters, two 7442 
BCD -to- decimal decoders, 
and a NOR gate make up 
the divide -by -N counter 
where N can be any number 
from 0 to 99 by moving the 
inputs to the NOR gate to 
the appropriate pins on the 
7442s. As an extra, I tied the 
decimal point to the least - 
significant bit of the flow 
counter so that the decimal 
point blinks as the fuel 
flows. On the highway, the 
decimal point blinks about 
once per second and the 
mpg reading is updated 
about every five seconds. 
The readout can be con- 
verted to display miles per 
hour by switching the input 
to the first one -shot from 
the divide -by -N counter to a 
555 timer with a 9.6- second 
period. 

My question concerns the 
interfaces from the sensors 
to the TTL. The two inter- 
face circuits I show on the 
schematic were designed by 
trial and error because tran- 
sistors are a mystery to me 
(I used the 2N2222 because 
it is ubiquitous). The buffer 
from the odometer seems to 
work well enough, but I oc- 
casionally get erratic 
readings from the flow sen- 
sor, which is mounted to the 
car body near the distributor 
and ignition coil. Should I 

be using shielded cable or 
provide filtering before 
feeding the signal to the 
Schmitt trigger? If you can 
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TWICE THE BYTE! 

"DtSkette 

8" DISK CONTROLLER 
NOW-DOUBLE SIDED OPTION! 

DOUBLES APPLE ]I STORAGE 
APPLE DOS COMPATIBLE 
SHUGART 800 OR 850 COMPATIBLE 
IBM 3740 DATA ENTRY CAPABILITY 
CP /M, UCSD PASCAL CAPABILITY 
Available at your local APPLE Dealer: $400. 

\ 
SORRENTO VALLEY ASSOCIATES 

>,SVA> 
1 1722 SORRENTO VALLEY RD. 

SAN DIEGO, CA 92121 

STRETCH THE POWER 
Of Your HP -85 or Commodore Pet /CBM With TNW's IEEE -488 Bus 
System Building Blocks... 

TNW-2000 

TNW's RS -232 SERIAL INTERFACES 
Connect your PET /CBM to any RS -232 Serial Printer, Plotter, CRT 
Terminal, Modem, or other device: 

TNW-1000 
TNW-2000 
TNW-232D 

ONE CHANNEL 
OUTPUT ONLY 

ONE CHANNEL 
INPUT AND OUTPUT 

TWO CHANNELS. INPUT & OUTPUT 
12 RS -232 CONTROL SIGNALS 

$129 
$229 
$369 

TURN YOUR PET INTO A TERMINAL 
Access Timesharing Systems and Bulletin Boards with TNW's Pterm 
Software and full service telephone modem: 

AUTO TNW-103 USEWITJHDAA 
ANSWER/AUTO DIAL $389 

Pterm also works with acoustical couplers and other modems interfaced 
.to the PET with the TNW -2000 or TNW -232D. Electronic mail and TWX 
Terminal programs also available. All units are addressable IEEE -488 
devices, complete with power supply cabinet, full documentation and one 
year warranty. 

TNW CORPORATION 
3351 Hancock St. San Diego, CA., 92110 (714)225 -1041 
TWX910- 335 -1194 
Visa /Mastercharge Welcome Dealer inquiries invited 
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Ask BYTE 
offer any improvements to 
either interface I would ap- 
preciate it. 
Roger H James 

If I were you, I would use 
shielded cable between the 
sensors and the logic board. 
The pulse output, as you 
said, is a result of the 
gasoline flow causing the 
wheel to spin and interrupt 
a light beam. Figure 4 is a 

circuit which more readily 
conditions phototransistor 
pulse outputs. It might help. 
Also, I have provided a 
magnetic- transducer condi- 
tioner (see figure 5), if you 
eventually care to use a 
magnetic pickup to acquire 
speed data.... Steve 

Power Connections for Figure 3 

Number Type Vcc GND 
c1 14553 16 
C2 7447 16 
C3 7490 5 
C4 7490 5 
C5 7442 16 
C6 7442 16 
C7 74123 16 
C8 7402 14 
C9 7414 14 

Figure 4 
+5v 

Figure 5 

MAGNETIC 
PICKUP 

u 

ISOLATOR /PULSE CONDITIONER 

+5v 

MAGNETIC PICKUP CONDITIONER 

TTL 
OUTPUT 

TTL OUTPUT 
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1 

IEEE -488 To TRS -80* INTERFACE 

í is sr 00¢itc L,atittalES r 

-oar, .11- los 

Everything needed to add powerful GPIB -488 

controller capability to TRS -80, 

Model 1, Level 2 or DOS 

Mod. 488-80B $225.00 + shopping. insurance & I; 

SPECIFY DISK OR TAPE 

For Model 3 Operation, Contact Factory 

SCIENTIFIC ENGINEERING LABORATORIES 

11 NEIL DRIVE OLD BETHPAGE. NEW YORK 11804 

TELEPHONE (516) 694 -3205 

'Trade Mark of Tandy Corp There is no affiliation between Scientific Engineering 
Laboratories and Tandy Corporation or Radio Shack. 

Circle 208 on inquiry card. 

Permanent protection for small computers, communi- 
cations, medical and other sensitive electronic equip- 
ment. Surge Sentry works in parallel with the power 
line to shunt destructive power surges in picoseconds! 
Triggers at 10% above the nominal peak voltage. 

At $89.50, it's less than the cost of a service call. 
Easy to install for immediate protection. Several 
models to choose from to fit your specific application. 

For details and a free brochure, call or write: 

/1IENT 
RISES, INC. 

643 South 6th Street, San Jose, CA 95112 
(408) 288-5565 

Dealer inquiries invited. 

ZENITHBUSrINOER 

HE 

SOFTWARE 

S & M Systems, Inc., the "All -In -One" Software Company 
is offering a full line of Business Packages for the 

"All -In -One" Z -89 Microcomputer 
Inseq-8OITMI Business Software Systems 

Industry Standard Osborne Based: Accounts Payable /Receivable, 
General Ledger, Payroll 

S & M Software: Retail Inventory Control, Invoicing, 
Manufacturers Inventory Control, Customer Mail List 

PLUS MANY MORE!! 
All Systems have been Field Tested and are ready for shipment! 

CALL ABOUT OUR NATIONAL DEALER PROGRAM AND JOIN THE BEST 
IN SELLING THE FINEST SOFTWARE ON THE Z -80 MARKET! 

SYSTEMS ALSO OPERATE ON TRS -80 MOD I, MOD II, MOD III 
AND ALTOS MICROCOMPUTERS 

For Further Information, Contact: S & M Systems, Inc. 
P. O. Box 1225 
Haverhill, Massachusetts 01830 

Or Dial Direct: 1 -617 -373 -1599 
1 -617 -481 -5231 
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BYTE's Bits 
Clarifications 
to TRS -80 
ROM Article 

After reading Terry Li's 
article in the October 1980 
BYTE ( "Radio Shack's 
Modifications to the 
TRS -80," page 182), I feel I 

must make a few comments. 
Adding lowercase to the 

TRS -80 Model I is not done 
by adding or changing a 
ROM (read -only memory). 
In an unmodified TRS -80, 
seven programmable mem- 
ory integrated circuits are 
used for the video display. 
When the lowercase modifi- 
cation is performed, an 
eighth programmable mem- 
ory device is added for bit 
6, which indicates upper- or 
lowercase characters. 

In some cases, a new 
character generator ROM is 
added because earlier model 
TRS -80s had character 
generators that did not give 
good lowercase characters. 

To use lowercase, the 
Level II BASIC ROMs must 
be upgraded. The INKEY$ 
problem seems to indicate 
that this is done when the 
lowercase modification is 
installed. 

LPRINTing a character 
after PEEKing it from video 
memory is possible. A 

simple BASIC statement can 
check to see if the character 
is in the valid range for the 
printer. If it is not, another 
statement can change the 
ASCII (American Standard 
Code for Information Inter- 
change) value to a valid 
one. 

The new Level II BASIC 
ROMs do not have a smaller 
capacity (less bytes of mem- 
ory). Some changes have 
been made that consumed 
some of the memory space 
originally used by the 
messages "RADIO SHACK 
LEVEL II BASIC" and 
"MEMORY SIZE ". The en- 
try points for all I/O (in- 
put /output) routines are un- 
changed, so most of the pre- 
sent TRS -80 software will 
work. Also, no routines 
have been eliminated. 

With the old Level II 
BASIC ROMs, the shif t- 
down-arrow gives control 
characters when other keys 
are pressed with it simulta- 
neously. However, the value 
26 is generated first. When 
the shift- down -arrow key is 
not released, then pressing 
other keys generates the 
control values (eg: 01 for 
"A "). Most software that 
uses the control value 
feature of the TRS -80 
neglects the value 26. Any 

of this software, however, 
should work with the new 
Level II BASIC ROMs. 

In regard to using the 
Electric Pencil with the 
TRS -80, a number of pub- 
lications have presented in- 
formation on how to use the 
Electric Pencil with the 
Radio Shack lowercase mod- 
ification. Some commercial 
software is also available for 
modifying the Electric 
Pencil. 
Thomas de Man 
Voszegge 7 

2318 ZJ Leiden 
Holland 

Sources at Radio Shack 
told me that all points made 
in this letter are essentially 
correct. However, Radio 
Shack would like a few 
points clarified: When the 
lowercase modification is 
performed by Radio Shack, 
the character generator 
ROM is often replaced 
because early Model I 
TRS -80s had character 
generators that had lower- 
case characters without 
descenders that fell below 
the line (eg: "y," "g 

" and 
"p "). The new ROM gives 
these letters true descenders, 
thus making these letters 
much easier to read. 

The new Level II BASIC 

ROMs use the same amount 
of memory as did their pre- 
decessors. Radio Shack has 
modified some code to cor- 
rect keyboard bounce and 
cassette loading problems, 
and some new code has 
been added. Radio Shack 
stresses that all the original 
routines are still contained 
in the ROMs and the entry 
points for all published 
routines remain 
unchanged....SM 

New Restrictions 

The USCF (United States 
Chess Federation) has an- 
nounced new restrictions on 
the participation of chess - 
playing computer systems in 
USCF -rated human chess 
tournaments. Only program- 
mers and developers of 
systems can enter machines 
in competition, and 
organizers and directors of 
tournaments may prevent 
computers from partici- 
pating in certain events. 

For more details, write to: 

United States 
Chess Federation 

186 Rt 9W 
New Windsor NY 12550 

$GOLD DISK$ CP /M® Compatible Z -80 Software 
AVAILABLE FOR ALL 8 -5" SS -So IBM FORMAT SYSTEMS INCLUDING TRS -80 ", NORTHSTAR, SD SYSTEMS. 

ALSO AVAILABLE ON 5" DOUBLE DENSITY SUPERBRAIN"- 

GREAT LOOKING LETTERS & REPORTS! UN -CAN YOUR CANNED SOFTWARE! 
REPORT WRITER Z -80 DISASSEMBLER 

TAKE THE AGONY OUT OF TERM PAPER WRITING FEEL COUPED UP WITH YOUR CANNED SOFTWARE? 
AUTO FOOTNOTING, TABLE SPACING, HEADINGS OUR Z -80 DISASSEMBLER RECREATES ASSEMBLY 
NO RETYPING TO INCLUDE CHANGES, CORRECTIONS LANGUAGE SOURCE FILES FROM ABSOLUTE CODE 

ALWAYS PROFESSIONAL LOOKING LETTERS. FORMS ENABLING USERS TO EASILY TAILOR PROGRAMS TO 
SIMPLE MULTI- LETTER PRINTING $4 A (J 00 
LEFT AND RIGHT JUSTIFICATION 

MEET THEIR SPECIFIC NEEDS. THE 00 
PRECONDITIONER ALLOWS THE 

SIMPLE TO LEARN, EASY TO USE PPD DISASSEM BLER TO DECODE ASCII. PPD 

CREDIT CARDS: FREE 24 HR ORDER BOWER -STEWART & ASSOCIATES STATE SYSTEM & CONTROLLER. 
PHONE, WE'LL CREDIT INVOICE, ONE P.O. BOX 1389 - ALLOW TIME FOR SURFACE MAIL. 
DAY SERVICE. CHECKS, M,O.'S: TEN WU. HAWTHORNE, CA. 90250 WORKDAY HOLD. CA. RES: ADD TAX. 

master charge TRADEMARKS - DIGITAL RESEARCH, 
RADIO "RADIO SHACK, "INTERTEC. 

(213) 676 -5055 
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The Key Sequential Access Method (ISAM) for the professional 
In many successful applications since 1977. 

Used by equipment manufacturers like Cromemco & Philips 
Runs on floppy or hard disk systems under CP /M. CDOS. 
IMDOS. with a special version for UCSD Pascal. 
Easy interfaces to CBASIC 2. Microsoft Basic, Fortran. 
Pascal, and assembly language. 

Features: 
e Any number of keys 

e Fixed. variable. and data sensitive records 
e B -tree file structure with no overflow areas 

insures fast access 
e Access by full or partial keys, sequential movement 

in both directions. and access by record number 
e Automatic disk space reclamation 
e Self- reorganizing files 
e Files may span up to 4 disks 
O Powerful utility package included 
o Written in machine language for speed & efficiency 
o Requires only 5k of memory 

Single site object licence $ 395 
Demo package on 8` SSSD CP M format s 50 
California residents add 6 ".. sales tax 
OEM n Dealer inquiries invited 

EMS '" 
computer applications J 

Circle 212 on inquiry card. 

HP-41C 
Card Reader (41C) 
Printer (4IC) 
THE WAND (41C) 
HP -67 
HP.97 
HP.34C 
HP -38C 
HP -33C 
HP -38E 
HP -37E 
HP -33E 
HP -32E 
HP-31E 
2621A Terminal 

- HEWLETT -PACKARD'S 
Calculators at 

Discount Prices 

HP-85 
Personal Computer 
Reg. '3250 Sale S2895 

-ADD SHIPPING CHARGES - 
Illinois Residents odd 5.25% Soles Tax 
VISA- MASTER CHARGE -CASHIER CHECK 
Personal Check OK Allow 10 days 
for bank clearance. 

115 1891 N. Farnsworth Ave. 
(Immediately S. of EW Tollwoy) 

Aurora, IL (312) 851-3888 
WEEKDAYS 10.8. SAT. 10-S 

HEWLETT 
PACKARD 

LIST PRICE FARNSWORTH PRICE 

'295 '259.00 
`215 '193.00 
'385 '346.00 
'125 '125.00 
'375 '318.75 
'750 '637.50 
'150 '135.00 
'150 '135.00 
'110 '99.00 
'120 '102.00 
'75 '63.75 
'90 '76.50 
'70 '59.50 
'50 '42.50 

'1495 '1395.00 

*Tr 
= -' r rD 

FARNSWORTH 
COMPUTER CENTER 

To Place An Order 
From Outside Texas 

1 -800- 231 -3680 

MARYMAC INDUSTRIES, INC. 

ftadie !hack Questions & Answers 
& Orders 

Texas 1- 713 -392 -0747 

Store #G -189 
BRAND NEW IN CARTONS DELIVERED. Marymac Industries owns & operates Radio Shack® dealership in Katy, Texas. Warran- 
ties will be honored by all company owned Radio Shack® stores, & participating franchisees and dealer authorized sales centers. Save 
State Sales Tax. Texas Residents Add Only 5% Sales Tax. Open Mon. -Sat. 10 -7. We pay freight and insurance. No extra charge for 
Master Charge & Visa. Call us for reference in or near your city. Ref: Farmers State Bank, Brookshire, Texas. Write or visit us at, 
21969 Katy Fwy, Katy (Houston), Texas 77450. 

WE OFFER ON 
REQUEST 

Federal Express Tf.t..K4a 

WE ALWAYS 
OFFER 

NO extra charge for Master Charge 

or Visa 

Houston Intercontinental Airport - . ' ® We always pay the freight and 
Delivery 

U.P.S. BLUE 

In stock TRS -80 Modal 
II and 111 

E © Toll free order number 
No Tax on Out of Texas Shipments! 

insurance 

References from people who have E] 
bought computers from us probably 
in your city 

ED McMANUS 

Save 
10% 15% 

OR MORE 

Model Ill In Stock 

© Our capability to go to the giant Tandy 

Computer warehouse 5 hours away, 
in Ft. Worth, Texas, to keep you in 

stock. 

JOE McMANUS 
v1Ss1 
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The Phone Link Acoustic Modem 
Sleek .... Quiet ....Reliable 

Originate and Answer Modes 
0 -300 Baud RS232C 

Self Test 1 year warranty 
5 Diagnostic Leds 

Dealer Inquiries Invited 

U.S. ROBOTICS INC. 

203 N. WABASH 
SUITE 1718 
CHICAGO, ILL 80601 
(312) 346 -5650 

ENHANCED 

FIG* 

FORTH 
for CP /Mt 

Conquer the wait while the editor or compiler loads. Conquer excessive 
disk I /O. Conquer boredom during yet another compilation or assembly 
just to squash a tiny bug. Conquer memory squeeze on application 
programs. 

Timin Engineering now offers CP /M users a complete, integrated, 
memory resident full FORTH system. Powerful editor. Incremental 
FORTH compiler. Z80/8080 assembler. Virtual memory. Fast .17 
second /K -byte disk I /O. Top level command processor. All using your 
standard CP /M BIOS. 

Ready to run for only $95. User Manual alone, $20, credits toward 
software purchase. 

Place your order today -Then go FORTH and conquer! 

MITCHELL E. TIMIN ENGINEERING COMPANY 

9575 GENESEE AVENUE SUITE E! 
SAN DIEGO CALIFORNIA 9212 I 

TELEPHONE (714) 455-9008 [40/ 
,m8le..n....ar ulwalwk,UUrMmud anal ,BmpmNeneqt <I Unmlwiuni.an8'.vIXl.d..mm niJ InM,A.I 

foul,. add certified ahp( txmmryunder <alno.nuu,nLTi.dea..annnwu, 
9ORUnnwiaouwp .DIpWI4r.NnA(wp 
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Software Received 
Data Master. Accessory 

package to Information 
Master (see separate listing) 
for the Apple II. Floppy 
disk, $100. High Tech- 
nology, POB 14665, Okla- 
homa City OK 73113. 

The Pascal Data Base. 
Data base for the Apple II. 
Floppy disk, $400. Arizona 
Computer Systems Inc, POB 
125, Jerome AZ 86331. 

Information Master. Data 
base for the Apple II. Flop- 
py disk, $150. High Tech- 
nology, POB 14665, Okla- 
homa City OK 73113. 

(T.(L.C)) -LISP. Version of 
LISP programming language 
for CP /M computers. Cas- 
sette, $150. The LISP Com- 
pany, POB 487, Redwood 
Estates CA 95044. 

Linear Circuit Analysis 
Program. Electronics 
analysis program for the 
PET /CBM. Cassette, price 
not available. Commodore 
Business Machines (UK) 
Limited, 818 Leigh Rd 
Trading Estate, Slough 
Berks, England. 

Single Disk Sort Version 
2.0. Disk -sort utility for the 
Apple II. Floppy disk, 
$49.95. Datacope, 5706A W 
12th St, PO Drawer AA, 
Hillcrest Sta, Little Rock AR 
72205. 

Text File Copy. Word - 
processing utility for the 
Apple II. Floppy disk, 
$49.95. Datacope, 5706A W 
12th St, PO Drawer AA 
Hillcrest Sta, Little Rock AR 
72205. 

The Datacope Scribe. 
Word processor for the 
Apple II. Floppy disk, 
$79.95. Datacope, 5706A W 
12th St, PO Drawer AA, 
Hillcrest Sta, Little Rock AR 
72205. 

Microcomputer -Aided 
Design of Active Filters. 
Electronics analysis program 
for the Apple II. Cassette, 
$16.95. Hayden Book Com- 
pany Inc, 50 Essex St, 
Rochelle Park NJ 07662. 

Super Nova. Graphics 
game for the TRS -80. Cas- 
sette, $14.95. Big Five Soft- 
ware Company, POB 
9078 -185, Van Nuys CA 
91409. 

Up Periscope. War game 
for the TRS -80. Cassette, 
$14.95. Ramware, 6 South 

St, Milford NH 03055. 
Warpath. War game for 

the TRS -80. Cassette, 
$14.95. Ramware, 6 South 
St, Milford NH 03055. 

Disk -O -Tape. Utility pro- 
gram for the Apple II. 
Cassette, $12. Dann 
McCreary, POB 16435, San 
Diego CA 92116. 

Asteroids in Space. 
Graphics game for the Apple 
II. Floppy disk, $19.95. 
Quality Software, 66ó0 
Reseda Blvd, Suite 105, 
Reseda CA 91335. 

Monty Plays Monopoly. 
Computer- opponent pro- 
gram for the Apple II. Flop- 
py disk, $34.95. Personal 
Software Inc, 1330 Bordeaux 
Dr, Sunnyvale CA 94086. 

The Voice. Utility pro- 
gram for the Apple II. Flop- 
py disk, $39.95. Muse Soft- 
ware, 330 N Charles St, 
Baltimore MD 21201. 

Interactive Fiction: Six 
Micro Stories. Role- playing 
game for the TRS -80. Flop- 
py disk, $14.95. Adventure 
International, POB 3435, 
Longwood FL 32750. 

Pascal /Z Version 3.0. 
Version of Pascal program- 
ming language. Eight -inch 
floppy disk, $395. Ithaca 
Intersystems Inc, 1650 Han - 
shaw Rd, POB 91, Ithaca 
NY 14850. 

Adaptable UCSD Pascal 
System for CP /M. Version 
of UCSD Pascal program- 
ming language for CP /M 
systems. Eight -inch floppy 
disk, $350. Softech Micro- 
systems, 9494 Black Moun- 
tain Rd, San Diego CA 
92126. 

Asteroid. Graphics game 
for the Apple II. Floppy 
disk, $19.95. Adventure In- 
ternational, POB 3435, 
Longwood FL 32750, (305) 
682 -6917. 

EMU 02. 6502 machine - 
language emulator for the 
TRS -80. Cassette, $24.95. 
Allen Gelder and Company, 
POB 11721, Main PO, San 
Francisco CA 94101. 

Super Step. Single -step 
routine for Z80 machine 
language on the TRS -80. 
Cassette, price not available. 
Allen Gelder and Company, 
POB 11721, Main PO, San 
Francisco CA 94101. 

Super Tlegs. Machine 
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Save on Calculators 
Olympic Sales is an HP franchised dealer. Call la for the best deal. 

HP 41C Scientific 
Card Reader for SIC 
Printer for HP -41C 

Optical' NAND for 4IC 
Memory Module far 4IC 
HP-34C Scientific 
HP 38C Business 
14P-33C Sclonld¢ 
HP -31E Bus Prog 
HP-32E Adv Scientific 
HP-67 Scientific prog 
HP-97 Solent wog printing 

21995 
169 95 
289 95 
99 95 
39 50 

119 95 
11995 
89 95 
61 95 
58 95 

289 95 
577 95 

C- stands for continuous memory 
We carry an enormous stock of HP 
goods and HP accessories at all 
tunes 

Immediate delivery on all HP products in mast of the cases 
She year guarantee by HP an a I calcs. 90 days on computers All units complete 

(4P] 
HEWLETT 
PACKARD 

HP85 COMPUTER 

We have the lowest prices on 
HP in America and else- 
where Do not waste money 
-buy from us and save 
HP-85- Graphic Plotters -- 

Letter quality printers -16K 
Memory modules- Sohware, 
etc. !coming soon: 8 models 
of Disk Drives for HP -851 
HP -85 ROM. 

TEXAS INSTRUMENTS u 
1155 
T1-50 
11.30 

T1-35 

11.59 

T58C 
T157 
Printer 
lot 59/58C 

35 95 
17 95 
2295 

19995 
8995 
49 95 

149 95 

T658ß9 Lrbranes 3295 
T1.5040 printer 7995 
TI -5015 punter 62 95 
TI.5100 3995 
TI.5213 comical pier Call us 
TI.5215 comical prntr Call us 
145217 comical prntr Call us 
TI -5219 comical prntr Call us 

Speak and Spell 58.95 

Spaak and Read 74.95 
Speak and Math 67 95 
Language Tarot 12995 
Language Teacher 79.95 

Bus. Analyst II 43 95 
Business Card 39.95 
Investment Analyst 48 95 
New TI 1040A 16.95 

M Mr Oa 

MI On 
Mr MI AS IM 
ae re. ere in 

Computers at unbeatable prices ,nn 

TEXAS INSTRUMENTS Computer `i 
9914 Computer console only 46995 
12" Color Monitor 38995 

APPLE II Computer 10.m1O.m Apple II 
Peripherals, accessories. software personal computer 
for immediate delivery and the 
lowest prices. Call as We carry a 

huge inventory of Apple Products 
16K-326.486 Disk Drives. Monitors. 
Graphic Tablets, Pascal. Fortran. 
D05 33 Sdentype printers and on 
and on 

We are now taking orders for Apple Ill Systems First come, 
first served Call us about Apple Ill. 

Sharp S L.M. Royal Victor Canon Casio Pearlcorder Sony RCA and more. 

ATARI 800 1615 Computer 759 95 

Mattel Intelllvsn TV game 2609 229 95 

Manet Race Hrse Anlysr Comput 114 95 

Sony WalkmnfSndboul Stern elver 16995 
Sony TCS 300 Walkmn rocordsrplays 189 95 

Craig transltor doubt capac MIOOSE 119 95 

BSR X 10 Timer 59.95- ContrIlr comnd 33 95 

Paces are I a o LA 000 5,95 roe shipp rg haerdnem talcs in USA CA rei,denis add 6': sales Ia 
We veil bear am advemsedu ii' r the competition nas the goods on trana Goods Subrect t0 Asadan.. r. 

Request our 130 page catalog in wrii ne Call Monday tort Saturday. /AM to 6PM 

V/SA' oimme CA roll Irco 800-421 -8045 
hi CA Can (Moor s 

OLYMPIC sacs COMPAn9. inc. 
216 South Oxford Avenue PO. Box 74545 Los Angeles, CA 96004 

(213) 381-3911 or 12131381 -1202 Telex 67.3477 
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FREE Catalog 
New 4 -way relief from problems with 
Computer /WP supplies and accessories. 

1. One -stop shopping. 
I nmac (formerly known as 

Minicomputer Accessories 
Corporation) has a catalog 
of over 1000 products. Every- 
thing from racks and line - 
printer paper to connectors 
and cables. Each designed 
to help keep your minicom- 
puter or word processing 
system up and running. 
2. Hassle -free ordering. 

Inmac lets you order by 
mail or phone. So keep this free 
catalog close. It makes those once -tough tasks like 
ordering your magnetic media easy, fast and foolproof. 
3. Fast shipment of Just the quantity you need. 

Inmac ships your order within 24 hours from centers in 
California, New Jersey and Texas. In a bind? Call us for the 
many special services that can get your products to your 
installation even faster, with no minimum -order requirement. 
4. Field- proven quality means precision performance. 

Inmac guarantees every product in these 70 pages for 
at least 45 days. And even some for up to ten years. e Send for your FREE 

Inmac catalog or call . . -r7,.. ..,a..rr.7:7: (408) 727 -1970 today! 
2465 Augustine Drive, P.O. Box 4780, Santa Clara, CA 95051 

ID 1979 International Minicomputer Accessories Corporation 

From Ballet on Broadway 
to Billiards in Dallas ... 

... people are finding unique ways to use the Powerful SciTronics REMOTE CONTROLLER 

Whether it's the intricate lighting for a Broadway Ballet or the sim- 
ple remote lighting of pool tables in a Dallas billiards hall, people 
are finding out SciTronics Remote Controller can meet their needs. 

S -100 CONTROLLER BOARD $159. 
S -100 REAL TIME CLOCK BOARD $159. 
ENCASED CONTROLLER $184. 

(TRS -80, Apple II etc.) 

ENCASED CONTROLLER & REAL 

TIME CLOCK (TRS -80, Apple Il etc) $269. 
APPLE Il CLOCK BOARD $129. 

Send check SciTronics Inc. 
or money 523 S. Clewell St., P.O. Box 5344 
order to- Bethlehem, PA 18015 

(215) 868 -7220 

Please list system with which you plan to use 
peripheral. Master Charge and Visa accepted. 
PA residents add sales tax. COD's accepted. 

Here's Why: 

Controls 256 BSR remote switches -not just 16 

la Hardware driven -requires minimum software 
la No ultrasonic link- prevents erratic operation 

El No BSR command module necessary 

Real Time Clock gives Remote Controller an added dimension! 
Real Time Clocks are now available to make your remote controller even more 
powerful. The RTC feature allows for energy consumption scheduling, event 
scheduling and much more. Your imagination is your only limitation when it comes 
to the ways which this RC /RTC combination can be used. 

Real Time Clocks feature: 

B Lithium battery back -up 

B Crystal controlled accuracy (.002%) 
© Clock generates interrupts (seconds, minutes, hours) for foreground /background operation 
© Complete software in BASIC to Set and Read clock 

Circle 218 on inquiry card. BYTE January 1981 295 



Software Received 
utility to relocate Radio 
Shack T -BUG software. Cas- 
sette, $9.95. Allen Gelder 
and Company, POB 11721, 
Main PO, San Francisco CA 
94101. 

Enhanced Paper Tiger 
Graphics Software. High - 
resolution image printer for 
the Apple II. Floppy disk, 
$44.95. Computer Station, 
12 Crossroads Ctr, Granite 
City IL 62040. 

Visilist. Utility program 
for VisiCalc and the Apple 
II. Floppy disk, $19.95. 
Computer Station, 12 Cross- 

roads Ctr, Granite City IL 
62040. 

Mailing List. Mailing list 
software for Heathkit/ 
Zenith computers. Floppy 
disk, $49.95. Hayden Book 
Company, 50 Essex St, 
Rochelle Park NJ 07662. 

Programming in Apple In- 
teger BASIC. Tutorial soft- 
ware. Floppy disk, $39.95. 
Hayden Book Company, 50 
Essex St, Rochelle Park NJ 
07662. 

Conflict. War game for 
the Apple II. Cassette, price 
not available. Keating Corn- 

puter Services Pty Ltd, POB 
448, Double Bay, Australia 
2028. 

Indexed Sequential Access 
Method. ISAM disk sof t- 
ware for the PET /CBM 
computers. Floppy disk, 
$99.95. Creative Software, 
POB 40, Mountain View CA 
94040. 

Mychess. Chess program 
with graphics for the 
TRS -80. Floppy disk, $50. 
Computer Services, 2431 
Lyvona, Anchorage AK 
99502. 

Helicopter Battle. 

YOU THINK YOU'VE SEEN WORD 
PROCESSING SOFTWARE? 

T The MAGIC WAND Word Processing 
System offers you the best features of any system 
in the micro market 

FEATURES INCLUDE: 

Full- screen text editor 
Simple, control key operation 

Edit programs as well as text 
Assemble, compile or run programs 
without modification 

Files larger than memory 
Files up to 256K 

Library files 
Merge part or all of one file with 
another 

Spool printing 
Print a file while editing another 

Easy page formatting 
Simple commands set margins, page 
length, etc. 

Override commands at run -time 
Give any command from the key- 
board as well as in file 

Variable pitch control 
Change pitch in mid -line, even 
mid -word 

Up to 128 user -defined variables 
String, numeric or dollar format 

Form letter generation from external 
data files 

Compatible with both sequential and 
fixed -record files 

Conditional commands 
Any command may be conditional 

Print to disk and /or printer 
Save all or part of output on disk 

Switch from specialty printer to CP /M 
list device 

Print the same file on either specialty 
or standard printer 

Version 1.1 is now available 

EASE OF OPERATION 

With all its power, the MAGIC WAND is 

remarkably easy to use. This is no acci- 
dent. The command structure is designed 
to be flexible and logical so that you can 
perform basic functions with a minimum of 
commands. 

We have included in the manual a step - 
by -step instructional program, for the per- 
son who has never used a word- proces- 
sor before. The trainee uses sample files 
from the system disk and compares his 
work to simulated screens and printouts. 

In addition to the lessons, the manual 
has a complete documentation of the 
command structure, special notes for pro- 
grammers, an introduction to CP /M for 
non -programmers and a glossary. The 
manual is typeset, rather than typewritten, 
for greater legibility. 

We have written the manual in non- 
technical English, because we want you 
to read it. We don't overload you with a 

bunch of jargon that could confuse even a 
PhD in Computer Sciences. 

We send out newsletters so that users 
of the MAGIC WAND can learn special 
applications of the print commands. For 
example, we might show you how to cre- 
ate a mailing list or set up an index for 
a file. 

In short, we've done everything we can 
to make things easy for you. Because the 
best software in the world is just a bunch 
of code if you can't use it. 

For more information , call or write: 

moil business applications, Inc. 
3220 Louisiana Suite 205 Houston, Texas 77006 713 -528 -5158 
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Graphics game for the Atari 
400 or 800. Cassette, $9.95. 
Custom Electronics Inc, 238 
Exchange St, Chicopee MA 
01013. 

Tractor Beam. Graphics 
game for the Atari 400 or 
800. Cassette, $9.95. 
Custom Electronics Inc, 238 
Exchange St, Chicopee MA 
01013. 

Disk Cataloger. Disk - 
utility program for the 
TRS -80. Cassette, $16.95. 
Hayden Book Company, 50 
Essex St, Rochelle Park NJ 
07662. 

Energy Miser. Energy -use 
estimation utility. Cassette, 
$19.95. Hayden Book Com- 
pany, 50 Essex St, Rochelle 
Park NJ 07662. 

Chem Lab Simulations 1 

and 2. Tutorial simulation 
programs for the Apple II. 
Floppy disk, $99.95 each. 
High Technology, POB 
14665, Oklahoma City OK 
73113. 

Infinite BASIC. BASIC - 
language utility for the 
TRS -80. Floppy disk, 
$49.95. Racet Computes, 
702 Palmdale, Orange CA 
92665. 

Infinite Business. Exten- 
sion to Infinite BASIC (see 
separate listing). Floppy 
disk, $29.95. Racet Com- 
putes, 702 Palmdale, Orange 
CA 92665. 

BYTE's Bugs 

Listing Credits 

The program for "Lost 
Dutchman's Gold," by Bob 
Liddil (December 1980 
BYTE, page 268) was 
translated from the Radio 
Shack TRS -80 to the Apple 
II by Jamie Tietjen. 

Moore's Number 
The October 1980 BYTE 

contained an error on page 
347 in the "What's New" 
section. The phone number 
for Moore Business Forms 
Inc should read (800) 
323 -8325. We are sorry for 
the inconvenience this has 
caused. 
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TERMINALS FROM TRANSNET 
PURCHASE PLAN 12 -24 MONTH FULL OWNERSHIP PLAN 36 MONTH LEASE PLAN 

DESCRIPTION 
PURCHASE 

PRICE 12 MSS 
PER MONTH 

24 MSS 76 MSS 

LA36 DECwriter II 51.695 5162 S 90 S 61 
LA34 DECwriter IV 1,095 105 58 40 

DEC 
LA34 DECwriter IV Forms Ctrl. 
LA120 DECwriter III KSR 

1,295 
2,495 

124 
239 

68 
140 

46 
90 

LA120 DECwriter III RO 2,295 220 122 83 
VT100 CRT DECscope 1.895 182 102 69 
VT132 CRT DECscope 2,295 220 122 83 

11745 Portable Terminal 1.595 153 85 58 
TI765 Bubble Memory Terminal . 2,595 249 138 93 

TEXAS 11783 Portable KSR, 120 CPS 1,745 167 93 63 

INSTRUMENTS T1785 Portable KSR, 120 CPS 2,395 230 128 86 
TI787 Portable KSR, 120 CPS 2,845 273 152 102 
T1810 RO Printer 1.895 182 102 69 
T1820 KSR Printer 2,195 211 117 80 

730 Desk Tap Printer 715 69 39 26 

CENTRONICS 737 W P Desk Top Printer 
704 RS232 -C Printer 

895 
1,795 

86 
172 

48 
96 

32 
65 

6081 High Speed Band Printer 5.495 527 293 198 

DT80 1 CRT Terminal 1395 172 96 65 

DATAMEDIA OT8011L 15" Screen CRT 
DT80i5 APL CRT 

2.295 
2.095 

220 
200 

122 
112 

83 
75 

0780 5L APL 15- CRT 2.595 249 138 94 

ADM3A CRT Terminal 875 84 47 32 
LEAR SIEGLER ADM31CRT Terminal 1,450 139 78 53 

ADM42 CRT Terminal 2,195 211 117 79 

1420 CRT Terminal 945 91 51 34 
HAZELTINE 1500 CRT Terminal 1,095 105 58 40 

1552 CRT Terminal 1,295 125 70 48 

QUME Letter Quality KSR. 55 CPS 
Letter Duality R0, 55 CPS 

3,395 
2.895 

326 
278 

181 
154 

123 
104 

2621A CRT Terminal 
2621P CRT Terminal 

1,495 
2,650 

144 
255 

80 
142 

54 
96 

HEWLETT PACKARD 

FULL OWNERSHIP AFTER 12 OR 24 MONTHS 10% PURCHASE OPTION AFTER 36 MONTHS 

ACCESSORIES AND PERIPHERAL EQUIPMENT 
ACOUSTIC COUPLERS MODEMS THERMAL PAPER RIBBONS INTERFACE MODULES fLOPPY DISK UNITS 

OTHER POPULAR TERMINALS, COMPUTER PERIPHERALS AND COMPUTERS AVAILABLE. 

Rl f NSL SET CORPORATION 
1945 ROUTE 22 UNION, N.J. 07083 (201) 688-7800 
TWX 710 -985 -5485 
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AUTHORIZED TRS 80® DEALER # R491 

$670.00 

$3500.00 MODEL II 
MODEL II, 64K 

26 - 4002 

$875.00 

MODEL I 

16K Level Il with Keypad 
26 - 1056 

MODEL III 
MODEL III 16K RAM, 

MODEL III BASIC 
26 - 1062 

WE ACCEPT CHECK, MONEY ORDER, OR 
PHONE ORDERS WITH VISA OR MASTER 
CHARGE. SHIPPING COSTS WILL BE ADDED 
TO CHARGE ORDERS. DISK DRIVES, PRINT- 
ERS, PERIPHERALS, AND SOFTWARE - 
YOU NAME, WE'VE GOT IT. 
WRITE OR CALL FOR OUR COMPLETE 
PRICE LIST. 

C & S ELECTRONICS, LTD. 32 EAST MAIN ST. MILAN, MICH. 48160 
(313) 439.1508 (313) 439-1400 

FULL FACTORY WARRANTY 
ON ALL ITEMS SOLD. 

C6 6 ELECTRONICS MART IS AN AUTHORIZED TRS 80 SALES CENTER STORE #8491 

Spend both more wisely with CBS. 

THE CONFIGURABLE BUSINESS SYSTEMTM is a 

ready -made set of programs that lets you custom- 
ize your computer without ever using a complex 
programming language. 

love is rivorl 

CPIM is a Trademark of Digital Research Corp. 

It takes the trial and error 
out of trying out a program. 

And the mumbo-jumbo 
out of talking to a computer. 

In fact, CBS pre -packages 
as much of your program as 
is humanly possible. 

So you can spend your time solving problems. 
Instead of spending money wasting your time. 

Disks and manual, $395. Manual only, $40. 

CBS Disks can fit any 8080 or Z80 computer with 
CP /M. Your DMA representative can tell you 
about DMA.DOS, our CP /M compatible operating 
system, and ASCOM, an Asynchronous Commu- 
nication Control Program. 

DMA We speak your language. 
DYNAMIC MICROPROCESSOR ASSOCIATES 545 Fifth Avenue New York, New York 10017 (212) 953 -1721 MasterCharge and VISA accepted 
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MICROPROCESSOR SUPPORT I.C.'S 
WE GUARANTEE FACTORY PRIME PARTS 

2708 1KX8 EPROM 3 Supply 450 ns $5.50 
2716 2KX8 EPROM 3 Supply 450 ns $11.00 
2716 2KX8 EPROM 1 Supply 450 ns $11.00 
2732 4KX8 EPROM 1 Supply 450 ns $35.00 
4116 16KX1 DYNAMIC 3 Supply 200 ns 8/$36.00 

32/$136.00 
4116 16KX1 DYNAMIC 3 Supply 300 ns 8/$32.00 

32/$120.00 
4164 64KX1 DYNAMIC 1 Supply 250 ns $130.00 
4118 1KX8 STATIC 250ns EXTRA SPECIAL 

$16.00 
2114 1 KX4 STATIC 250 ns $4.25 8/$32.00 
2114L 1K X4 STATIC 250 ns $4.50 8/$34.00 

3242 $11.00 8224 $ 2.95 8255 $ 6.50 
8155 17.50 8226 3.95 8259 17.95 
8185 29.95 8228 5.50 8275 32.95 
8202 45.00 8238 5.50 8279 13.95 
8205 3.95 8243 6.00 8282 6.70 
8212 2.75 8250 15.95 8283 6.70 
8214 5.25 8251 6.95 8284 5.85 
8216 2.75 8253 12.95 8755 49.95 

TO ORDER: Send HANLEY ENGINEERING 
check , money order or 
charge card C.O.D. P.O.BOX 21432 
Please include $3.00 
shipping. For C.O.D. SEATTLE, WA 98111 
allow for shipping and (206) 633 -3404 
$2.00 C.O.D. fee. 

Send for full catalog including 74XX, 74LSXX and CMOS I.C.'s. 

DISCOUNT PRICES 
APPLE II COMPUTERS 

16K APPLE II 949.00 
32K APPLE II 994.00 
48K APPLE II 1039.00 
DISK W CONTROLLER 520.00 
DISK ONLY 450.00 
APPLESOFT CARD 1 59.00 
INTEGER CARD 159.00 
PASCAL SYSTEM 425.00 
SILENTYPE PRINTER 525.00 

RAM MEMORY 
FOR TRS -80, APPLE II 

16K SET 4116's 45.00 

NORTH STAR COMPUTERS 

HRZ-1 0-32K-ASM 
HRZ-2D-32K-ASM 
HRZ-1 Q-32K-ASM 
HRZ-2Q-32K-ASM 

2125.00 
2475.00 
2375.00 
2990.00 

VERBATIM DISKETTES 
BOX OF10 5V." 29.50 
BOX OF 10 8" 39.50 

FREDERICK COMPUTER PRODUCTS 
MUNICIPAL AIRPORT 

FREDERICK, MD. 21 701 
1301) 694 -8884 
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Books Received 
The following is a list of books received at BYTE Publica- 

tions 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. 

The Art of Electronics. 
Horowitz and Hill. New 
York: Cambridge University 
Press, 1980. 17.7 by 25.1 cm 
(71/4 by 101/4 inches), 716 
pages, hardcover, ISBN 
0 -521- 23151 -5, $24.95. 

Computer Programming 
in the BASIC Language. 
Neal Golden. New York: 
Harcourt, Brace, Jovanovich 
Inc, 1981. 15.3 by 22.6 cm 
(6'/4 by 91/4 inches), 312 
pages, hardcover, ISBN 
0 -15- 359090 -4, $7.50. 

Computer Security, 
A Management Audit 
Approach. Norman L Enger 
and Paul W Howerton. New 
York: AMACOM, 1980. 
15.3 by 22.6 cm (61/4 by 91/4 

inches), 264 pages, hard- 
cover, ISBN 0- 8144 -5582 -4, 
$21.95. 

Data Base: Structured 
Techniques for Design, Per- 
formance, and Management. 
S Atre. Somerset NJ: John 
Wiley & Sons, 1980. 15.3 by 
22.6 cm (6'/4 by 91/4 inches), 
442 pages, hardcover, ISBN 
0- 471 -05267 -1, $27.95. 

Electrical Wiring Hand- 
book. Edward L Safford. 
Blue Ridge Summit PA: Tab 
Books Inc, 1980. 12.5 by 
20.2 cm (5Y8 by 81/4 inches), 
432 pages, softcover, ISBN 
0- 8306 -1245 -9, $8.95; hard- 
cover, ISBN 0- 8306 -9932 -5, 
$15.95. 

Handbook of Micro- 
processor Applications. John 
A Kuecken. Blue Ridge 
Summit PA: Tab Books Inc, 
1980. 12.5 by 20.2 cm (5'/e 

by 81/4 inches), 308 pages, 
softcover, ISBN 
0 -8306- 1203 -3, $8.95; hard- 
cover, ISBN 0- 8306 -9935 -X, 
$14.95. 

Pascal. David L Heiser- 
man. Blue Ridge Summit 
PA: Tab Books Inc, 1980. 
12.5 by 20.2 cm(5' /eby81 
inches), 350 pages, soft- 

cover, ISBN 0- 8306 -1205 -X, 
$9.95; hardcover, ISBN 
0- 8306 -9934 -1, $15.95. 

Principles of Firmware 
Engineering in Micro- 
program Control. Michael 
Andrews. Potomac MD: 
Computer Press Inc, 1980. 
15.3 by 22.6 cm (61/4 by 91/4 

inches), 347 pages, hard- 
cover, ISBN 0- 914894 -63 -3, 
$21.95. 

Programming in BASIC 
for Personal Computers. 
David L Heiserman. Engle- 
wood Cliffs NJ: Prentice - 
Hall Inc, 1981. 15.3 by 22.6 
cm (61/4 by 91/4 inches), 333 
pages, softcover, ISBN 
0 -13- 730739 -X, $7.95; hard- 
cover, ISBN 0 -13- 730747 -0, 
$17.95. 

A Reference Guide to 
Practical Electronics. Robert 
G Krieger Sr. New York: 
McGraw -Hill Book Com- 
pany Inc, 1981. 13.1 by 20 
cm (5'/8 by 8 inches), 212 
pages, softcover, ISBN 
0 -07- 0345492 -8, $7.50. 

6502 Software Design. Leo 
J Scanlon. Indianapolis IN: 
Howard W Sams Company 
Inc, 1980. 13.1 by 20.8 cm 
(53/8 by 81/2 inches), 270 
pages, softcover, ISBN 
0- 672 -21656 -6, $10.50. 

Z8000 Assembly Language 
Programming. Leventhal, 
Osborne, Collins. Berkeley 
CA: Osborne /McGraw -Hill, 
1980. 15.9 by 22.6 cm 
(61/2 by 91/4 inches), 604 
pages; softcover, ISBN 
0- 931988 -36 -5, $19.99. 
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SPECTACU LAR 
Offers 

5'h" or 8 " 
BASF "FLEXYDISK" Diskettes 10/ $24\V 
Superior quality 

51/4" or 8" Vinyl 
data storage medium, 
certified and Storage Pages 10/ $ 5 " m- 
guaranteed 100%w. 
error free. Write for quantity discounts 

'Single sided / Single Density 

SFD CASSETTES C -10 Cassette 
'Super Ferro Dynamic" 

Sonic Wei oven, 
Using the finest 10/ S7 
Agfa PE 611 tape Add 105 is/cassette for 5 screw housing 

in a professional Cassette Album 
$ 1.8 9 quality housing. Page -- -' - - 

Write for .uantit discounts 
UBRARY CASE 
3 Library 3 binder S6.50 -ring binder album, -rig 
Protects your valuable 
programs on disks or 5'/. "mini Kas- sette/ 10 $2.49 
cassettes. Fully 8" Kas- sette /10 $2.99 enclosed and 
protected on all sides 
similar to Kas -sette 
storage box. Write for quantity discounts 
DISKETTE DRIVE 51/4" or 8" KIT 
head cleaning kits 
prevent head INTRODUCTORY 
crashes and insure PRICE Alliiiii efficient error- 
free $ 1 9.50 operation. 

HARDHOLE 8" applicator $4.00 
reinforcing ring of 5'/." applicator $3.00 
tough mylar protects 8" mylar hardholes (50) $8.00 
your disks from 51" mylar hardholes (50) $6.00 I damage. 

631 "B" St, 
CERRFlED CHECK FOR PERSONAL CHECKS 
ALLOW 2 WEEKS C.O.D. REQUIRES A 10% A BM 

PRODUCTS 
VISA MA HE 

PERSONAL 
ORDERS 

San Diego, DEPOSIT CAL RES. ADD 6% SALES TAX 
CA 92101 MIN. $2 SHIPPING & HANDUNG MINIMUM 
(714) 235 -6602 ORDER $10 SATISFACTION GUARANTEED 

OR FULL REFUND 
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CATCH THE S -100 INC. BUS! 
111 - 

S-100 
OUR 

LIST SPECIAL 
PRICE CASH 
EACH PRICE 

Godbout RAM XX -16K Static 
Memory A &T. 399.00 319.00 

SSM PB -1 2708/2716 Programmer 
Kit 179.00 125.00 

S.D. Systems Z -80 Starter Kit 401.00 342.00 
North Star Horizon Chassis only 

with 12 slot Motherboard, 
2 Serial & 1 Parallel Port, P/S 995.00 750.00 

Thinker Toys 8" Add on Drive 
w /Cabinet & PS 795.00 625.00 

Shugart SA 801R Base Drive 650.00 425.00 
Ithaca Intersystems MPU -80 

Series II 395.00 316.00 

Subject to Available Quantities Prices Quoted Include Cash Discounts 
Shipping & Insurance Extra. 

We carry all major lines such as 
S.D. Systems, Cromemco, Ithaca Intersystems, North Star. 

Sanyo, ECT, TEI, Godbout, Thinker Toys, SSM. 
For a special cash price, telephone us. 

S- 1DD,inc. 
7 White Place, Clark, N.J. 07066 

201 -382 -1318 
Hours: Mon. - Fri. - 10 a.m. to 6 p.m. 

Why Do Professionals Prefer 
BECAUSE 

Unique software Technical support Quick 
delivery Established company Release 2 

CP Ait (some packages under UNIX' and TRSD8S`) 
Quality software In -house expertise Fast 

response User orientation Competitive prices 
Customer service Whalim media Onyx 

hardware (CP /M and UNIX versions) 

BECAUSE 

Unique swift routing cybernetics response system 
gives you no- nonsense technical answers that save 
you time. Call: (714) 848 -1922. 

r- 

Business 
Medical 
Real Estate 
Computer Systems 

NEW RM /COBOL' applications: 
Order Entry/Inventory Receivables Payables 

General Ledger Financial Modeling Client Account- 
ing -and more on the way! 
NEW CBASIC2' applications: 

REAP (Real Estate Acquisition Package). 

Software from Cybernetics? 
RM /COBOL -The new standard for microcomputer COBOL!! The only COBOL 
for CP /M (also on TRSDOS & UNIX) with alternate keys (mull) -key )SAM), CRT 
screen handling, Interactive debug, end the most useful Level 2 features. Compat- 
ible with RSCOBOL' -but runs taster. 

Plus existing CBASIC2 packages 
API-4 (Automated Patient History) 
Osborne A Assoc - Payroll Payables.Recervables General Ledger 
NAD' (Name and Address) 
PMS (Property Management System( 

Inquire for details 
Trademarks Of Ryan- McFarland Corp Compiler Systems. Inc Digital Research 'Beit 
Telephone Laboratories. Inc . 'Tandy Corp . 'Verbatim. Inc . Cybernetics. Inc -Strut 
lured Systems Group. Inc .'Small Business Applications. Inc 

TRS -80', Model II CP /M -The lasted Mod II CP /M with the most features. Out- 
standing teaching documentation for newcomers to CP /M, multiple CRT emula- 
tion, down loading package, support for CORVUS 10 Mb herd disk. Many addi- 
tional user -oriented features. 

And system software packages 
MAGIC WAND' Editing /Word Processing 
CBASIC2 Compiler BASIC 
°SORT- Soft Merge Package C YB e R N E T I C S 8041 Newman Ave . Suite 208 

N Huntington Beach, CA 92647 
(7141 848 -1922 

C 
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The time has come for computers 
to talk and listen 

Introducing COGNIVOX series VIO, 
the affordable voice I/O peripherals 

SORCERER TRS -80 ALL Z -80 
AIM -65 PET SYSTEMS 

Speech Recognition and Voice Response need no longer mean esoteric 
concepts and expensive hardware. COGNIVOX series VIO is a family of 
voice input and output peripherals for personal computers that are easy to 
use and have excellent software support. COGNIVOX can be trained to 
recognize words or short phrases from a vocabulary of up to 32 words of 
your choice with an accuracy of up to 98% and it will talk back with up to 32 
different words. It can also play music and create sound effects 
COGNIVOX requires at least 16K of RAM in your computer. If your 
computer has less memory or if you are only interested in recognition, ask 
us about our SR -100 series of voice input peripherals. COGNIVOX series 
VIO comes complete with microphone, amplifier and speaker, cassette 
with software and extensive manual. It costs only $149 (add $5 for shipp 
and handl. in US, 10% of order overseas. CA res. add 6% lax). Has 
immediate delivery and 120 day limited warranty. Write for more 
information giving us the make and model of your computer. 

VOICETEK Goleta, CA 93116 
3 

ANALOG DIGITAL 
DIGITALANALOG 

SOFTWARE 
GAIN CONTROL 

igh accuracy - programmable gain instrumentatio 
amplifier - custom board test - S -100 - 2 to 15 khz 
conversion time - mixable high and low inputs - gain 
from 1 to 1024 - 12 -bit - sample and hold amplifier 
8- channel differential - 16- channel - analog to digital 
high accuracy - programmable gain instrumentation 
amplifier - custom board test - S -100 - 2 to 15 kh 
conversion time - mixable high and low inputs - 990in 
From 1 ro 1024 - 12 -bit - sample and hold amplifie 
8- channel differential - 16- chonnel - analog to digital 
high accuracy - programmable gain instrumentation 
amplifier - custom board test - S -100 - 2 to 15 khz 

For additional details about the AD -100 -4 
and other fine California Data Corporation 
100% individually 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 

(805) 498 -3651 
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Book Reviews 
How To Program 
Your Program- 
mable Calculator 
by Dr Stephen L Snover 
and Dr Mark A Spikell, 
Prentice -Hall Inc, 
Englewood Cliffs NJ, 
1979, 271 pages, 
softcover, 57.95 

Reviewed by 
Richard Keck 
Rte 1 

Neoga IL 62447 

How To Program Your 
Programmable Calculator is 
a very versatile book, with 
many examples from simple 
straightline programs to 
complex decision- making 
loop programs for calculus. 
The book has two sections: 
one for the TI -57 and 
EC -4000 calculators, and the 
other for the HP -33E. Ex- 
amples and presentation are 
identical with the exception 
of different keystrokes for 
the different sections. 

The book can also be 
used as an aid in deciding 
which calculator to buy. 
Using the book does not re- 
quire a programmable calcu- 
lator. 

Due to the large number 
of examples and explana- 
tions, this book should be 
useful in a classroom en- 
vironment. Since it has over 
100 problems, as well as 

answers, it can easily be 
used as an introduction to 
programming or as a mini - 
unit on the use of program- 
mable calculators in the 
classroom. 

The book is specifically 
designed for the less expen- 
sive programmable cal- 
culators. However, as a 

TI -58 owner, I believe its 
usefulness as a reference 
manual for subroutines is 
reason enough for even 
experienced calculator pro- 
grammers to purchase it. 
Whether you are new to 
programmable calculators or 
an old pro, How To Pro- 
gram Your Programmable 
Calculator is a valuable ad- 
dition to your library of 
programs and books. 

Structured Pascal 
by Jean -Paul Tremblay, 
Richard B Bunt, and 
Lyle M Ospeth, 
McGraw -Hill Book Com- 
pany, Hightstown NJ, 
1980, S10.95 

Reviewed by 
Peter Grogono 
4125 Beaconsfield Ave 
Montreal, Quebec 
H4A 2H4 Canada 

Structured Pascal is a text- 
book for a first course in a 

computer- science curriculum 
at the university level. It is a 

supplement to An Introduc- 
tion to Computer Science: 
An Algorithmic Approach 
by the same authors, but 
can be used independently. 
It is a bulky book, measur- 
ing 81 /z by 11 inches, and 
although it contains more 
than 400 pages, there are no 
diagrams. Although primar- 
ily intended as a language 
manual, Structured Pascal is 

also concerned with pro- 
gramming style and contains 
many example programs. 
These programs are more 
varied than those cus- 
tomarily found in introduc- 
tory texts, and each is pre- 
sented in the form of a com- 
plete listing with examples 
of input and output, not as 
a collection of fragments. 
The range of applications is 
wide. In addition to pro- 
grams that implement stan- 
dard algorithms such as 
sorting, searching, Gaussian 
elimination, and numerical 
integration, there are pro- 
grams which compute pari- 
mutuel payoffs and mort- 
gage payments, and which 
process hockey -league 
results, transpose musical 
scores, and add poly- 
nomials. The book is fairly 
well organized, but there are 
some anomalies. For exam- 
ple, the Pascal CASE state- 
ment is described in a 

chapter entitled "Advanced 
String Processing." 

It is unfortunate that a 

book that attempts to do so 
much should be so flawed. 
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Boards Boards forS -100 BUS 
from S.C. Digital 

"CPUI -Z80" 
Advanced ZBOA based CPU board 

S219 Assembled and Tested 

S149 Kit (less Interrupt) 

Features: Model CPUI -Z80 
2/4 Mhz SW selectable. Built in 8 Prioritized Vectored Interrupts with 8 possible levels 

of Nested Interrupts using powerful Mode 2 of Z80, all done in Hardware, expandable with 
external ckt. Vector Jump on RESET, in 4K increments. Supports 2K of EPROM (not 
supplied). DMA, dynarmic RAM refresh ... many more. 
'Kit comes with all parts except chips connected to Interrupts. 

;al; ,f* MI lilt 

"INTERFACE: 1- 
I/0, Memory 

Interface Board 

S229 Assembled and Tested 

$169 Kit 

Features Model 3SPC 

3 Serial w RS232C or 20ma Current Loop, 1 Parallel. 4K of EPROM /ROM and 4K of 

RAM (ROM /RAM not supplied). Built in Kansas City Standard Cassette interface usable to 

1200 Baud. Generates all popular baud rates up to 19.2K baud, including 110 Er 134.5. 
SW senable Address, Baud Rates, Ports. 

"UNISELECT" 16K Static RAM with universal Bank Select 

Model 16KUS $235 A Et T, with 200 nsec memory chips. 

All boards meet IEEE -S100 standards. Fully socketed, solder masks, gold contacts, and 

guaranteed for one full year. Kit guaranteed parts, only 

Delivery: from stock to 72 hours. Ordering: You may call for M.C., Visa or C.O.D. orders. 

(Add S4.00 for C.O.D.) Personal checks o.k., but M.D. speeds shipment. Takes 7 to 15 days to 

clear personal checks before shipping. 

Undamaged boards can be returned within 10 days for full refunds. Illinois residents add 5'/e% 

sales tax. 
O.E.M. PRICING AVAILABLE, DEALER INQUIRY INVITED 

S.C. Digital P.O. Box 906 Phone: 
Aurora, IL 60507 (312) 897 -7749 

Acoustic Modems from 
Metaresearch 

4,.` 

M A-50 

Answerloriginate 

Bell 103 -113 compatible 

511900 assembled 

BOTH UNITS FEATURE: 

Rates to 300 baud, RS232 interface, half -full duplex 

Rugged wood & metal construction, safety AC wall transformer 

1 -year warranty on assembled units 

Add 520° shipping & handling. Visa, MC accepted. 

FM -2 

Originate only 

Crystal- controlled 

511900 assembled (599°° kit) 

LI Detaresearch, Inc. 
1100 SE Woodward St., Portland, OR 97202 (503) 232 -1712 

Introducing two very practical additions for PET /CBM systems. . . 

Superaus 
r-A 

illBll1IIIIIIIII11111111I1 [(( .: 

Greatly 
multiplies system 
capabilities 

Auto -Boot 

$195 
per computer 

lilltlllll(lllllllllllllfllllhlllh !l 

Simplifies 
PET ICBM 
operation 

This is an active, integrated system -not just a 
passive network. SuperBus gives schools, banks, 
laboratories and businesses control of the way their 
networks operate. 

Up to 18 computers, disk drives or printers 
can be interconnected. 
Complete file security (program and data) 
and BASIC security. 
Built -in error detection and convenience features. 
Can both read and write to disk. 
All BASIC commands can be used. 

$4995 
per computer 

Auto -Boot automatically loads and runs the 
first program on disk (initializing if necessary). 
Completely compatible with WordProTM, 
CMSTM,VisicalcTM and most other programs. 

Automatically detects BASIC errors and 
causes last program to be loaded and run. 
Easily disabled, returning the computer to 
normal operation. 

I 
1 °31[( S1.1( J Ohl( n 515 -292 -7634 
2330 LINCOLN WAY, AMES, IOWA 50010 

MasterCard, VISA and C.O.D. orders accepted. Specify N or B keyboard when ordering Superaus. Dealer Inquiries Invited. 
Visicalc is a trademark of Personal Software, Inc.; WordPro, of Professional Software, Inc.; and CMS, of CMS Software, Inc. 
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Book Reviews 
Some of the flaws are 
minor; they seem to be due 
to the fact that this book, 
like so many recent texts, is 
a set of lecture notes 
prepared for publication. 
The choice of the program- 
ming language used for the 
examples (a local dialect of 
Pascal called Manitoba 
Pascal) seems to be the 
cause of some major prob- 
lems. 

There are two differences 
between standard Pascal and 
Manitoba Pascal that have a 
major impact on the value 
of the book to the ever- 
growing Pascal community. 
The first difference is that 
Manitoba Pascal provides 
slightly more flexibility in 
string processing than does 
standard Pascal. String - 
handling capabilities are 
used extensively in the ex- 
amples, and two chapters 
are devoted almost entirely 
to "strings and things." The 
examples make frequent use 
of a predefined set of some- 
what inefficient and inflexi- 

ble string- handling pro- 
cedures and functions. Con- 
sequently, they are not real- 
ly Pascal programs at all; 
they are programs in a 
primitive string -processing 
language that happens to 
have been embedded in 
Pascal. The problem here, 
and in other sections of this 
book, is that Pascal is 
treated as a poor man's 
PL /I, and is not allowed to 
stand on its own. 

The second difference be- 
tween Manitoba Pascal and 
standard Pascal is minor, 
but it has had a serious ef- 
fect on the book. Students 
at the University of Saskat- 
chewan punch their pro- 
grams on cards, and 
keypunch machines do not 
have keys for square 
brackets. Consequently, 
where standard Pascal has 
'[...1', Manitoba Pascal has 
'(...)'. Computer users of 
1980 are inconvenienced by 
the technology of 1890. In 
Pascal, '(A,B,C,D)' is an 
enumerated -type descriptor, 

and '[ A,B,C,D]' is a set con- 
stant. Enumerated types are 
an abstraction of the con- 
stant identifiers frequently 
used in assembly- language 
programs to represent a 
small number of states or 
choices, and sets are an 
abstraction of bit -strings. 
They are among the innova- 
tions of Pascal that are par- 
ticularly notable for their ex- 
pressive power. Yet, in 
Structured Pascal these two 
useful constructions are 
hopelessly confused. On 
page 11, we are shown an 
enumerated -type declaration 
and told that it is a "set "; 
furthermore, we are incor- 
rectly told that "set opera- 
tions" may be applied to 
enumerated types, but we 
are told neither here nor 
elsewhere how these set 
operations are represented in 
Pascal. Later, on page 255, 
we are told, "Pascal does 
not have bit -strings." It is 
not surprising that the exam- 
ple programs make use of 
neither set types nor enu- 

MARK GORDON 
COMPUTERS 

DIVISION OF MARK GORDON ASSOCIATES, INC. 
P.O. Box 77, Charlestown, MA 02129 (617) 4917505 

COMPUTERS OPERATING SYSTEMS 
Atari 800 WICK ... ... 799.00 

NEWDOS by APPARAT INC 49.00 Level ll 16t<System 659.00 
NEWDOS by APPARAT INC 99.00 Model -II ó4l( System 3499.00 
MMS FORTH DISKETTE PRIMER 79.95 

I GK Model III 859.00 NEWDOS 80 149.00 
DISK DRIVES DISKETTE TRS -80e 

40 Track 5'. inch drive 314.00 BUSINESS SOFTWARE BY SBSG 
80 Track 5'.. 544.00 free enhancements and upgrades to registered owners for 
4 Dist. Drive Cable 39.00 the cost of media and mailing 30 day free telephone sup - 

PRINTERS port User reference on request 
Centronics 730 599.00 fully Interactive Accounting Package. General Ledger. 
Epson MX8OB ..499.00 Accounts Payable. Accounts Receivable and Payton 
Centronics 737 849.00 Report Generating 
Okidata Microline 83... .. 1044.00 Complete Packagelrequues 3 or 4 drives) 5475.00 
Integral Data 4406 999.00 Individual Modules lrequu es 2 or 3 doves) 5125.00 
NEC 55 I O w tractor 2679.00 Inventoryll l r equtres Z or 3 doves) S 99.00 

Okidata Microline 80 599.00 Mailing List Name A Address II 

Diablo 630 .... 2495.00 )requires 2 drives) SI 29.00 

MISC HARDWARE 
Intelligent Terminal System ST H0111 5150.00 
The Electra Pencil 1torn Michael Shrayer S150.00 

Expansion .nt TRSBOIOIU 249.00 fee Management System S 49.00 
Novation Cat modem 159.00 
161< Memory Kit 41.99 

FINE PRINT 
Leedex Monitor 109.00 

T RS 03 o a Tandy Corporation bademark U5eol above operating sys 
Printer Cable Io, above 49.00 lems mar require Ine use or Radio Shack TRS D05 Radio Shack 
ISO-2 Isolator 54.00 equ,pmenl sublecl lo Inc wul and ehom of Radio Shifts 
AC LINE Ill TER 24.00 ORDERING INFORMATION 

We accept Visa and Maslercharge We wdl stud C O D Cenfied check 
STORAGE MEDIA p, mover orders on,, Massachusetts residents add 5 percent sales la. 

Verbatim box 10 5' , 25.00 To order call loll ree 1900-3435206 

Memorex troc IO 5', 22.00 For mlormakon call 617.4917505 

Plata ic Storage Box 5.00 The Company cannol be heble for p,C,onel or typognphtcal meccunun 
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merated types; in fact, the 
programs hardly employ 
user -defined types at all. 

Is this just a question of 
style? Does it really matter 
if some people use more 
type declarations than others 
in their Pascal programs? 
My own view is that it does 
matter. The lesson of the 
Sixties was that program- 
ming languages must be 
more expressive, not just 
more powerful. This is what 
structured programming and 
data abstraction are all 
about. In Structured Pascal 
(note the title!), structured 
programming is defined in 
one sentence on page 4: 
"Structured programming is 
really little more than the 
application of a particular 
discipline to the practice of 
programming." This is the 
attitude of people who "go 
on a diet" rather than eat 
nutritious food regularly. It 
is more than a question of 
style when a textbook that 
professes to describe a pro- 
gramming language entirely 
omits the most expressive 
features of that language. 

BYTE's Bits 

New FIG Telephone 
FIG (the FORTH Interest 

Group) is receiving many in- 
quiries about its products 
because of the August 1980 
FORTH issue of BYTE. To 
help deal with the increased 
volume of orders, FIG has 
installed a telephone for 
checking on mail orders: 
(415) 962 -8653. Technical 
questions should still be sent 
in writing to the mailing ad- 
dress (FORTH Interest 
Group, POB 1105, San 
Carlos CA 94070), so that 
your questions can be 
routed to the proper person. 

The group is totally 
staffed by volunteers and is, 
at the moment, over- 
whelmed by the large num- 
ber of orders and questions 
being received. Please keep 
this in mind if an order or 
question goes unprocessed 
longer than it would if 
directed to a commercial 
business. ...GW 
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Word Index 
a must for Word Star* users 

Word Index commands placed in any document produced by 
WordStar' number chapters. sections and subsections, create tables 
of contents, figures and tables, and a sorted index register with page 
references. 

The following Word -Index features greatly simplifies the time consum- 
ing task of keeping track of large documents: 

Automatic numbering of chapters, sections and subsections. 

Automatic generation of a table of contents. a list of figures and a list of 
tables. 

Automatic generation of a sorted index register with index words on two 
levels and master- and sub -references. 

Automatic numbering of all page references, chapter, section and sub- 
section numbers, whenever changes are made to your document. 

User selectable typeface for headlines: double strike, boldface, under- 
line, double spaced and elongated in any combination for each three 
types of headlines. 

Word -Index is supplied on 5" or 8" CP /M disk in 8080 or Z80 code at 
only $ 75.00 including manual and shipping. A manual alone is available 
at only S 10.00. All major creditcards accepted. 

Order Word -Index today and stop spending hours sorting and renumber- 
ing. Order today by mail, telex or phone: 

MIDAS 

Modular Intelligent Data Administration Systems 

Vandkunsten 4 

DK 1467 Copenhagen K. 

Phone: + 45 1 12 10 64 
Telex: 42531 skibby dk 

Dealer inquiries invited. 
WordStar is a trademark of MicroPro Int. Corp. CP /M is a trademark of 

Digital Research. 

To further improve 

service to our customers we 

have installed a toll -free 

\WATS line in our 

Peterborough, New 

Hampshire office. 

If you would 

like to order a 

BYTE's 

Toll -free 
Subscriber 
W.A.T.S. Line 

subscription to 

BYTE, or if 
you have a 

question relat- 

ed to a BYTE 

subscription, 

you are invited 

to call* 
(800)258 -5485 

between 8:00 AM and 

4:30 PM Eastern Time. 

(Friday 8 AM - Noon). 

*Calls from conti- 

nental U.S. 

only. 

(800) 258 -5485 
We thank you and look 

forward to serving you. 
9178 

OW CP /M 
CUSTOMIZABLE 

FULL SCREEN EDITOR 

Circle 235 on inquiry card. 

The best 
news since 

TM CP 
customizable 
full screen 

editing 
Full screen editing is the fastest and easiest 

method of editing all types of text files. Straight 
forward enough for novices, yet also the choice of 
computer professionals. VEDIT is a highly refined 
and proven full screen editor with an unequalled set 
of desirable features, including fast full screen 
editing, searching, file handling, block move, macros 
and many more. And since VEDIT is user 
customizable, it adapts to your hardware, keyboard, 
applications and preferences. 

VEDIT is ideally suited to program development 
and its special features make it one of the most 
valuable development tools a programmer can have. 
Yet VEDIT appeals to word processing users too. 

Totally User Customizable: 
Included is a setup program which allows you to 

easily customize many parameters in VEDIT, 
including the keyboard layout for all cursor and 
function keys, screen size, default tab positions, 
scrolling methods and many more. 

With the CRT version, the customization allows 
you to select which terminal VEDIT will run on. Smart 
CRT terminal features such as line insert and delete, 
reverse scroll and reverse video are supported. 
Special function keys on terminals like the H 19 and 
IBM 3101 are also supported. 

North Star Sorcerer 
Heath H8/H89 TRS-80 Model I 

Super Brain TRS-80 Model II 

Most other CP /M Systems with 
CRT or Memory Mapped Displays. 

Ordering : Specify your CRT terminal type, video 
board or microcomputer, the 8080/Z80 orZ80 code 
version, and disk format required. 
StandardPackage:Diskandmanual $110 
Ma Huai : Price refunded with software purchase .. 15 

VISA and MASTER CHARGE Welcome. 
Attractive Dealer Terms. 

CompuView 
Products Inc. 
618 Louise, Ann Arbor, Michigan 48103 

Call Anytime - (313) 996 -1299 

TMCPM is a trademark of Digital Research 
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January 
Courses from Battelle, 
Seattle WA, Houston TX, 
and Boston MA. Battelle, 
4000 NE 41st St, POB 
C -5395, Seattle WA 98105, 
(206) 525 -3130, is offering 
two courses on data -base 
management and digital 
communication principles 

and systems. For schedules 
and fees, contact Battelle at 
the above address. 

January 
Courses from Zilog, Boston 
MA and Cupertino CA. 
Three- to 5 -day courses on 
microprocessors, the Z8000 
and Z8 circuits, program- 
ming, and architecture are 
being offered by Zilog, 
Training and Education, 

10340 Bubb Rd, Cupertino 
CA 95014, (408) 446 -4666, 
Attn: Kathy Trappen. Con- 
tact Zilog for a complete 
schedule of places and times. 

January -February 

Courses from George 
Washington University, 
Washington DC. Computer - 
performance evaluation, 
communication systems and 
networks, microcomputers 

MICROSETTE 
C-10-$1.00 C-60-$1.75 

MICM06ETiE CO 475 FAY Sr- Mt. View. CA 14013 

Mklki5rl111 475111sM VNM) 

FOR 
TS 

er industry 
a winning 

Users acclaim the 
excellent value and reliability of these 
cassette tapes for safe storage of their 
computer programs. Microsette 50 -foot 
and 100 -foot length cassettes are backed 
by a 30 -day warranty for use on all popu- 
lar microcomputers. The two convenient 
lengths store the complete memory 
contents of most microcomputers. The 
tapes are as excellent for Hi -Fi audio as 
for microcomputer use. 

MICROSETTES FO 
AUDIOPHILES 

Audiophiles are very selective when it 
comes to media for their high fidelity 
systems. A recent survey of BYTE Maga- 
zine readers revealed that 98% own high 
fidelity audio equipment. Microsette 
tape quality is already well established 
with microcomputer owners. Now Micro- 
sette offers popular C -60 and C-90 length 
cassette tapes for the cmnputerlst who 
is also an audiophile. 
Dealer prices ore 50% of 11.1. Aeallablo In 25(1 quantity 

se lots only. write or tall (4151968.1604 for complete 
detalla. 

Microsette Co., 475 Ellis St., Mountain View, CA 94043 

in control systems, struc- 
tured programming, and 
protection of computer 
assets are some of the areas 
of study being presented in 
these courses from George 
Washington University. 
Contact the Director, Con- 
tinuing Engineering Educa- 
tion, George Washington 
University, Washington DC 
20052, (800) 424 -9773. 

January -February 
Data Processing Courses, 
Houston and Dallas TX, and 
London, England. Data - 
processing operations man- 
agement and fundamentals 
of data processing for ex- 
ecutives are the courses of- 
fered by the University of 
Chicago. For schedules of 
times, and additional infor- 
mation, contact the Univer- 
sity of Chicago, Center for 
Continuing Education, MC 
Seminar Division, 1307 E 

60th St, Chicago IL 60637, 
(800) 223 -7450. In New York 
state, call collect (212) 
953 -9022. 

January -March 

Courses from Intel, Boston 
MA, Chicago IL, and San 
Francisco CA. Introductions 
to microprocessors and 
microcomputers; 8080/ 
8085, and 8086/8088 system 
design workshops; develop- 
ment systems workshops; 
peripheral integrated- circuit- 
design workshops; and other 
courses are being offered by 
Intel Corporation. For a list 
of times and fees, contact 
Intel Corporation, Customer 
Training Department, 3065 
Bowers Ave, Santa Clara 
CA 95051, Attn: Registrar - 
MS SV3 -1. 

January -June 

Seminars from Worcester 
Polytechnic Institute, 
various cities in eastern 
Massachusetts. The Con- 
tinuing Professional Educa- 
tion Department of WPI 
(Worcester Polytechnic In- 
stitute) is presenting 2 -day 
seminars on fundamentals of 
data processing, distributed 
systems, data communica- 
tions, microprocessors, and 
other computer- related 

Circle 236 on inquiry card. 
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Z -80 FORTH $50.00 
FORTH is fast, easy to use, extensible, and totally flexi- 
ble. Excellent for rapid development of real -time data 
acquisition or process control applications. 

Laboratory Microsystems Z -80 FORTH is an optimized 
implementation of standard fig -FORTH to run on Z -80 
microcomputers under the CP /M 2.x operating sys- 
tem. Unlike the FORTHs of many other vendors, our in- 
terpreter uses CP /M compatible random access disk 
files for screen storage. 

Z -80 FORTH is distributed on an eight -inch, soft - 
sectored, single density diskette containing: 

executable interpreter 
fig -FORTH portable line editor 
screen editor 
demonstration programs 
utilities 
complete documentation 

Price: $50.00 includes tax and shipping. 

Laboratory Microsystems 
4147 Beethoven Street 
Los Angeles, CA 90066 

Forth Interest Group. 
CP /M is a trademark of Digital Research. Inc. 

A Message 
to our Subscriber's 

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 

BYTE Publications Inc, Attn: 
Circulation Department, 

70 Main St, Peterborough NH 

03458. Thank you. 
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TEXAS CUMPUTER SYSTEMS 

ftadie (hack 
Authorized Sales Center, OFFERS 

LOWEST PRICES on 

TRS-80 

COMPUTERS 
Model I I 64K Pocket Computer Model I l l 

$3349 $199 4k LI $599 cassette interlace 613 

Mod. Ill $2119 Model Ill Color Computer 

32K 2 Disks 16K LIII $844 4K LI $322 

PRINTERS 
Ribbon 

43 

tycharict tor wad 

DAISY WHEEL I I $1688 
Carbon 
processing /3 character per sewed, 
standard Centronics parallel interface. Full 

16" width. tales indmdual sheets on Inchon leed platen. Tractor leed 5250 extra. The fastest deny 
wheel :variable at this low price. 

Poneler r Igaanld 

e 
the 

m 

Caes ronsimplar nto buMe EPSON MX-80 5 CALL 
t h a 

Lln 

List $645 

Lett 

software control of 40. 80, 66. or 132 columns 
80 cps bidirectional pnnting, tractor leed, disposable pnnthead. $300 less than the nearest trove,. 
lire printer. it's the best buy in a letter pualrty multi-strike printer. Our price n too low! to ednrtisa. 

ANADEX 9500/9501 $1385 addressable 

2e9a4s9, mains, enl 

addressable graphics, excellent 
Quality and price. 10, 12, 13.3 

cheracteni in, 6 or S Irwin, in, standard parallel, serial, and current loop Interlaces included. 

LINE PRINTER VI $999 
Feat versatile-Wes sheets 

bidirectional, p .« 
LINE PRINTER Ill $1685 ¡iá,cp%tde `OI° 

for heavy business use, bmree 

LINE PRINTER IV $825 Letter Qualify multi strike matrix, 80 or 132 
columns, Inchon feed. 

A CCESSORIES- SOFTWAR 
MODEL II 

CP /M The best version of CNM available for the 
Model II Cursor addressing rag soiotae control of all 
ports 596K on each drive. auto density select. 

many. many more 150 page manual S180 (P611 

SCRIPSIT Word Processing System Extensive com- 
mand set allows global search and many other 
features not found on other systems Use with Daisy 
Wheel and other printers Excellent value $263. 
Profile II Filing System allows immediate access 
and review of up to 20,000 rndiadual user defined 
records Can print labels or reports in any format 
flSa. 

General t»dpr allows up to 504 accounts with user 

defined account numbers. Up to 11.420 entries per 

month Audit trails and reports generated Easy 

document and error recovery $175. 
Inventory handles up to 3.000 line items. 200 ren. 

dons with each item quantity up to 999.999. Sug' 

Bested reader report, sales trends and performance 
$175. 
SNAP II Extended Basic Several enhancements to 

TRSDOS BASIC including powerful editing cove- 

mands and a variable cross reference for debugging 
programs 5190. 

MODEL II 
HOST/TERM allows the Model II to become con 
bolted remotely by another terminal or Model II 

550 
SPOOLER allows disk spooling of printed output or 

in the normal mode. greatly enhances system's 

S speed and performance. 9. 

VISTA Shuprt Disk Expansion System Uses the 
same dare as the Model II console t Dare $919. 
2 Drive $1124, 3 Drove $Ií99. 

MODEL I AND III 
PERCOM COOKER allows double density on the 

Model I. Easy installation comes with the DOUBLDOS 

operating system on disk I50k on each dove $209 
Ask about NEWDOS conversion for Double Dens') 

EXPANSION INTERFACE M Ram $219 
NEIYDOS -$0 $139 

PERCOM DISKS S CALL 

We have all Radio Shack computers and accessn' 
res. and a number of other brand computer stem,' 

Call us for your specific needs and get a copy of 0117 

catalog 

* No taxes on ouboIstate shipments Texas res Add 5%. 
* All merchandise is new checked and guaranteed by manufacturer 
* Payment Money Order Cashier's Check. Certified Check Personal Checks require 3 weeks lo cien' 

VISA. MAStERCMARGE -Add 3% 

* Prices sublet' to change at any time 
e Delivery of merchandise is sublet! to availability 

TEXAS COMPUTER SYSTEMS 
An Authorrzed RADIO SMACK' Si. ,., i ns'., r r,. 

Box 1174, Brady, Texas 76825 

TOLL FREE Number 800 -351 -1473 
Texas Residents 915 -597 -0673 

BYTE January 1981 305 



Event Queue 
topics. For schedules of 
sites, times, and fees, con- 
tact WPI, Office of Con- 
tinuing Education, 
Worcester MA 01609, (617) 
753 -1411, Attn: Ginny 
Bazarian. 

January 7 -9 

The Fourteenth International 
Symposium on Minicom- 
puters and Microcomputers, 
Hotel del Coronado, San 
Diego CA. The scope of the 
symposium will cover tech- 
nology, hardware, software, 
engineering, languages, sys- 

tems architecture, operating 
systems, numerical methods, 
computer networks, and 
other aspects of computing. 
Contact the Secretary, 
MIMI '81 San Diego, POB 
2481, Anaheim CA 92804. 

January 8 -11 

The 1981 International 
Winter Consumer Elec- 
tronics Show, Las Vegas 
Convention Center, Las 
Vegas NV. Over 750 ex- 
hibitors will display video 
games, personal computers, 
peripherals, software, audio 

equipment, calculators, 
watches, and other related 
items. Seminars on 
marketing, communications, 
and other topics will be 
presented. Contact Con- 
sumer Electronics Shows, 2 
Illinois Center, Suite 1607, 
233 N Michigan Ave, 
Chicago IL 60601, (312) 
861 -1040. 

January 13 -15 

Communications Networks 
1981, Albert Thomas Con- 
vention Center, Houston 
TX. This show will feature 

Waiting On Delivery 
of A DEC LÁ120? 

Avoid the hassle by upgrading your LA36 for 1200 
baud operation with a DS120 Terminal Controller. 

The Datasouth DS120 gives your DECwriter® II the high speed 
printing and versatile performance features of the DECwriter® Ill 
at only a fraction 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 4000 DS120 units are now being used by customers ranging 
from the Fortune 500 to personal computing enthusiasts. In 
numerous installations, entire networks of terminals have been 
upgraded to take advantage of to- 
day's higher speed data com- 
munications services. LSI 
microprocessor electronics 
and strict quality control 
ensure dependable per- 
formance for years to 
come. When service is 
required, we will respond 
promptly and effectively. 
Best of all, we can deliver 
immediately through our 
nationwide network of 
distributors. Just give us a 
call for all the details. 

DATASOUTH COMPUTER CORPORATION 
4740 Dwight Evans Road Charlotte, North Carolina 28210 7041523.8500 
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exhibits and seminars cover- 
ing network policy and 
management for US and in- 
ternational users and car- 
riers; network architecture, 
software, and hardware; 
new developments; informa- 
tion appliances; and more. 
This conference is aimed at 
communications profes- 
sionals, carrier, service, and 
hardware vendors who are 
interested in combining 
voice, data, and message 
systems applications. Con- 
tact Communications Net- 
works '81, c/o The Con- 
ference Company, 60 Austin 
St, Newton MA 02160, (617) 
964 -4550. 

January 13 -15 

Southcon /81 Show and 
Convention, Georgia World 
Congress Center and the 
Omni International Hotel, 
Atlanta GA. Contact Elec- 
tronic Conventions Inc, 999 
N Sepulveda Blvd, El Segun- 
do CA 90245, (213) 
475 -4571, (800) 421 -6816. 

January 14 -19 

The Forty- Second National 
Audio -Visual Convention 
and Exhibit, Dallas Conven- 
tion Center, Dallas TX. 
Over 300 manufacturers and 
producers of audio -visual, 
video, and microcomputer 
hardware and software will 
be exhibiting products. 
Seminars will cover market- 
ing and production of 
audio -visual items. For more 
information, contact the 
National Audio -Visual 
Association, 3150 Spring St, 
Fairfax VA 22031, (703) 
273 -7200. 

January 16-17 

Microcomputer Conference, 
Arizona State University, 
Tempe AZ. The goal of this 
microcomputer conference is 
to introduce educators to 
the applications of com- 
puters in the classroom. The 
emphasis of the conference 
is to provide an awareness 
of microcomputers and their 
impact on society. For fur- 
ther information, contact Dr 
Gary G Bitter, Arizona State 
University, Payne 203, 
Tempe AZ 85281. 

January 17 -18 

Educational Software 
Symposium, Holiday Inn, 



Circle 240 on inquiry card. 

MAIL ORDER DISCOUNTS 

apple computer 
Sales and Service 

APPLE II PLUS 48K 

$999 <111011. 

APPLE /// CALL FOR PRICES 
ACCESSORIES 

DISK II DRIVE & CONTROLLER IDOS 3 3) 525 MICROSOFT Z-80 SOFTCARO SYSTEM 290 
DISK II DRIVE ONLY 420 VIDER 80 COLUMN BOARD 
INTEGER BASIC FIRMWARE CARD 149 WIGRAPHICS AND SWITCH 350 
APPLESOFT II FIRMWARE CARD 149 HAYES MICROMODEM II 315 
MER SUR -R -MOD RF MODULATOR 30 SILENTYPE PRINTER WIINT CARD 495 
CENTRONICS PRINTER INTERFACE CARD 179 LANGUAGE SYSTEM WIPASCAL 395 
HIGH-SPEED SERIAL INTERFACE CARD 139 GRAPHICS TABLET 649 
LEEDEX VIDEO 100 ir B&W MONITOR 139 ALF MUSIC SYNTHESIZER 235 

SOFTWARE 
APPLE FORTRAN 159 THE CONTROLLER BUSINESS SYSTEM 515 
PFS SOFTWARE 85 THE CASHIER RETAIL MANAGEMENT 189 
APPLE DOS TOOL KIT 65 VISICALC 115 
APPLEPLOT GRAPH S PLOT SYSTEM 60 APPLEWRITER TEXT EDITOR 59 
CCA DATA MANAGEMENT 85 BASF 5,4 - DISKETTE 1101 30 

WE WILL TRY TO BEAT ANY ADVERTISED PRICE 

WE PERFORM APPLE WARRANTY REPAIR 

TO ORDER: Please phone using VISA and Master Card. Or send cashier's check, 
money order or personal check (allow 14 business days to clear). VISA and MC 
credit card service add 2 %. Shipping, handling and insurance add 3 %. California 
residents add 6% sales tax. 
ORDER HOURS: Monday thru Saturday 9 -5 PST. 

computer age, inc. 
Authorized Apple Dealer & Service Center 

4688 CONVOY ST., SUITE 105, SAN DIEGO, CA 92111 (714) 565 -4042 

Circle 241 on inquiry card. 

Model EP -2A -79 

EPROM Programmer 
TR S-80 
PET 

APPLE 
AIM-65 
K IM-1 
SYM -1 

ENTIFIC 
SWTPC 

Software available for F -8, 6800, 8085, 8080, Z -80, 6502, 1802, 
2650. 6809 based systems. 
EPROM type is selected by a personality module which plugs into 
the front of the programmer. Power requirements are 115 VAC 
50/60 Hz. at 15 watts. It is supplied with a 36 -inch ribbon cable for 
connecting to microcomputer. Requires 11/2 I/O ports. Priced at 
$169.00 with one set of software. (Additional software on disk and 
cassette for various systems.) Personality modules are shown below. 
Part No. Programs Price 
PM TMS 2708 51700 
PM 1 2704.2708 

. 171X1 
PM-2 2732 a:i.IXI 
PM-3 This 2716.. 1710 
PM TMS 2532 33111 
PM-5 TMS 2516.2716.2758 17181 
PMH MCM68764 a',IXI 

Optimal Technology, Inc. 
Blue Wood 127, Earlysville, Virginia 22936 

Phone (804) 973 -5482 

A new long -life 
alternative to trackballs 

With this new X -Y controller all you do is 
slide your fingertip In the desired direction. 

Then 3600 solid -state sensors embed- 
ded In a tough plastic block along with VLS 
hybrid circuitry detect the presence, 
motion, and direction of motion of your 
fingertip on the Touch GraphicsTMsurface, 
producing X- and Y- digital control signals 
for all graphics applications. 

The result Is a cost -effective alternative 
to trackballs, light pens, thumb wheels, etc. 

Circle 242 on Inquiry card. 

CALL TODAY 
This is a new micro -proximity touch - 

sensing technology you should know 
about. Call now for sales literature on this 
and other control devices. 

iasa 
2346 Walsh Ave., Sante Clara, CA 95051 

(408) 727 -TASA TWX 910 338 7820 

2 You HAVE 
ANY READING STUFF 

"I- I0U5 &2ATS 45 A 
f (21NCIf AL RESIDENCE? 

Good reading 
Order free IRS Publications on 
deductions, exemptions, tax credits, 
depreciation -over 90 topics in all. 
Available by using the handy order 
form in your tax package. 

A public service message from 
the Internal Revenue Service. 
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Bridgeport CT. Seminar 
topics will include educa- 
tional software for elemen- 
tary schools, mathematics 
curricula, and sciences; 
simulations; computer 
education; computer -aided 
instruction in foreign 
languages; and more. Con- 
tact Monica Kantrowitz, 
President, Queue, 5 Chapel 
Hill Dr, Fairfield CT 06432. 

January 17 -19 

Machine Othello Tourna- 
ment, University of Califor- 
nia, Santa Cruz CA. This 

2 -day tournament is open to 
individuals and teams that 
register by January 10. The 
tournament consists of eight 
rounds of play, with each 
contestant allotted 30 
minutes per game. To 
register, send your name, 
program designation, and 
equipment description to 
Professor Peter W Frey, 421 
Kerr Hall, University of 
California, Santa Cruz CA 
95064, (408) 429 -4005. 

January 17 -23 

The First Annual Alpha 

Micro User's Society Con- 
vention, Deauville Hotel, 
Miami Beach FL. Seminars; 
conferences; demonstrations; 
meetings for businessmen, 
programmers, and analysts 
are being featured. The con- 
vention is strictly for Alpha 
Micro users. Contact 
William L Miller & 
Associates, 8380 SW 151 St, 
Miami FL 33158, (305) 
233 -1216. 

January 27 -29 

Advanced Semiconductor 
Equipment Exposition, San 

You can extend the useful- 
ness and data entry speed 
of your TRS -80 by giving it 

the graphics and menu ca- 
pabilities of the Bit Pad One 
digitizer. 

With the Bit Pad and 
proper software, you can 
generate schematic dia- 
grams; describe sales 
curves to your computer; enter alphanu- 
meric information by merely touching 
printed letters on a menu, or enter order or 

inventory information by 
merely checking boxes on 
printed forms. 

Bit Pad One, complete 
with stylus, specially de- 
signed plug -in TRS -80 in- 
terface and power supply 
cost just slightly over 
$1,000. 

if you don't have a digi- 
tizer, you are restricting your TRS -80's 
abilities. We'll gladly send you a list of dis- 
tributors who have the Bit Pad One. 

°samma9 üal® 
,11' 

ttu 
us: 

,ate. n 
35 Brentwood Avenue, Fairfield, 
CT 06430, (203) 384 -1344 

Now, Bit Pad One - 
digitizer makes it easy to add 
graphics capability 
to your TRS -80! 

00000010011!"-- 
lflDO n 00D0...tAm©[ 
0°1200010100000 
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Jose Convention Center, San 
Jose CA. Over 100 exhibi- 
tors will feature equipment 
at this trade show. The 
show's emphasis is on new 
products and emerging 
technology in the semicon- 
ductor processing and pro- 
duction fields. Contact 
Cartlidge & Associates, 491 
Macara Ave, Suite 1014, 
Sunnyvale CA 94086, (408) 
245 -6870. 

January 28 -31 

The Third 1MMM /Data 
Comm International Japan 
Exposition, Harumi Exposi- 
tion Center, South Hall, 
Tokyo, Japan. Over 15,000 
scientists, design engineers, 
technical managers, applica- 
tions engineers, and other 
specialists are expected to at- 
tend this show. The In- 
ternepcon Japan /Semicon- 
ductor International con- 
ference is held concurrently. 
The conference program will 
include talks on microcom- 
puter- controlled data - 
communications systems, 
peripheral interfacing, soft- 
ware management, and 
more. Contact Industrial 
and Scientific Conference 
Management Inc, 222 W 
Adams St, Chicago IL 
60606, (312) 263-4866. 

February 1981 

February 2 -5 

The Second Middle East 
Electronic Communications 
Show and Conference, 
Bahrain Exhibition Centre, 
Bahrain. This conference 
will cover communications 
research, technology, and 
administration in satellite 
communications, digital 
communications, networks 
and industrial systems, and 
business communications. 
An exhibition will also be 
held. Contact TMAC, 680 
Beach St, Suite 428, San 
Francisco CA 94109, (800) 
227 -3477. 

February 4 -5 

Computer and Office 
Automation Show and Con- 
ference, Hyatt Regency 
Hotel, Vancouver, Canada. 
This conference will feature 
data -processing equipment, 
small- business computers, 



Our State -of -the -Art 
thinking gave you 

v u SARG ON. 
But chess isn't all 
we think about! 

SARGON II ISpracklenl The Champ of champs. 
"... an excellent program which will provide a 
true challenge for many players ...Save your money 
and buy. SARGON II.. " '80 Software Critique. 
03403. TRS 80 Level I1: 03404. Apple 1I; 03410. OSI 
C I P: 03440. OSI C4P: 03401. PET; each tape $29.95. 
03408. TRS 80 Level 11 Disk: 03409. Apple 11 Disk: 
03414. OS1 C I P Disk: 03444. OSI C4P Disk: 
03484. C8P Disk: each $34.95 

BLACKJACK MASTER: A Simulator Tutor 
Game (Wazaney) A serious game that performs 
complex simulations and evaluations of playing arid 
betting strategies. 05303. TRS-80 Leuel ¡I tape. 
$21.9í. 05308. TRS 80 Disk Version. $29.95 

REVERSAL ISpracklenl 
Winner of the software division of the First Inter- 
national Man Machine OTHELLO' Tournament. 
this version of the 200 year old game Reversi.(eaturea 
27 levels of play and high resolution color graphics. 
(17004. APPLE 11 tape. $29.95: 07009. APPLE 11 Disk. 
$34.95 

APPLESOFT UTILITY PROGRAMS (Gilder) 
Increase your BASIC programming speed and flexi 
hility Contains 9 useful subroutines: 1. REM Writer 
2. PRINT Writer 3. POKE Writer 4. Hexadecimal 
Decimal Converter 5 Line Counter 6. Renumber 
7 Append 8. Byte Counter 9. Slow List Stop List 
03504. Apple 11 tape. $29.95 

FLASH & CRASH SOUND EFFECTS 
IAmencan Micro Products) 
A collection of 18 subroutines that can be incorpo- 
rated into your own programs to produce sound 
effects with the American Micro Products music 
hoard. Included are: Train. Explosion. Phaser, 
Chimes. Sirens, Jet and 12 others. 
08709, APPLE 11 Disk. $39.95 

ORDERING INFORMATION 
Send nit the kcd helms A r he, k nr money 
order is enclosed I understand thai Hayden pays shipping 
and handling costs and that l can return any disk or tape within 
IO days it rt is defective m I am dissatisfied nigh it for any 
reason Residents of NJ and CA must add sales an 011er 
good in US only 

6502 DISASSEMBLER (Stamm) 
Produce assembly language source files with labeled 
subroutines and references from programs already 
in memory. It is compatible with Hayden's ASSEM- 
BLY LANGUAGE DEVELOPMENT SYSTEM. 
08609. APPLE 11 Disk. $34.95 

PSEUDODISK ( Neuschatz) 
This money-saving program simulates a disk memory 
system for Integer BASIC programs. It allows multi- 
ple programs in memory at the same time which 
can be run from a catalog. 04804. APPLE 11 tape, 
$24.95 

LINE & VARIABLE CROSS REFERENCE 
GENERATOR (Johnson) Provides a cross- refer- 
ence of line numbers and variable names. 07301. 
PET tape. $16.95 

DISK CATALOGER (LeBar) 
Automatically maintains a crossreference listing 
of all your programs. their location by disk number. 
their function and use. Catalogs. lists and sorts 
programs. 05203. TRS -80 Level II tape. $16.95: 
05208. TRS -80 Level II Disk. $21.95 

APPLE'" ASSEMBLY LANGUAGE DEVEL- 
OPMENT SYSTEM: An Assembler /Editor/ 
Formatter ( Lutus) Write and modify your machine 
language programs quickly and easily. 04609. Apple 
11 Disk Version. $39.95 

SUPER APPLE" BASIC (Lutus) A structured 
BASIC that compiles into an optimized Applesoft 
or Integer BASIC program. 05409, Apple 11 Disk. 
$39.95 

MAILING LIST (Tru -Data Software) Lists 
addresses. prints labels. allows for alterations and 
deletions, and has the capacity to make duplicate 
data file disks. Can only be used with version 1.5. 
05713. Heath tape. $49.95 

III 

Hayden 
Book Company, Inc. 

50 f s u .i Street. Rochelle Park. NJ 07662 

O 00100 024(14 03401 
O 01401 02501 03403 

01403 0 02503 03404 
0 01404 0 02601 0 03408 
O 01407 0 02701 0 03409 

01413 113304 O 03410 

Name 

City/State, 

0 
0 
0 

03414 
03440 
03444 
03484 
03504 
04501 

0 04503 
0 04504 

04513 
0 04609 

04804 
O 04909 

0 05103 
05108 

O 05203 
0 05208 
0 05308 

05409 

0 07009 
07301 

0 07809 
0 08609 
O 08709 

5681 8 

Address 

Zip 
Name of individual ordering must be filled in B181 

FINPLAN: A Financial Planning Program for 
Small Business (Montgomery) Allows you to enter 
data from a balance sheet into the program. to make 
assumptions about future growth of business. and 
to have the computer project results for up to a five 
year period based on those assumptions. And it 

you change any data. the program revises all result- 
ing data automatically. The disk version can only 
be used with TRSDOS Version 2.3. 05103, TRS-80 
Level 11 tape. $69.95: 05108. TRS.80 Leuel 11 Disk 
Version. $74.95 

DATA MANAGER: A Data Base Management 
System and Mailing List ( Lutus) Store information 
on a floppy disk. and retrieve it quickly and easily 
by specific names. or by category. 04909. Apple!! 
Disk Version. $49.95 

MCAP: A Microcomputer Circuit Analysis 
Program (Savon) Performs a linear voltage, 
impedance, or transfer impedance analysis of an 
electronic circuit. 04501. PET: 04503, TRS-80 Leuel 
1l; 04504 Apple 11; each tape $24.95: 04513 
Heathkit /Zenith Disk. $29.95 

MICROCOMPUTER AIDED DESIGN OF 
ACTIVE FILTERS (Gilder) Eight programs that 
simplify the design of active filters and will calculate 
the component values needed for various bandpass, 
low -pass. and notch -type filters. 01401. PET: 01403, 
TRS-80 Leuel II: 01404. Apple II: 01407. Heath: each 
tape $16.95: 01413. Heathkit'Zenith Disk Version. 
$21.95 

DISK CERTIFIER AND COPIER (Jacc Inc.) 
A handy utility program that certifies the acceptability 
of blank diskettes and rejects those with flaws. It 
also includes a fast machine language disk copying 
program that will work on single and dual drive 
systems. 07809. APPLE 11 Disk. $19.95 

SONGS IN THE KEY OF APPLE (Lopatin) 
Allows you to see and hear your favorite tunes. pre 
programmed tunes or music you create (up to 200 
notes. including rests. per musical piece). 03304. 
Apple Il tape. $10.95 

HOW TO BUILD A COMPUTER -CON- 
TROLLED ROBOT (Loofbourrow) Contains 5 
control programs that consist of: Joystick Control 
Program: Self- Direction Program: Impact Sensor 
Control Routine: and more. 00100.KIM -1 tape. $14.95 
Should be used with text HOW TO BUILD A 
COMPUTER -CONTROLLED ROBOT, 56818. 
$9.75 

Apple is o trademark ul Apple Computer Curtxmy. Its 
and is nor uffihareri trail Harden Book Compote.. Iris 

Call Toll Free 
24 hours a day, 
(1- 800.821 -3777, ext. 302)* TO CHARGE 
YOUR ORDER TO Master Card or Visa. 
Minimum order is $10.00; customer pays 
postage and handling. 
From Missouri call (1- 800 -892.7655, ext. 302) 

Hayden 
Circle 253 on inquiry card. 

50 Essex Street, Rochelle Park, NJ 07662 Book Company, Inc. 
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computer peripheral prod- 
ucts, medium- and high- 
speed copiers, word- proces- 
sing systems, and conven- 
tional office products and 
services. Seminars on the 
role of computers in 
information management, 
electronic mail, data base 
applications, and other 
related topics will be given. 
Contact Whitsed Publishing 
Ltd, Suite 1201, 55 Bloor St 
W, Toronto, Ontario, 
Canada, M4W 3K2. 

February 9 -13 

Reliability Engineering, 
Testing and Maintainability 
Engineering, University of 
California, Los Angeles CA. 
This course is designed for 
reliability, product assur- 
ance, logistics, quality 
assurance, and design 
engineers. The course is in- 
tended for those required to 
design and to predict the 
reliability of components, 
equipment, and systems. 
The fee is $750. Contact 
Continuing Education in 
Engineering and Mathe- 
matics, UCLA Extension, 

POB 24901, Los Angeles CA 
90024, (213) 825 -1047. 

February 14 -16 

International Conference on 
Microcomputer Applications 
to Industrial Controls, 
Jadavpur University, Calcut- 
ta, India. Papers will be 
presented on the applica- 
tions of microcomputers to 
industrial controls in the 
areas of general systems. 
Contact Dr Sushil Dasgupta, 
Professor and Head, Elec- 
trical Engineering Depart- 
ment, Jadavpur University, 

INTELLIGENT 
MODEM'" 

BIZCOMP 1022 for Computer Applications 
Looking to have your small business system do late -night polling over the telephone 
net? Or how about store -and -forward electronic mailing, distributed networking or 
automatic data downloading? IMPOSSIBLE using acoustic couplers. FAT CHANCE 
with a "DUMB" modem. BIZCOMP's new 1022 Intelligent Computer Modem is de- 
signed for the versatility and performance needed in computer applications -at a 
price you can afford! 

There was a time when business applications required a modem, an auto-calling unit, a 
DM and a messy computer interface board. Not to mention a bear of a headache trying 
to write the comm software. Well now you can wash your hands of the mess and hassle 
of outmoded "DUMB" modems. Plug in a BIZCOMP Intelligent Modem and discover 
the simplicity of a full control, 3 -wire RS-232 interface. An integral serial dialer with both 
tone and dial -pulse capability. Direct connect, FCC registered auto-answer. And 
reliable Bell Standard 103 compatibility at up to 300 baud. The 1022 even does double 
duty as a remote maintenance /diagnostics device. Whatever your application, BIZ - 
COMP Intelligent Modems open the road for advanced communications. 

BIZCOMP Communications... 
Why not start with the best? 

SI$COMP 
P.O. Box 7498 Menlo Park CA 94025 415/854 -5434 

Rentals and leasing available from Leasametric, 800/227-6773: 415/574.5797 in Calif. 
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40B, Southern Ave, 
Calcutta -700029, India. 

February 17 -18 

Integrating Word Processing 
and Electronic Data Proces- 
sing: Technology, Architec- 
ture, Planning, The Harvard 
Club, New York NY. The 
topics of this seminar will be 
the study of word proces- 
sing today and its future, 
the evaluation and selection 
of systems, electronic mail 
and communications, and 
the automated office. For 
further details, contact the 
seminar coordinators at the 
Center for Management 
Research, 850 Boylston St, 
Chestnut Hill MA 02167, 
attn: Ms Karen Smolens, 
(617) 738 -5020. 

February 18 -20 

Business - and Personal- 
Computer Sales and Exposi- 
tion and the Houston 
Business Show, Houston 
Civic Center, Capitol Ave 
and Bagby St, Houston TX. 
Data -processing managers, 
systems analysts, program- 
mers, educators, hobbyists, 
and user's groups will find 
this exposition useful. The 
business show is primarily 
designed for purchasing and 
office managers, executives, 
business owners, attorneys, 
accountants, and physicians. 
For details, contact Produx 
2000 Inc, POB 2000, Bala 
Cynwyd PA 19004, (215) 
457 -2300. 

February 23 -26 

Computer Science Con- 
ference, Stouffer's Riverfront 
Towers Hotel, St Louis MO. 
The conference is sponsored 
by the ACM (Association 
for Computing Machinery). 
The Ninth Annual Corn - 
puter Science Employment 
Register will be conducted. 
This register aids in match- 
ing computer scientists and 
data -processing specialists 
with employer oppor- 
tunities. For information, 
contact Orrin E Taulbee, 
ACM Computer Science 
Employment Register, 
Department of Computer 
Science, University of Pitts- 
burgh, Pittsburgh PA 15260, 
(412) 624 -6475. 

February 26-27 

Louisiana Computer Exposi- 
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Lion, University of 
Southwestern Louisiana, 
Lafayette LA. Papers will be 
read on operating systems, 
data -base management and 
support, distributed com- 
puters systems, and related 
topics. Contact William R 

Edwards, c/o the Computer 
Science Department, Univer- 
sity of Southwestern Loui- 
siana, POB 44330, Lafayette 
LA 70504, (318) 264 -6284. 

March 1981 

March 8 -11 

TI -MIX 1981, Marriott 
Hotel, New Orleans LA. 
This is a conference for 
Texas Instruments equip- 
ment users. Thirty-six ses- 
sions consisting of individual 
presentations, panel discus- 
sions, and workshops, are 
planned. Two exhibit rooms 
featuring the latest computer 
equipment from Texas In- 
struments will be open. 
Contact TI -MIX, M/S 2200, 
POB 2909, Austin TX 
78769, (512) 250-7151. 

March 11 -13 

Business- and Personal - 
Computer Sales and Exposi- 
tion and New York Business 
Show, Madison Square 
Garden, New York NY. See 
February 18 -20 for details. 

March 17 -20 

The Fourteenth Annual 
Simulation Symposium, 
Tampa FL. Papers describing 
digital discrete simulation 
and other techniques, such 
as continuous or analog, 
will be read. This sym- 
posium is a forum for the 
exchange of ideas and tech- 
niques in computer simula- 
tion. Contact Annual Simu- 
lation Symposium, POB 
22621, Tampa FL 33622. 

March 23 -25 

Office Automation Con- 
ference, Albert Thomas 
Convention Center, 
Houston TX. This con- 
ference will present seminars 
on concepts and methods 
behind the latest office 
technologies and an exhibit 
of equipment. Contact Of- 
fice Automation Conference, 
POB 9659, Arlington VA 
22209, (703) 558 -3617. 

March 24 -26 

The Southwest Semiconduc- 
tor Exposition, Phoenix 
Civic Plaza Convention 
Center, Phoenix AZ. Over 
140 equipment and materials 
makers will exhibit over $12 
million of semiconductor, 
hybrid, and printed- circuit- 
board production, proces- 
sing, and test equipment. 
Contact Cartlidge & 
Associates Inc, 491 Macara 
Ave, Suite 1014, Sunnyvale 
CA 94086, (408) 245 -6870. 

March 31 -April 2 

Cincinnati Business Show, 
Cincinnati Convention - 
Exposition Center, Cincin- 
nati OH. Office equipment 
and services including 
automated systems, com- 
munications, computers, 
telephone systems, word 
processing, data processing, 
printing equipment, and 
other office supplies, will be 
featured. A program of 
business seminars is also 
scheduled. Contact Ray G 

Nemo, 5679 Creek Rd, Cin- 
cinnati OH 45242, (513) 
531 -5959. 

Tax Practitioners / CPAs: 
Successful Tax Professional Reveals 
Effective Practice Development 
Formula.... 

"Every tax 
professional...whether he 
is desirous of expanding 

his practice, or just 
better serving his existing 

clientele (or both)...can 
profit from this system." 

Are you satisfied with the growth of your tax practice? 

Successful practice development is a perplexing problem facing all tax professionals 
today. The field tested MICROTAX professional tax preparation software package 
can provide you with an innovative solution...and at the same time enable you to 
serve your existing clientele in a more professional and timely manner. 

Consider the advantages this state -of- the -art package can bring to your practice: 
Complete System... 
...containing Federal Individual. Corporate AND State 
Individual returns. The system is designed to accept in. 
formation. summerire the data. compute the tax. and 
print the returns: including all forms and schedules re 
quired by the I.R.S. 

Ile 
MicroTax is cost -efficient for practices preparing as lew 
as 20 returns per tax season...but comes with a fast 
mode. capable of processing 2.000 returns -or more! 

Best Of All... 
...and this is really exciting...MicroTax allows you to of. 
ter prayaarand fa: planning to your 
clients- enabling you io predict the potential liability 
and take steps to minimize the tax in a timely manner. 

Complete inOlfice Security 
-no risk of sensitive client information falling into the 
wrong hands. 

Saves Time 
Compared with conventional service bureaus. MicroTax 
offers virtually instant turnaround time. 
More Profeaatonal 
Greater range of services allows you to present a more 
professional appearance to your clients. 
Requirements: 
CP /M. Microsoft Basic G 48K Memory 

introductory Price ('tll Dec. 1, 1980) 
MicroTax is available as a three part system: 

Federal Individual 
State Individual 
Corporate 

$750.00 Annual Updates 
250.00 Are Available 
250.00 

MicroTax is a versatile and money -saving tool that NO tax professional should be without (it's been 
selected for use by COMPUTAX of Utah). 

Call or write today for additional information, or your nearest dealer. Problems that can't wait? 
Call Don White our V.P. of Research and Development, direct, at (213) 668-0238. 

Circle 234 for microTax Circle 246 for SOFTWARE Inc. 

m coTä 
Income Tax Software Specialists 

Available at most 
Professional computer retailers 

Inc. 
3600 WILSHIRE BOULEVARD, #1510, LOS ANGELES, CALIFORNIA 90010 (213) 738-9972 
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DISK DRIVE BONANZA BY QTR 
8" DISK DRIVES 

Shugart 801R Sgl /side Dbl /Den $395.00 
Two for $775.00 
Qume Datatrak rdbl sided, dbl density. 
OME -8DS (851R compatible) S 599.00 
Pkg of two S549.00 ea 

I 

II 

ID 

OT DISK PACKAGES 
Dbl Den Controller, A & T, two 8" dbl den drives. CP /M 
2.2, cabinet, power supply & cables $1395.00 
Two 801R disk drives with cabinet, 
& fan 

power supply 
$1100.00 

Dual 8" Drives: 
Dbl den drives in cabinet only 
2 sgl sided (801R) $ 989.00 
2 dbl sided (OUME) $1409.00 

51/4" DRIVES 
MPI -B51 MPI B -51 5250.00 MPI -B91 MPI B -91 .. . ... 5375.00 

SgI Sided SgI Dbl Den SgI Sided Obi Den. 77 Tracks 
Exact Replacement for SA -400 

MPI -B52 MPI B -52 .. 5350.00 
Dbl Sided. Dbl Den 

COM PUTER 
SYSTEMS 

INC. 
15620 South Inglewood Ave. 
Lawndale, California 90260 
(213) 970 -0952 

PERTEC FO -200 PER -FD200 5225.00 
SgI Sided. SgI Dbl Den 

Shugart SA400 SHU -SA400 .. 5250.00 
SgI Sided. Obl Den 

WE ACCEPT M /C, VISA, AM EXP 
PLACE ORDERS TOLL FREE 

1- 800 -421 -5150 
(CONTINENTAL U.S. ONLY) 

(EXCEPT CALIFORNIA) 
CP M is a trademark of Digital Research 

FINDING SOLUTIONS 
AND BEING COMPETITIVE 

IS OUR BUSINESS. 
Having problems and looking for a 
computer to help solve them? 
Are you finding computer dealers 
come in one of two ways? Either 
Full system support with Full price 
or Take it or Leave it with Low 
price. At Omega we don't believe 
that you should have to make a 

choice. Yes, we're in business to sell 
products but also, to solve your 
problems. Our prices will be the _ ° computer 
owest possible. Our support and 

Authorized Dealer 

product quality will be second to none. Check out our Mail Order prices in this 
ad (our retail prices will be higher). See if you don't agree with our first claim. 
For our second claim, call us with your data processing needs and problems. 
Better yet, come in and see us. Finding solutions and being competitive is our 
business. We never forget either of them. 

APPLE II "PLUS" 16K 5 929.95 
48K 1079.95 

Calculators: ($2.00 shipping charge) 
Hewlet Packard 

Apple II Accessories: HP -85 CALL HP -41C .. $269.00 
Disk II with Controller 8 3.3 DOS $535.00 HP -67 $299.00 HP -97 589.00 
Disk II 2nd drive 435.00 HP -34C 127.00 HP -38C 127.00 
Graphics Tablet .... 665.00 Texas Instruments 
Language System with PASCAL .. .... 395.00 TI -58C 109.00 TI -59 ......209.00 
Stientype Printer w /Int 489.00 Cannon 
Integer Firmware Card ... . 152.00 P10 -D 80.00 P7 -D . 80.00 
Z -80 Soitcard 259.00 Sharp 
Videx Videoterm 80 col Card 279.00 6200 ...... ....98.00 5813 35.00 
Sanyo 12" Green Monitor 279.00 5100 89.00 5102 80.00 
Mail Order Terms of Sale: Price based on prepaid orders. Visa or Master Charge orders may have service charge added 
to purchase price. No COD's. Allow 14 working days for personal and company checks to clear. All orders (unless 
specified in ad) within Continental U. S. shipped U.P.S. no charge. APO or out of Continental U. S. write or call for 
shipping charges. All prices subject to change and all offers subject to withdraw, without notice. CA residents add 6% 
sales tax. 

OMEGA MICRO COMPUTERS 
The Problem Solving Company 1447 I rranre Boulevard l iir rams , t alilurni,i 9)5(11 12131 .370.9456 
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Clubs and 
Newsletters 

ET -3400 Users Group 

A group has formed to 
collect and distribute infor- 
mation for ET -3400 owners. 
They need articles, letters, 
programs, and general news. 
Contact ET -3400 Users 
Group, c/o Charles Van 
Dyke, 11231 Oak St, El 

Monte CA 91731, (213) 
443 -2237, CompuServe 
account 70250,463. 

Heath Users Club 

The Triad Heath Users 
Group meets at 1 PM on the 
second Saturday of each 
month at the Sears Activity 
Room in the Hanes Mall in 
Winston -Salem, North 
Carolina. Contact Hughes 
Hoyle at (919) 378 -1050, or 
Steve Minor, 424 Cliffdale 
Dr, Winston -Salem NC 
27104, (919) 765 -7717. 

WATNEWS 

The Computer Systems 
Group at the University of 
Waterloo is the publisher of 
WATNEWS, a newsletter on 
educational computing. 
WATNEWS describes soft- 
ware systems that are devel- 
oped at the University of 
Waterloo. The newsletter's 
purpose is to communicate 
with people involved in the 
presentation of computer 
science, business data pro- 
cessing, and related courses. 
Some of the software fea- 
tured in the newsletter in- 
cludes Waterloo BASIC for 
the Commodore PET and an 
enhanced version for the 
IBM Series I computer. 
Other articles have featured 
a Pascal compiler and struc- 
tured programming in 
macroassembly languages. 
For more information, con- 
tact WATNEWS, Computer 
Systems Group, University 
of Waterloo, Waterloo, On- 
tario, Canada N2L 3G1, 
(519) 885 -1211. 



Interest Group for 
Possible 
IBM Computer 

With many industry ana- 
lysts predicting advances in 
semiconductor technology 
that will allow the instruc- 
tion set of the IBM /370 
computer to be executed by 
a microcircuit on a single 
chip (or a few chips) of 
silicon, some pioneering en- 
thusiasts are anticipating the 
announcement of the 
IBM /380, a possibly per- 
sonal computer with the full 
capability of, perhaps, the 
System /370 -135. 

Mokurai Cherlin, of APL 
Business Consultants Inc, is 

organizing Group /380, a 

user group for the anticipat- 
ed System /380. Mr Cherlin's 
intent is to prepare in ad- 
vance for use of this ma- 
chine, so that people will 
know what to do with it 
when, and if, it arrives. The 
first project of Group /380 is 

to compile a directory of 
software for the System /370 
that is free, low -cost, or 
suitable for personal - 
computing use. 

Individual memberships 
for $10 and corporate mem- 
berships for $25 can be ob- 
tained from Group /380, 
POB 1131, Mt Shasta CA 
96067. Members will receive 
a newsletter, instructions for 
program submissions, and 
access to a computerized 
data base of relevant 
hardware and software 
information. 

Independent 
Heathkit 
Vendors Listed 

Heathkit computer owners 
can find the hardware and 
software they need with this 
directory of suppliers com- 
piled by Buss: The Indepen- 
dent Newsletter of Heath 
Company Computers. The 
newsletter includes over 
sixty suppliers of Heathkit- 
compatible products. The 
suppliers are not affiliated 
with Heath. The Buss direc- 
tory is available for $7.50 
from Buss, 325 -B Penn- 
sylvania Ave SE, Washing- 
ton DC 20003, (202) 
544 -0484. 
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THE 100,000 DAY CLOCK: 

Put your S -100 Computer 
on the clock. 
A real time clock could double the 
utility of your computer. Time events 
in 100µS increments for up to 100,000 
days (over 273 years). Program events 
for the same period with real time 
interrupts that permit pre- 
programmed activities to take 
place...without derailing on -going 
programs. Maintain a log of computer 
usage. Call up lists or appointments. 
Time and date printouts. Time events. An 
on -board battery keeps the clock running in 
the event of power outage. 

Mountain Computer also offers a complete line 
of peripheral products for many fine computers. 

Available at your dealer's. Now. / Mountain Computer 
I NCORPORATED 

300 Harvey West Blvd., Santa Cruz, CA 95060 
(408) 429 -8600 TWX 910 598 -4504 

(212) 986 -7690 

MAIL ORDER ONLY 
Micro Computer Your One Stop For...Quallty and Huge Saving. 

IS COU NTcompany 
QUALITY DELIVERY SERVICE 
60 E. 42nd St. Suite 411 New York, NY 10017 

COMMODORE 
8K - $729 
16K - $888 
32K - $1088 

APF 2022 - $695 
IM! - $495 2040 - $1088 
IM2 - $988 8050 - $1435 

8032 - $1495 

CENTRONICS 
CALL FOR PRICES 

ATARI XYMEC 
800 -$795 HQ 1000 - $2395 

EPSON MX -80 CALL FOR PRICE 
PAPER TIGER 445 & 460 CALL 

APPLE 
16K - $ 959 
48K - $1059 
Disk - $529 

Other Products Avail 

MI( 
SUPERBRAIN* 
*32K - $2445 
64K - $2645 
64KQD - $3395 

*32K add -in memory 
only $10 with 
purchase 

NEC 
SPINWRITER 
5510 - $2795 
5520 - $2990 

-. 
*XEROX 
1740 RO - $2619 
1740 KSR - $2995 
1750 RO - $2795 
1750 KSR - $2995 
1730 - $2195 

MAIL ORDER ONLY * (DENOTES ITEMS 

Send Certified Check (Personal or Company Checks require 2 weeks to clear.) 
SHIPPED F.O.B. NYC) 

We pay all shipping and Insurance charges except Items marked with asterisk. PHONE (212) 986-7690 VISA. MasterCharge add 5% N.Y.S. Residents add appropriate sales tax. 
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E TREPRE EURS 
EEDE MORE THAN EVER IN THE MICRO- 

COMPUTER INDUSTRY. 
The shortage of knowledgeable dealers /distributors is the #1 problem of microcomputer 
manufacturers. Over 300 new systems houses will go Into business this year, but the number falls 
short of the 1200 needed. It Is estimated that the nationwide shortage of consultants will be over 
3000 by 1981. The HOW TO manuals by Essex Publishing are your best guide to start participating 
in the continued microcomputer boom. 

HOW TO START YOUR OWN SYSTEMS HOUSE 
6th edition, March 1980 

Written by the founder of a successful systems house, this fact- 
s'o' filled 220 -page manual covers virtually all aspects of starting and 

.,... operating a small systems company. It is abundant with useful, r O tCMS real -life samples: contracts, proposals, agreements and a complete 
business plan are included in full, and may be used immediately by 

5 7 51 the reader. 
NOSE Proven, field -tested solutions to the many problems facing the 

small systems house are presented. 

From the contents: 
New Generation of Systems Houses The SBC Marketplace 

Marketing Strategies Vertical Markets & IAPs Competetive 
Position/ Plans of Major Vendors Market Segment Selection & 
Evaluation Selection of Equipment & Manufacturer Make or Buy 
Decision Becoming a Distributor Getting Your Advertising 
Dollar's Worth Your Salesmen: Where to Find Them Product 
Pricing The Selling Cycle Handling the 12 Most Frequent Objec- 
tions Raised by Prospects Financing for the Customer Leasing 

S36. No 10 Questions You Will Have to Answer Before the Prospect Buys 
Producing the System Installation, Accaptance, Collection 

Documentation Solutions to the Service Problem Protecting Your Product Should You Start 
Now? How to Write a Good Business Plan Raising Capital 

HOW TO BECOME A SUCCESSFUL COMPUTER CONSULTANT 
by Leslie Nelson, May 1980 

Independent consultants are becoming a vitally important factor in 
the microcomputer field, filling the gap between the computer 
vendors and commercial/ industrial users. The rewards of the 
consultant can be high: freedom, more satisfying work and doubled 
or tripled income. HOW TO BECOME A SUCCESSFUL COM- 
PUTER CONSULTANT provides comprehensive background infor- 
mation and step -by -step directions for those interested to explore 
this lucrative field: 

Established consulting markets How to get started Itemized 
start -up costs Are you qualified? Beginning on a part -time basis 

The Marketing Kit Should you advertise? Five marketing tips 
Getting free publicity How much to chargeWhen do you need a 

contract? Sample proposals Which jobs should be declined 
Future markets The way to real big money Avoiding the legal 

associations can help you The National Register of Computer Con- 
did It: real -life sample cases and much more. 

HOW TO BECOME 
A SUCCESSFUL 

COMPUTER 
CONSULTANT 

1 LESLIE NELSON 

E S S E : PUBLISHING 

S28. No. 16 

pitfalls How consultants' 
sultants How others 

FREE -LANCE SOFTWARE MARKETING 3rd edition, June 1980 

FREE-LANCE Writing and selling computer programs as an independent is a 
business where you can get started quickly, with little capital 

SOFTWARE investment you can do it full time or part time the potential 

MARKETING profits are almost limitless. Since the demand for computer 
software of all kinds Is growing at an explosive rate, the conditions 
for the small entrepreneur are outstanding. 

h, This manual will show you how to sell your own computer programs 
Bl.AIBFrn.S using these proven techniques: direct to Industries through 

consulting firms through manufacturers of computer hardware 
In book form mail order through computer stores. It will 

show you how to profitably sell and license all types of software 
ranging from sophisticated analytical programs selling for thou - 

t: F: B % PI B i. i C .t 1.10%!: sands of dollars, down to simple accounting routines and games for 
personal computers. 

The book will guide you step by step through the process of 
$30. No. 32 marketing, advertising, negotiating a contract, installing software, 

training users and providing maintenance and support. It also contains sample software contracts 
that have been used in actual software transactions. Also included are tips on how to negotiate with 
a large corporation, ways of avoiding personal liability, techniques for obtaining free computer time 
and hints on how to run a free -lance software business while holding a full -time job. 

ESSEX PUBLISHING CO. Dept. 2 

285 Bloomfield Avenue Caldwell, N.J. 07006 

Order books by number. Send check, money order (U.S.$), VISA or Master Charge #. 
Publisher pays 4th class shipping. For Air Mall shipping add $2.50 per book In USA and 
Canada, $5.00 In Europe, $8.00 elsewhere. N.J. residents add 5% sales tax. 

No. 10 No. 16 NO. 32 Check enclosed Credit card 

Name 

Address 

City State Zip 

Card M Exp 
For faster shipment on credit card orders call (201) 783-6940 between 9 and 5 Eastern time. 
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Newsletter for the 
Sinclair ZX80 
Microcomputer 

Syntax ZX80 is a monthly 
newsletter for Sinclair ZX80 
users. Featuring news and 
reviews of ZX80 hardware 
and software, the publica- 
tion focuses on the Z80A- 
based microcomputer from 
Sinclair Research Ltd, Cam- 
bridge, England. The news- 
letter provides forecasts of 
applications, technical 
details for homebrewers, 
and a forum for users to 
share advice about programs 
and vendors. The yearly 
subscription rate (twelve 
issues) is $25. Syntax ZX80 
is available from Ann 
Zevnik, Editor, The Har- 
vard Group, Bolton Rd, RD 
2, Box 457, Harvard MA 
01451, (617) 456 -3661. 

OSI Users Group 

An OSI (Ohio Scientific) 
users group is forming in 
New Jersey. Contact the 
OSI Users Group, 4 Swim- 
ming River Rd, Lincroft NJ 

07738, (201) 747 -8888, atten: 
Bob Childs. 

BYTE's Bits 

Free MusicSystem 
Updates 

If you have purchased 
Mountain Hardware's 
MusicSystem, a music - 
synthesis package for the 
Apple II contained in a com- 
bination of hardware and 
software, you are entitled to 
receive, free of charge, ver- 
sion 2.0 of the MusicSystem 
software, if you did not 
receive it with your pur- 
chase. According to Avery 
E Dee, vice president of 
marketing at Mountain 
Hardware, copies of the 
MusicSystem with earlier 
releases of the software 
(probably version 1.2) were 
sold with the intention of 
sending the version 2.0 sof t- 
ware free of charge to 
registered owners. Unfor- 
tunately, the company has 



no way to contact owners 
who have not sent in the 
MusicSystem warranty card. 

Version 2.0 of the soft- 
ware includes significant 
improvements in the capa- 
bilities of the system, in- 
cluding user definition of 
musical instruments, quicker 
file loading, and printout of 
musical scores on the Apple 
Silentype printer. Music - 
System owners who have 
not received version 2.0 of 
the system software should 
send in their warranty cards 
(indicating the version 
received with the system) or 
call or write Mountain 
Hardware Inc at 300 Harvey 
West Blvd, Santa Cruz CA 
95060, (408) 429 -8600. 

Radio Network for 
6502 
Microcomputer Users 

There now are three radio 
nets for the microcomputer 
user on the amateur -radio 
frequencies. The East Coast 
Apple Net is on or near 
7260 kHz every Saturday 
morning at 1300 UTC 
(Coordinated Universal 
Time) -ie: 9 AM Eastern 
Daylight Time. Transmis- 
sion mode for this 40 -meter 
net is lower sideband with 
W1UKZ in Scituate, Massa- 
chusetts, as net control. In 
the Greater Boston area 
there is a 2 -meter net for 
those interested in Apple 
computers on the Norwell 
repeater (144.65 /145.25 
MHz). This net meets at 8 
PM local time every 
Wednesday. W1UKZ, 
WAIZKB, and others act as 
a control for this net. The 
Atari International Com- 
puter Net meets Tuesdays at 
0100 UTC -ie: 9 PM Eastern 
Daylight Time, Monday 
evenings -with W1UKZ in 
Scituate again serving as the 
control. These nets transfer 
news about everyday com- 
puter subjects and specific 
news on computers and new 
products, and there are pro- 
gram swaps. For more infor- 
mation, contact David P 
Allen, W1UKZ, 19 Damon 
Rd, Scituate MA 02066. 

ACNOSTICS H 
Diagnostics II is SuperSoft's expanded Diagnostic package. 
Diagnostic II builds upon the highly acclaimed Diagnostics I. It will test 
each of the five areas of your system: 

Memory Terminal Printer CPU Disk 

Every test is expanded. 
Every test is "submit" -able. A "submit" file is included in the package which 
"chains" together the programs in Diagnostics II, achieving an effective 
acceptance test. All output can be directed to a log file for unattended operation, 
for example over night testing. Terminal test is now generalized for most crt 
terminals. A quick -test has been added for quick verification of the working 
of the system. 

The memory test is the best one we have encountered. It has new features, 
including: 

default to the size of the CP /M Transient Program Area (TPA) 
printout of a graphic memory map burn in test 
bank selection option memory speed test 

Diagnostics -II still includes the only CPU test for 8080/8085/Z80. 

A Spinwriter /Diablo /Qume test has been added, which tests for the positioning 
and control features of the Spinwriter /Diablo /Qume as well as its ASCII 
printing features. (Serial Interface only) 

And, as with all SuperSoft products, a complete online HELP 
system and user manual is included. 

Price: $100.00 (manual only): $15.00 

Requires: 32K CP /M 
CP /M Formats: 8" soft sectored, 5" Northstar, 5" Micropolis 

Mod II, Vector MZ, Superbrain DD /QD 

MYZJIM 

mastm chile 

SuperSoft 
First in Software Technology 

All Orders and General Information: 
SUPERSOFT ASSOCIATES 
P.O. BOX 1628 
CHAMPAIGN, IL 61820 
(217) 359 -2112 
Technical Hot Line: (217) 359-2691 
(answered only when technician is available) 

CPIM REGISTERED TRADEMARK DIGTAL RESEARCH 
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today one dollar buys 
6% readers who actually see 

your sales message. 
As your selling dollar buys 
less and less, it pays more and 
more to advertise in 
McGraw -Hill magazines. 

As prices keep going up and up, 
McGraw -Hill magazines help 10.8 million 
decision- makers keep costs down. 

For example, Chemical Week told 
chemical processing managers and pro- 
fessionals how exports credits could 
lower their debt -servicing costs. And 
Engineering News- Record showed the 
construction industry how to cope with 
the destructive effects of the 1981 federal 
budget. 

By helping 10.8 million readers solve 
their inflation problems, we help you 
solve yours. 

Today, the price of reaching one 
potential customer in McGraw -Hill 
magazines is only 160.4 This compares to 
a cost of $6.07 for sending a business let- 
ter? over $3.50 for a business phone call? 
and an in- person sales call which, believe 
it or not, now costs over $1004 

In times like these, when everything 
costs more, you may be tempted to 
spend less on your advertising budget. 
But our Laboratory of Advertising Per- 
formance (LAP) Report #5262 demon- 
strates that "Industrial companies which 
maintained or increased their advertising 
expenditure during the 1974-75 recession 
enjoyed higher sales growth than those 
which cut advertising." Write 1221 Avenue 
of the Americas, New York, N.Y. 10020, 
for LAP Report #5262 today. And let us 
help you make your advertising more 
efficient, as the price of all other selling 
tools becomes more expensive. 
.Une reader -noted impression in the average McGraw -Hill publication. 
'The Hartnett Institute of Business Research.' "7èlephone hlarketing" 
by Murray Roman. P 87, McGraw- 111111976. +Laboratnny of Advertising 
Performance Report #8013.4, McGraw -11111 Research. 

McGraw -Hill Magazines 

tf !,1 r 

ion 
With inflation, 

we're an even better buy. 



TRS-80/APPLE 

8 for $3600 

o 

,o 
HEADQUARTERS 

2114-3L 
4096 BIT (1024x4) 300ns 
LOW POWER STATIC RAM 

8P3400 
100 + $350 

5257 -3L 
(TMS 4044) 

4096x1 300ns 
LOW POWER STATIC RAM 

8/S5000 
100 pcs. + $475 

2708 
450ns 8K 

EPROM 

585° each 
or 8/55400 

2716 
450ns 5 Volt only 

16 K EPROM 

51295 each 
or 10/5100°° 

MODEM SALE 
$139.00. _ 
THE STAR 
MODEM 
from LIVERMORE 

FE ATURE 
FITS GTE HANDSETS! 

2 YEAR WARRANTY 

EXCLUSIVE ACOUSTIC CHAMBERS 
The exclusive triple seal of Livermore's new flat mounted 
cups locks the handset into the acoustic chamber yielding 
superior acoustic isolation and mechanical cushioning. 
Designed to adapt to most common handsets used 
throughout the world, the STAR offers the ut ost in flex- 
ibility and transmission reliability. 

Specifications: 
Data Rate: 0 to 300 baud 
Compatibility: Bell 103 and 113; CCITT 
Frequency Stability: ±0.3 percent. Crystal controlled 
Receiver Sensitivity: -50 dBm ON, -53 dBm OFF 
Modulation: Frequency shift keyed (FSK) 
Carrier Detect Delay: 1.2 seconds ON; 120 msec OFF 
EIA Terminal Interface: Compatible with RS 232 
specifications 
Teletype Interface: 20 milliampere current loop 
Optional Interfaces: IEEE 488; TTL; TTY 43 
International (CCITT) frequencies available 
Switches: Originate /Off/Answer; Full Duplex /Test /Half 
Duplex 
Indicators: Transmit Data, Receive Data, Carrier 
Ready. Test 
Power: Supplied by 24 VAC /150 MA UL/CSA listed wall - 
mount transformer. Input 115 VAC, 2.5 watts. (A 220 
VAC. 50 Hz adaptor is available upon request.) 
Dimensions: 10" x 4" x 2" 
Weight: 1.74 lbs. (3 lbs. shipping weight including AC 
adaptor.) 
Warranty: Two years on parts and labor, excluding the 
AC adaptor which carries the manufacturer's warranty 

Part No Description 
LIV -STAR RS232, TTL Modem 
LIV- STAR2OM RS232, 20MA Current Loop 
LIV- STAR -V21 CCITT European Standard 
LIV -IEEE IEEE 488 Standard 
LIV -IEEE -V21 IEEE 488, CCITT Standard 

List SALE 
Price PRICE 
$199.00 $139.00 
$199.00 $139.00 
$229.00 $209.00 
$395.00 $288.00 
$465.00 $388.00 

CABLES 
Part No Description Price 
CND -RS2328F RS232 8Cond 8 ft $19.95 
LIV -121 IEEE to IEEE 2 Meter $59.95 
LIV -I2PET IEEE to Pet 2 Meter $59.95 

RS232 and "D" SUB -MINIATURE 
CONNECTORS 

0 v 

J 
P = Plug. Male Type - S = Sockel. Female Type - C = Cover. Hood 

PART NO DESCRIPTION PRICE 
1 -9 10.24 

s 1.90 CNO 0E9P 
CNO OE9S 

CNODE9C 
CND DAI5P 
CND DA15S 
CNOOAI5C 

CND-0825P 
CND 0825S 
C1113-0(15I212 
CNO-P250 
CND 0851226 

CN0-0C31P 
CNO 0C37S 
CNO OC31C 
C1113-0050P 
CN0 00505 
CND-OO50C 
CN0 020418 

9 PIN MALE 
9 PIN FEMALE 
9 PIN COVER 
15 PIN MALE 

15 PIN FEMALE 
15 PIN COVER 

25 PIN MALE 
25 PIN FEMALE 

I PC. GREY H000 
2 PC. GREY H000 
2 PC. BLACK HOOD 

37 PIN MALE 
37 PIN FEMALE 
37 PIN COVER 
50 PIN MALE 

50 PIN FEMALE 
50 PIN COVER 

HARDWARE SET 2 PR. 

S 2.10 
S 2.70 
S 1.50 
s 2.75 
S 3.95 
S 1.50 

S 3.50 
S 4.60 
S 1.60 
S 1.50 
S 1.90 

S 5.80 
S 8.70 
S 1.80 
S 8.75 
S11.65 
S 2.00 
S 1.00 

S 2.40 
S 1.25 
S 2.45 
S 3.60 
S 1.30 

S 3.25 
S 4.35 
S 1.45 
S 1.25 
S 1.65 

S 5.10 
s 7.70 
S 1.55 
S 7.75 
510.25 
S 1.80 
S 0.80 

25-99 
S 1.70 
S 2.10 
S 1.10 
S 2.15 
S 3.20 
S 1.10 

S 3.00 
S 4.20 
S 1.30 
S 1.10 
S 1.45 

S 4.45 
s 6.70 
S 1.30 
s 6.70 
S 8.90 
S 1.60 
S 0.10 

CNO- RS2328F CLASS1CABLE8CON.BFT $19.95 $17.95 $15.95 

r,NO 5730360 
CENT 700 SERIES 

S 9.00 S 7.50 S 6.00 PRINTER CONNECTOR 

S -100 PRODUCTS 
California Computer Systems 

16K CCS 2016 STATIC RAM 
ASSEMBLED & TESTED -100% BURN IN 

All boards tested at 4 MHz for Z80 

List Price 
$349.95 
$389.95 

SALE 
CCS2016BA 450ns 2MHz $259.00 
CCS2016BB 300ns 4MHz $279.00 
CCS-20168X Bare Board only $29.95 

32K CCS 2032 STATIC RAM 
List Price SALE 

CCS2032A $710.00 S549.00 

Static S -100 Memory 
32K ECONORAM XX 

List Price 

GBT164U16 16K RAM Unkit 
G8T164A16 16K RAM A &T $399.00 
GBT164C18 16K RAM CSC $479.00 
GBT164U24 24K RAM Unkit 
GBT164A24 24K RAM A&T $539.00 
GBT164C24 24KRAM CSC $629.00 
GBT164U32 32K RAM Unkit 
GBT164A32 32K RAM A &T $699.00 
GBT184C32 32K RAM CSC $799.00 

Our Price 

$319.00 
$359.00 
$439.00 
$429.00 
$485.00 
$579.00 
$559.00 
$599.00 
$720.00 

16K ECONORAM XIV 
List Price Our Price 

GBT143U Unkit S279.00 
GBT143A A &T $349.00 $299.00 
GBTS143C CSC $429.00 $399.00 

SPECTRUM 
S100 COLOR GRAPHICS BOARD 

List Price Our Price 
GBT144U UNKIT $299.00 
GBT144A A&T $399.00 $349.00 
GBT 144C CSC $449.00 $399.00 

GBT2D SUBLOGIC UNIVERSAL GRAPHICS 
INTERPRETER SOFTWARE $35.00 

PROCESSORS 
GBT161 8085 CPU BOARD 

GBT1612 8085/8088 CPU BOARD 
BOARD WITH 8085 ONLY 

List Price Our Price 

GBT161U Unkit $235.00 
GBT181A Assembled & Tested $325.00 $305.00 
0TB161C 200 hr. Burn in Test $425.00 $399.00 

BOARD WITH 8085 & 8088 
GBT1612U Unkit 
GB71612A Assem. & Tested $425.00 
GBT1612C 200 hr. Burn in Test $525.00 

CCS -2810 Z80 CPU 
2/4 MHZ CPU W /Serial I/O 

List Price SALE 
$300.00 $275.00 CCS2810 A&T 

$295.00 
$399.00 
$498.00 

ORDER 

'-8pn -4?31:5633 
ekcPt CA. 
213 894817' 

MEMORY EXPANSION KITS 
4116's RAMS 

<6 
from Leading Manufacturers tp 

of "(16Kx1 200/250ns) so. 
oe 
o 
s 

ADD $3.00 FOR PROGRAMMING JUMPERS 
FOR TRS.80 KEYBOARD 

4116's 100 pcs & UP $4.20 each 
1000 pcs & UP $3.80 each 

MAINFRAMES 

From the power supply through the sturdy chassis, TEI 
constructs and assembles each mainframe with great 
care. Every TEI mainframe utilizes a constant voltage 
transformer (CVT) which delivers clean, regulated power 
at the proper level, reducing the heat in the computer 
cards. The output voltage on the transformer remains 
nearly even with the input voltage varying from approx- 
imately 85V to 140V. This means the mainframe will never 
notice voltage variations or even a brownout. It also pro- 
vides 100 dB noise rejection to protect the computer from 
voltage spikes and line noise. 

S -lÒ0 MAINFRAMES 
TEI -MCS 112 12 Slot Desk 
TEI -MCS 122 22 Slot Desk 
TEI -RM 12 12 Slot Rackmount 
TEI -RM 22 22 Slot Rackmount 
Shipping Weight: On 12 Slot Mainframes 

On 22 Slot Mainframes 

LIST 
PRICE 

$685.00 
$845.00 
$800.00 
$945.00 
35 Lbs. 
50 Lbs. 

OUR 
PRICE 

$615.00 
$760.00 
$720.00 
$850.00 

Include Money for Shipping on all Mainframes 

CALIFORNIA 
Computer Systems 

S -100 compatible Industrial /commercial quality con- 
struction Flip -top cover Excellent cooling capability 

12 slot capability (uses model 2501A) Input 105, 115, 
or 125 VAC Output + 8 VDC20A, + - 16 VDC 4A Ac- 
tIve termination of all bus lines Fan and circuit breaker 
included Rugged construction. 

LIST PRICE SALE 
CCS -200A Assembled & Tested 

35 lbs. $399.95 $359.00 
CCS-2200AK Kit 35 lbs. $349.95 S329.00 

GBT-153U 
GBT153A 
G BT-154U 
GBT154A 
GBT155U 
GBT155A 

S-1 00 80DOO(i ¡ 
MOTHERBOARDS `1 

UNKIT 6 SLOT 
A &T 6 SLOT 
UNKIT 12 SLOT 
A&T 12 SLOT 
UNKIT 20 SLOT 
A &T 20 SLOT 

LIST 
PRICE 

$129.00 

$169.00 

$214.00 

OUR 
PRICE 

S 89.00 
$119.00 
$129.00 
$149.00 
$174.00 
$189.00 

PRIORITY ONE ELECTRONICS 
16723 B ROSCOE BLVD. SEPULVEDA, CA. 91343 

, - Terms: Visa, MC, BAC, Check, Money Order, U.S. Funds Only. CA residents add 6% sales tax, 
Minimum order $15.00 Prepaid U.S. orders less than $75.00 include 5% shipping and handling. 
MINIMUM $2.50. Excess refunded. Just In case ... please Include your phone no. Prices subject to 
change without notice. We will do our best to maintain prices thru January 1981. 
-SOCKET and CONNECTOR prices based on GOLD, not exceeding $700 per oz. 

Sale Prices are for prepaid orders only credit card orders will be charged appropriate freight 
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Whose BASIC Does What? 
Many articles have been written 

about the various new personal com- 
puters now on the market, including 
the Atari 400 and 800 and the Texas 
Instruments (TI) 99/4, but few have 
tried to compare these newer units 
against the most popular computers. 

Because of this, I have decided to 
do a comparison of the four most 
popular computers (Apple II, Com- 

Teri Li 
POB 481 

Peterborough NH 03458 

modore PET, Exidy Sorcerer, and the 
Radio Shack TRS -80 Model I) against 
the TI 99/4 and the Atari 400 and 
800. (The BASIC is the same for both 
the Atari 400 and 800.) To make this 

YOU THINK YOU'VE SEEN WORD 
PROCESSING SOFTWARE? 

The MAGIC WAND Word Processing 
System offers you the best features of any system 

TM 

in the micro market 
FEATURES INCLUDE: 

Full- screen text editor 
Simple, control key operation 

Edit programs as well as text 
Assemble, compile or run programs 
without modification 

Files larger than memory 
Files up to 256K 

Library files 
Merge part or all of one file with 
another 

Spool printing 
Print a file while editing another 

Easy page formatting 
Simple commands set margins, page 
length, etc. 

Override commands at run -time 
Give any command from the key- 
board as well as in file 

Variable pitch control 
Change pitch in mid -line, even 
mid -word 

Up to 128 user -defined variables 
String, numeric or dollar format 

Form letter generation from external 
data files 

Compatible with both sequential and 
fixed -record files 

Conditional commands 
Any command may be conditional 

Print to disk and/or printer 
Save all or part of output on disk 

Switch from specialty printer to CP /M 
list device 

Print the same file on either specialty 
or standard printer 

Version 1.1 is now available 

EASE OF OPERATION 

With all its power, the MAGIC WAND is 
remarkably easy to use. This is no acci- 
dent. The command structure is designed 
to be flexible and logical so that you can 
perform basic functions with a minimum of 
commands. 

We have included in the manual a step - 
by -step instructional program, for the per- 
son who has never used a word- proces- 
sor before. The trainee uses sample files 
from the system disk and compares his 
work to simulated screens and printouts. 

In addition to the lessons, the manual 
has a complete documentation of the 
command structure, special notes for pro- 
grammers, an introduction to CP /M for 
non -programmers and a glossary. The 
manual is typeset, rather than typewritten. 
for greater legibility. 

We have written the manual in non- 
technical English, because we want you 
to read it. We don't overload you with a 

bunch of jargon that could confuse even a 

PhD in Computer Sciences. 
We send out newsletters so that users 

of the MAGIC WAND can learn special 
applications of the print commands. For 
example, we might show you how to cre- 
ate a mailing list or set up an index for 
a file. 

In short, we've done everything we can 
to make things easy for you. Because the 
best software in the world is just a bunch 
of code if you can't use it. 

For more information , call or write: 

=cat ttt b%.L ess applications, Inc. 
3220 Louisiana Suite 205 Houston, Texas 77006 713 -528 -5158 
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as fair as possible, I have compared 
only the computers that come with 
versions of BASIC supplied with the 
machines in ROM (read -only mem- 
ory) at the time of purchase, without 
extended hardware (such as disk 
drives). 

This comparison is in the form of 
three tables. (See tables 1 thru 3 on 
pages 320 thru 327.) The BASIC com- 
mand, statement, or function is on 
the left, followed by six columns, one 
for each of the computers (PET, 
Apple II, TRS -80, Atari, TI 99/4, 

Sorcerer). To the right of these col- 
umns is a brief explanation of each of 
these commands (since not all are 
self -explanatory). If a particular com- 
puter interprets a BASIC command 
differently from the others, a nota- 
tion of the difference is made. 

For the Apple II computer, espe- 
cially, this is true as there are two ver- 
sions of BASIC which you can get 
with it: Integer BASIC and Applesoft. 
Unless otherwise stated for the Apple, 
the commands apply to both ver- 
sions. 

There are only a few additional 
comments that I need to make about 
these comparison tables. 

I have not gone into a great deal of 
detail on the graphics capabilities of 
these machines, but briefly speaking, 
the TRS -80 has the worst point resol- 
ution, while only the Apple II, Atari 
400 and 800, and TI 99/4 have color 
graphics. In graphics mode, the 
Apple II, Atari 400 and 800, and 
Sorcerer offer the most versatility, 
while the PET is the easiest to use. 

Last, the TI has the most cumber- 
some BASIC to use. It lacks a "free 
memory" command, it allows only 
line numbers (not statements) to be 
used in IF ... THEN statements, and 
it does not allow the use of multiple 
statements per line. 

As for the rest, check out the tables 
and decide for yourself which of these 
computers is best suited to your 
needs. 

The tables also have one other use. 
They can assist in the translation of 
programs from one computer to 
another, since they do give compar- 
able keywords for the different com- 
puters. 



.0I OSI 8 TRS DOS 

11^ 1" SOFTWARE 

CIVIL ENGINEERS 
SURVEYORS 

Water Distribution 
Network Analysis 

Pressure Sewers 
Coordinate Geometry 
Matrix Algebra 
Roadway Alignment 

SYSTEK, INC. 
P. O. Drawer JJ 

Miss. State, MS 39762 

Circle 258 on Inquiry card. 

Fine Software Tools in C 

The Toolbox 

wet - cross reference C programs. Handle, 
#include and #line. 

sort - alphabetize by all or part of text line. 
list - print source listing with dale heading and 1111. 

numbers Handles #include and #line. 
col - rearrange into variable number of columns 
print - paginates text for hard copy. 
crt - spool through your files, a screen at a time 
and more 

All programs in Whitesmith C except date function 
of list and print in PDP -11 assembler. Source code 
on 8" floppies in RT- 111RXO1) format. Documenta- 
tion included. Available immediately for $45 (in- 
cludes shipping and sales tax) from 
PDP -11 and RT -11 are trademarks of Digital Equip- 
ment Corporation 

The Toolsmith 
P.O. Box 22511 

San Francisco, CA 94122 

Circle 261 on inquiry card. 

FREE 
CATALOGS 

Software (over 400 programs for 
Apple, Pet, TRS -80, Sorcerer, Sol, 
Challenger and CP /M systems) 

Books (over 100 titles on person- 
al, recreational and educational 
applications of small computers. 

Peripherals (ALF music synthesi- 
zer and VersaWriter for the 
Apple II) 

Ilqriplusds S 
119 Maple Avenue 

Morristown, NJ 07960 

Circle 284 on Inquiry card. 

80X24 VIDEOTERMTM 
7X9 MATRIX DISPLAY FOR 

t OWER CASE WI DESCENDERS APPLE II® 

80 columns by 24 lines with easy to read 7x9 dot matrix 
upper and lower case with descenders using shill lock 
feature 1K firmware incorporates PASCAL and BASIC 
protoCalls so user is not required to enter machine 
language programs or change PASCALS. Misc. info. or 
Goto%y files Compatible with all APPLE II peripherals 
so user won't need new software patches for future 
software products Crystal controlled dot clock for 
excellent character stability VIDEOTERM is the same 
size as the Apple language card and power consume 
t ion Is held to a minimum through the use of CMOS and 
lower power devices Character set can be user de- 
linable up to a maximum of 128 symbols of 8x16 dot 
matrix font Display control character mode and four 
standard display formats controlled by escape Sequen 
ces Built in light pen capability Inverse display 
mode 50160 HZ operation Sockets on all IC's. 

PRICE: 1345 Includes manual Il 1 OPTIONS: case WITo 
choose tween llidex 

APPLE 11 and VIDEOTERM Ora 
MANUAL: 119 

VIDE% a9) N. w. Grant Ave. Camillo. OR 97330 Phone 15 031 759.0521 

/MI 
Circle 259 on inquiry card. 
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Skyles Electric Works 
231 E South Whisman Road 
Mountain View. CA 94041 

Circle 262 on Inquiry card. 

! ! REAL TIME ! ! 

The TIME MACHINE from ALPHA OMEGA COMPUTER 

SYSTEMS isn't just another digital clock chip surrounded 

by interlace circuitry. It's an intelligent m,CrOCOmpute, 

based penpneral device. 

The TIME MACHINE communie dea with your computer 

via a aerial I/O poet at a user selectable dote rate between 

300 and 2400 baud. RS -232, RS -422, or current loop 

communication mey be used. 

Battery protection against power lose is included. The 

TIME MACHINE automatically computes Any of the wee, 

and leap year. Buffered output Pulses al ono second, ors,. 

minute, and one hour intervals are wov,ded 

Dimensions are 2.5 s 4.75 s 7.5 inches. Batter,- 

power supply, ero commun,cehon cable are included. 

Price is only 5450 single lot and quantity discounts we 

available. Dealer inquiries invited. Oft the shell deliver,. 

ALPHA 
OMEGACOMPUTIR S9STEMS, INC. 

Po. so. 72r / Cade..OUan 975,o 

...,.. 
s4. not 

t2 "PC 

Circle 265 on inquiry card. 

29 MEGABYTES B4495 

,aE',t1fn 3L clude,33e81unb- 
Iy) DISCOS. AO[S>b1000ont.,,ltcr,Cables awl UIUS loñACPI 

2.2 ,.ppl, and fan in a handsaw 
ae,Alou xabiller ^. 
eve twiner lerne-ui,, vvvrh ,- LOES 533 or IOeB Hard Di ,c 

ADAPTIVE DATA I ENERGY SYSTEMS 
2627 Pomone 8ourevar d, Pomone, CIllornle 91288 

17141 594 -5656 

P5100 5100 Bus Hard Disc Controller 1695 

533 33148 Disc Controller .Subsystm x495 
510 1oM8 Duc 5u bysrem 73495 

Circle 260 on inquiry card. 

MAGIC WANDTM 
$325 

This powerful word processor is in stock for 
most CP /M compatible systems, including 
Radio Shack, North Star, Vector Graphics, 
Cromemco and APPLE [with Z -80 card 
$295 and Video 80 column board @ $2951. 
We will custom configure your diskette if you 
will specify: CPU, terminal, printer. 

Our fully interactive 

MAIL MAGICTM 
mail management software, with 14 user de- 
fined fields and full merge and sort capability is 

available for $149. 

We will also quote on all specific hardware and 
software for APPLE, PET and Vector Graphics. 

Computer City MA 

P.O. Box 60284 B 
Houston TX 77205 
(713) 821 -2702 

Magic Wand is a registered trademark of 
Smell Business Applications 

Mail Magic is a registered trademark of 
Computer City 

Circle 263 on inquiry card. 

H9 OWNERS! 
Upgrade your video terminal with one 
of these long overdue kits: 

GRAFIX - Graphical display capa- 
bilities assembled and tested 869.95. 
Kit $59.95. 

CURSOR CONTROL - R total of 
8 functions assembled and tested 
834.95. Kit 829.95. 

FLICKER FREE - 4800 baud 
operation assembled and tested 
$79.95. Kit $69.95. 

All have o full 6 month warranty. 

NORTHWEST COMPUTER 
SERVICES, INC. 

8503 N.E. 30th Avenue 
Vancouver, WA 98665 

Circle 266 on inquiry card. 



System 

AUTO mm, n 

BREAK mm 

CLEAR 

CLEAR n 

Commodore 
PET 

CLR 

Apple II Radio Shack 
TRS -80 

Atari 400,800 TI 99/4 

Number 

Exidy 
Sorcerer 

CLOAD LOAD LOAD OLD 

CLOAD? VERIFY 

CONTINUE CONI CONI CONT CONI CONT 

CSAVE SAVE SAVE SAVE 

DELETE mm DEL 

EDIT mm cursor cursor cursor cursor 

HOME 

HIMEM 

LIST mm -nn 

LOMEM 

MAN 

NEW 

RESEQUENCE mm, nn 

RUN mm 

SYSTEM SYS CALL -151 BYE BYE BYE 

TROFF NOTRACE UNTRACE 

TRON TRACE TRACE 

UNBREAK 

(Screen Format) 40 by 24 40 by 24 64 by 16 40 by 24 32 by 24 64 by 30 

(Character Resolution, m by n) 3 by 2 8 by 8 8 by 8 

(Total pixels) 280 by 192 128 by 48 320 by 192 256 by 192 512 by 240 

Table 1: Availability of BASIC system commands in six microcomputer families. In this table, and tables 2 and 3, a check indicates 
the presence of a feature in a given microcomputer BASIC, while a blank indicates its absence. A word or words in the table entry 

BASIC Statements Commodore Apple II Radio Shack Atari 400,800 TI 99/4 Exidy 
PET TRS -80 Sorcerer 

General Statements 

APPEND 

CLS CALL CLEAR 

CALL address 

CALL CHAR EN 

CALL COLOR COLOR 

Table 2: Availability of BASI C statement type s in six nricroc omputer families. 
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Explanation of Command 

Automatically numbers the lines of a program as you enter them from the keyboard, starting with line mm, using the increment n. Not 
available in Applesoft. 

Sets a breakpoint at line number mm; program execution will halt upon reaching this breakpoint. 

Sets all numeric variables to zero and all string variables to null. 

Sets aside n bytes of memory for storage of strings; also sets numeric variables to zero and string variables to null. 

Loads a BASIC program from cassette tape. 

Compares a program in memory to a program on tape: the two must match exactly. 

Continues execution of a program after reaching a BREAK (TI) or STOP statement (all) during program execution, or after program is halted 
by operator (after a Control -C, Break key, Stop key, etc). 

Saves a BASIC program in memory to cassette tape. 

Deletes program line mm from the program. The TI uses this command to delete programs or data files from its filing system. 

Enters EDIT mode for line number mm. Lets you manipulate the characters in line number mm. The Apple, Atari, Exidy, and PET computers 
use on- screen editing to do this via LIST and cursor controls. 

Moves cursor to top line, leftmost position of video, in Applesoft only. CALL - 976 has same function for Integer BASIC. 

Sets address of highest memory address available to a BASIC program: protects data. graphics, or machine -language routines located in 
high memory. 

Lists all program lines between (and including) line numbers mm and nn. Apple Integer BASIC uses comma instead of hyphen. 

Sets lowest address available to a BASIC program. Reset by NEW. DEL, and Control -C key. 

Apple Integer BASIC only: resets AUTO line- numbering feature to manual numbering. 

Deletes entire program from memory and resets all pointers and variables to zero and null. 

Renumbers program from beginning or starting with line mm, incrementing in steps of nn. 

Begins execution of program, starting at beginning or at line number mm, 

Puts you in monitor mode for execution of machine -language programs. Atari and TI use BYE only to go to calculator mode from BASIC. 

Turns off trace features. 

Tells you which line number of the program is currently being executed. Very useful in tracking down programming bugs. 

Removes breakpoint set by the BREAK command. 

Normal screen format for text operation, number of characters per line by number of lines on screen. 

Individual character positions on screen can be broken down into a matrix of dots. m rows of n dots per row. Not applicable to Apple II. Atari 
400/800 or the PET. 

Actual number of total pixels (picture elements) that can be individually turned on and off by the program when in full graphics mode. 

indicates that the feature described under the "Explanation" column is available for a given computer using this name. These tables 
are not meant to be an exhaustive description of any of the six computer systems. 

Explanation of Statement 

Allows data to be added to the end of a data file. 

Clears the video screen and returns the cursor to the top line, leftmost position of the video. See also HOME. 

Branches to the machine -language subroutine at the specified address addr. 

Allows you to define a new character for the video display to be used by your program. 

Allows you to define the background color to be used for the individual characters. 

January 1981 © BYTE Publications Inc 321 



System 

CALL JOYSTK 

CALL SCREEN 

CALL SOUND 

Commodore 
PET 

Apple II 

HCOLOR = 

Radio Shack 
TRS -80 

Atari 400,800 

STICK 

SETCOLOR 

SOUND 

TI 99/4 Exidy 
Sorcerer 

CLOSE 

COLOR= n 

DATA 

DEF FN (name) DEF 

DEFINT 

DEFDBL 

DEFSNG 

DEFSTR 

DIM var(k) 

DISPLAY 

DRAWTO HPLOT 

DSP var 

END 

EOF 

ERROR (mm) 

FOR ... TO ... STEP, NEXT 

GOSUB linenum, RETURN 

GOTO linenum 

GR 

GRAPHICS 

HLIN ... AT CALL HCHAR 

IF expr THEN linenum 

IF expr THEN ... ELSE 

IF expr GOSUB ... RETURN 

IF expr GOTO 

IN (port) IN #expr 

INPUT "msg ", var 

INPUT #n,var RECALL 

LET var = expr 

LPRINT "msg" or LPRINT var 

ON ERROR.GOTO linenum ONERR TRAP 

ON expr GOSUB, RETURN 

ON expr GOTO linenum 
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Explanation 

Checks the joystick port for input. 

Allows you to select the background color of the video. HCOLOR = exp lets you select the color to be used in hires (high -resolution) graphics 
mode in Applesoft. 

Lets you define the sound output to be used by your program. 

Closes device (tape, printer, etc) data file. 

Sets the color of the point for the next plot (in low- resolution graphics for the Apple II). 

Holds data for access by a READ statement. 

Lets you define a single-line function, called by using FN and the function name. 

Defines as integer all variables beginning with the specified letter, letters, or range of letters. 

Defines as double -precision floating-point all variables beginning with the specified letter, letters, or range of letters. 

Defines as single -precision floating -point all variables beginning with the specified letter, letters, or range of letters. 

Defines as string variables all variables beginning with the specified letter, letters, or range of letters. 

Allocates space in memory for a variable array with as many dimensions as numbers in k, and with the specified size per dimension. Apple 
Integer BASIC allows one -dimensional arrays only. 

May be used in place of PRINT, or to specify the format of data stored on tape. DISPLAY specifies ASCII format. 

Draws a line from the last plotted point to this position. HPLOT can also plot a single point in high -resolution graphics or a series of points 
connected in sequence. 

Displays value of the specified variable each time it changes. Available in Apple Integer BASIC only. 

Ends execution of program and returns to command mode. 

Writes End -of -file mark to a data file. 

Simulates the error specified by the number mm, to test ON ERROR GOTO routines. 

Creates an iterative loop, with optional step size specified. If no step size is given, a step of 1 is used. Leaving a loop before it is finished will 
cause problems later. 

Branches to the specified line number and continues program execution from that point until a RETURN is found. Execution then returns to 
the statement following the GOSUB command. 

Branches to the specified line number. 

Turns on low- resolution graphics. HGR selects page 0 of high -resolution graphics, HGR2 selects page 2. 

Turns on graphics mode. 

Draws a horizontal line at the specified line number. TI lets you specify the number and type of characters in the line. 

Tests an expression. If it is true, the statement following the THEN is executed before executing the next program line. If it is false, program 
execution proceeds to the next line. 

Same as above, except execution goes to the ELSE only if the argument is false. In either case, execution continues on the next program 
line. TI allows only line numbers after THEN and ELSE. 

Same as an IF . .. THEN, except a GOSUB is executed. 

If the expression is true, then program execution proceeds directly to the specified line number and continues from there. 

Goes to the specified port and gets the value there. Both the argument and the result must be in the range of 0 thru 255. IN# selects 
specified motherboard slot for input, with 0 being the keyboard. 

Goes to keyboard and awaits user input. An optional message may be printed to the video display as a prompt. 

Inputs data from cassette. RECALL (for Applesoft only) reads data into single array. (Applesoft and Apple Integer BASIC have INPUT state- 
ment, too.) 

Assigns the argument to the specified variable. 

Sends value of the variable specified or a message contained within quotes to a printer. See also PRINT# for the PET and TI. 

Error -trapping routine: if an error occurs within the program, then program execution goes to the specified line number and continues from 
there. 

Evaluates expression; on the integer value of the expresssion, expr, transfers control to the exprth number after the word GOSUB. Returns 
to line after this line when RETURN is encountered. 

Same as above except control does not return to next line. 
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System 

OPEN 

OPTION BASE (X) 

OUT portnum, val 

PADDLE 

PEEK 

POINT 

POP 

POKE locn, val 

PRINT "msg" or PRINT var 

PRINT@ 

PRINT# 

PRINTUSING 

PTRIG 

READ var,var ... 

RECALL 

REM 

RESET (x,y) 

RESTORE 

RESUME linenum 

SET (x,y) 

SPEED =expr 

STOP 

STORE 

TAB 

TEXT 

UPDATE 

VLIN ... AT 

VTAB (x) 

WAIT A,B,C 

Commodore 
PET 

Apple II 

PR #expr 

PDL 

PLOT, HPLOT 

Radio Shack 
TRS -80 

Atari 400,800 

POSITION 

PLOT 

TI 99/4 

CALLGCHAR 

CALL VCHAR 

Exidy 
Sorcerer 

String Functions 

ASC (string) 

CHR$ (code) 

FRE (X$) 

INKEY$ GET GET CALL KEY 

LEFT$ (string,n) 

LEN (string) 

MID$ (string,p,n) SEG$ 

POS (strl,str2,n) 

RIGHT$ ( string,n) 

STR$ (expr) 
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Explanation 

Opens a device to either input or output a data file. 

Sets the lowest -allowable subscript of an array, x, to either 0 or 1. 

Sends the specified value (0s val 5.255) to the specified I/O port (05 portnum 5_255). PR# selects motherboard slot (0 thru 7) for output, 
where 0 = video monitor. 

Gets the value of the paddle input. 

Returns the value stored in the specified location. Atari and TI are restricted to video locations only. 

Checks the specified video location (graphic) and returns a 1 if it is on, returns a 0 otherwise. 

Removes the most recent addition from the stack. 

Loads the specified value into the specified location. Both numbers are decimal, and 05_ val 5255. 

Sends the message within the quotes or the value of the specified variable(s) to the video display. 

Same as above, except printing begins at the specified video location. 

Sends data to the cassette drive. 

Prints according to the specified format. 

Returns a 0 if the game -paddle pushbutton is depressed, otherwise a 1 is returned. STRIG is used for the joystick button. 

Assigns the values stored in the data statements to the variables listed. 

Reads contents of a numeric array from cassette; available in Applesoft only. 

Remark indicator; computer does not execute anything following the REM (for the rest of that line only). 

Turns off the graphics block at position (x,y). 

Resets the data pointer lo the first item in the first DATA line. With Atari and TI, a line number may be specified, and the pointer will be set to 
the first item of data in that line. 

In Applesoft only, resumes program execution from the error routine at the specified line number. 

Turns on the graphics block (x,y). Apple Integer BASIC and Applesoft can plot low -resolution graphics with PLOT. Applesoft can also plot a 

high -resolution graphics point with HPLOT. 

Determines speed at which characters are sent to the screen or other output device (Applesoft only). 

Halts program execution and returns to the READY prompt. 

Writes contents of a numeric array to cassette (Applesoft only). 

A print modifier: the variable or message is printed at the specified column. 

Converts from graphics mode to all -text mode. 

Allows an opened file to be both read from tape and written to tape, changing values in the process. 

Draws a vertical line al the specified column. TI lets you specify number and type of characters in the line. 

Moves the cursor x lines down from the top of the display screen. 

Temporarily halts program execution until certain conditions are met. 

Returns the ASCII value of the first character of the string. 

Returns a one -character string defined by the value of code, 05 code 5255. If a control code is specified, that function is executed. 

Returns the amount of memory available for string -variable storage. 

Scans the keyboard once and returns the character pressed. If none of the keys are pressed during the scan, returns a null. 

Returns n characters from the specified string, starting at the left. 

Returns the length of the specified string, 0 for a null string. 

Returns a substring of length n, starting at position p in the specified string; Atari uses a subscripting procedure. 

Returns the starting position of substring str2 inside of string strl, beginning the scan at character position n in strl. 

Returns n characters from the specified string, starting at the right. 

Converts the specified numeric expression to a string. 
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System Commodore Apple II Radio Shack Atari 400,800 TI 99/4 Exidy 
PET TRS -80 Sorcerer 

STRING$ (n,char) 

VAL (string) 

VARPTR var ADR 

BASIC Functions Commodore Apple II Radio Shack Atari 400,800 TI 9914 Exidy 
PET TRS -80 Sorcerer 

(Precision) 9 10 6 or 16 10 14 6 

ABS (expr) 

ATN (expr) 

CINT (expr) 

CDBL (expr) 

CLOG (expr) 

CSNG (expr) 

COS (expr) Y. 

ERL (expr) 

ERR (expr) r 
EXP (expr) r ,- 

FIX (expr) r 
FRE (expr) (also MEM) 

INT (expr) r r ,. 

LOG (expr) 

MOD (expr) 

POS (expr) r ,r 

RANDOMIZE RANDOM RANDOM 

RND (0) RND RND(1) 

RND (expr) fr. r 

SCRN (x,y) 

SGN (expr) V. 

SIN (expr) r 
SPC (expr) 

SPC (num) NULL 

SQR (expr) 

TAN (expr) r 
TI (expr) 

USR (X) V. V. 

AND, OR, NOT , 

Table 3: Availability of BASIC mathematical and other functions in six microcomputer families. 
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Explanation 

Returns a string of length n composed of the specified character. 

Converts a string of numerals (eg: "68 ") to its numeric value (eg: 68). 

Returns the memory address where the name, value, and pointer of variable var are stored. 

Explanation 

The number of significant digits with which the computer operates. The TRS -80 has double -precision (sixteen -digit) capability, but all 
machine -supplied functions are truncated to six digits. 

Gives the absolute value of the specified expression. 

Gives the arctangent in radians; Atari can be set up to use angular measures in degrees. 

Converts the expression into the largest integer not larger than the expression: -327685- expr 5_32768. 

Converts the expression to double -precision (sixteen- digits). 

Returns the base -10 (common) logarithm of the specified expression; CLOG (0) will give an error, CLOG (1) =0. 

Converts the expression to single -precision (six digits). 

Returns the cosine of the expression, where expr is in radians. 

Returns the line number of the current error. 

Returns a value related to the current error. 

Returns the natural exponential (e = EXP (2expr)). 

Returns the integer equivalent of the expression, truncated. 

Tells you total number of unused and unprotected bytes in memory. MEM does not include unused string space. FRE(A$1 will tell you amount 
of unused string space. 

Returns largest integer not greater than the expression (- 327685- expr 5_32768). 

Returns natural logarithm (base e) of the expression; the expression must be positive. 

Modulo arithmetic: returns remainder after two numbers are added /subtracted, allows for some division. Available in Apple Integer BASIC 
only. 

Returns a number indicating the current position of the cursor on a line: available in Applesoft only. 

Reseeds the random-number generator. 

Returns a pseudorandom number between .000001 and .999999: in Applesoft and TI BASIC, RND(0) returns the last random number given. 

Returns a pseudorandom number between 1 and the value of the expression (1 5- expr 532768). In Applesoft if expr< 0, then the same 
value is returned each time expr is used. 

Returns the color value at screen position (x.y): available in Integer BASIC only. 

Returns a - 1 if the expression is negative, 0 if it is 0, or + 1 if it is positive. 

Returns the sine value of the expression; expr must be in radians. 

Returns the number of skips specified in the argument. Range 0< expr s255. SPC(0)= 256 skips. 

Prints the specified number of spaces. 

Returns the square root of the specified expression: expr cannot be negative. 

Returns the tangent of the expression, the expression must be in radians. 

Sets the real-time clock to the value specified. 

Passes the value X to a machine -language subroutine and executes subroutine. Address of the routine must already have been POKEd into 
memory. 

These three operators perform the given logical operations on numeric variables or expressions. (NOT works on a single number.) In most 
cases, these operators work bit -by -bit on the numeric values expressed in binary. For example, 3 OR 5 equals 7: 3 is binary 011, 5 is binary 
101, and 7 (the result) is 111 (011 OR 101). 
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Programming Quickies 

Rotation Algorithm 
Samuel Bates, SPO 1263, Sewanee TN 37375 

Many unique and elegant designs can be produced 
using straight lines. Listing 1 shows a program for 
creating such designs. Using the "rotation" algorithm, 
curved patterns that appear to be three -dimensional will 
be produced. 

The main functions of the program (which is written in 
Hewlett- Packard HP 3000 BASIC) are POLY and 
ROTATE. When given information on the size and loca- 
tion of a polygon, POLY draws the figure and numbers 
the vertices. ROTATE takes a number of points and does 
the following: 

A small distance is measured along the line between the 
first two points. 

The same distance is measured between the second and 
third points, and a line is drawn between these points. 
The first two steps are repeated until the program cycles 
back to the beginning point. 
The program begins again, measuring along the lines of 
the new polygon just formed. 

Other functions in the program are JOIN, which draws 
a line between two points; MID, which takes the mid- 
point of two lines; PRINT, which prints the coordinates 
of a point; and POINT, which creates a point when given 
X and Y coordinates. TO, RECALL, and LIST are for 
creating and using specific routines. 

All figures shown (1 thru 5) were drawn with a 
Hewlett- Packard 7202A plotter. 

Listing 1: "Rotation" written in HP 3000 BASIC. The READ statements retrieve graphic parameters from the individual files shown 
with each figure. 

10 

20 
30 
40 

50 

FILES * 
DIM ASC72). BS( 721,EC30.21 
DIM MC100,2),NC40],FSC31.RC10] 
I MAGE 4D, X, 4D, "r" 
IMAGE 4D, X, 4D 

350 
360 
370 
380 
390 

C =N =O 
FOR I =L +2 TO LEN(AS) 
IF ASCI,I] =" " THEN 450 
FOR J= 1 TO 10 
IF ASCI,I]= BS(J.J1 THEN 420 

60 DEF FNEC ?)= CECI +1,6)- ECI,tr])T2 400 NEXT J 
70 PS= "FLT" 410 RETURN 
80 F= 25 420 N =N1 
90 P =0 430 RCN)=J -1 
100 PRINT "FILE .NAME "; 440 NEXT I 

110 INPUT AS 450 X =0 
120 ASSIGN AS, 1.S 460 FOR J =1 TO N 
132 IF S =3 THEN 100 470 X= X +R1J1*10 *(V -J) 
140 PRINT "BEGIN" 430 NEXT J 

150 PRINT ". 490 C =C +1 
160 ENTER 255, A9, AS 500 NCCJ =X 
170 PRINT 510 N =0 
130 GOSUB 240 520 MAT R =eER 
190 GOTO 150 530 IF 1 <= LEN(AS) THEN 440 
200 STOP 540 IF D >X9 THEN 580 
210 DATA "POI+/ ", "JOIN ", "MI D ". "ROTATE" 550 GOSUB D OF 590.7l0,790,40,1090 
220 DATA "PR INT ", "PO1NT ". "TO ", "RECALL" 560 GOSUB D-S OF 1410. 1 130. 1270. 1460 
230 DATA "CLEAR ", "LI ST ", "GUI T" 570 GOSUB D -9 OF 1510.200 
240 X9= 1 1 580 RETURN 
250 RESTORE 590 NC ?1 =NC 2) /( 2 *SI,V(3 141 59 /NC 1 )) ) 

260 FOR Or 1 TO X9 600 NC3) =NC3) *3.14159/130 
270 READ BS 610 PRI NT PSI "L" 
280 IF AS( 1,LEN( BS) ] =BS THEN 320 620 FOR 1 =P TO .VC 1) +P 
290 NEXT D 630 G=C I- P) *6.2R319 /NE 1) +NC 3) 
300 FRIT "NONEXISTENT COMMAND" 640 MCI +1. 1)= NC41+10 *NC2] *COS(G) 
310 RETURN 650 MCI +1,2)= NC5) +10 *NC2] *SIN(G) 
320 IF D >6 THEN 550 660 PRINT USING 50 ;MCI +1,1).MC1 +I.21 
330 L= LEN(BS) 670 NEXT I 

340 B$= "0123456739" 680 PRINT PS; "T" 
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Programming Quickies 

690 P =F' +NCI) +1 
700 RETURN 
710 IF C /2xINT(C /2) THEN 760 
720 PRINT PS; "L" 
730 FOR I =1 TO C STEP 2 
740 PRINT USING 40 ;MCNCI),1].MC NCI),?) 
750 PRINT USING 50;MCNC1 +1),1),MCNCI +1),21 
760 NEXT I 

770 PRINT PS; "T" 
780 RETURN 
790 P =P +1 

900 MI(P, 1 ]= I.MCNC2], I ) +MC.NC 11.11) /2 
810 MCP.2)= (M(N(21,2] +MCNC11.21) /2 
820 PRINT "POINT "P "= ';iCP. I I; 1(0,2] 
330 RETURN 
840 FOR I = 1 TO C 

$450 EC I, I] =MC J( I ), i I 

5360 ECI .2I= .MCNC11,21 
870 NExT I 

880 E(I.1)= EC1.11 
5390 E(1.2)= E[1,21 
900 PRINT PSI "L." 
910 FOR I =1 TO C 

920 N(I ] =F *L /SO9(FNE(1) +FNE(2) ) 

930 IF NCI1 >.5 THEN 1070 
943 NE(T I 

950 FOR I =1 TO C 

960 EC I , 11= EC1.11 +NCI ) *(ECI +I. 11- EC I. I1) 
970 EC1.21= ECI,21 +NCI] *(ECI +1,21 -EC 1121) 
980 IF 141 THEN 1310 
990 PRINT USING 40; ECI.1I.ECI.2I 
1000 G OT O 1020 
1010 PRINT USING 50; ECI,1),ECI,2) 
102(3 NExT I 

1030 EC . I ] =EC 1, I ] 

10410 EC I, 21=E[ 1,2] 
1050 PRINT USING 50; ECI,1).ECI,21 
1060 GOTO 913 
1070 PRINT PS "T" 
1030 RET JR.N 

109(3 FOP 1=1 TO C 

1100 PRINT "POI NT "N(I ) "= "MC NC 11, 1 );'CNC1 I. ?) 
1110 NEXT I 

11 20 RETURN 
1130 READ 01.1 
1140 IF END a1 THEN 1180 
1 1 5 3 READ * 1 ; B5 
1160 IF BS ASC4) THEN 1150 
1170 PRINT "DUPL1('ATE NAME" 
1130 GOTO IR60 
1190 PRINT i;A$C4] 
1200 PRINT " > ") 
1210 ENTEa 255. 49, AS 
1220 PRI 4T 

1210 PRINT *I; AS 
1240 IF ASa "END" THEN 1200 
1250 PRINT *I; END 
1260 RETURN 
17/0 READ 01,1 
1230 AS= AS( 3) 
1290 IF END *1 THEN 1310 
1300 READ a1; B$ 
1310 IF bls =AS THEN 1350 
1.320 GOTO 1310 
1330 PR1VT "NONEx1 STENT ROUT( NE" 
1.340 RETURN 
1350 READ a1 ;4$ 
1360 PRINT AS 
1.370 N A$= "END" THEN 1 400 
1330 GORIJB 240 
1390 GOTO 1 350 
1400 RETURN 

Listing 1 continued on page 330 

Circle 254 on inquiry card. 

What is a 

CLOCALPEEP? 
Another name for 
the CCB -II, which is: 

a clock 
hour, minute, second 
a calendar 
day, day of week, 
month, year 
an audio alarm 

All on one board for your 

TRS -80 Model II 
It includes a pacemaker battery which will 
give over 8 years of continuous timekeeping. 

From the folks who brought you the best 
CP /M° for the Model II. 

$175 plus shipping 
Prepaid, COD, Mastercharge or Visa orders 
accepted. California residents add 6% 
sales tax. 

TRS -80 is a trademark of Tandy Corp. 
CP /M is a registered trademark of Digital Research Inc. 

'ho UT P.O. 
PICKLES &3TROUT 

967-9563 

Warning: Installation requires opening the Model ti. which may void its 
warranty. We suggest that you wait until the warranty period has expired 
before installing the CCB -II. 

J SOFTWARE PROFESSIONALS 

Some of New England's finest companies rely heavily on E.P 
Reardon Associates to assist them in finding software profes- 
sionals. Two of our clients have expressed an urgent need for 
talented software engineers with the qualifications listed below: 
SR. SOFTWARE ENGINEER -PDP11 To 30K 

Lead technical role responsible for systems design, RSX -11M 
operating systems knowledge is essential. Experience with net- 
working, I/O drives, diagnostics or other areas helpful. 

DATA COMMUNICATIONS 
SYSTEM DESIGNER To 32K 

Key spot for individual contributor In the Future Products group 
of this leading mini computer vendor. Requires experience with 
protocols, packet switching and SNA. BSEE or Comp. Sci. 
necessary. Advanced degree preferred. Excellent combination of 
tech. challenge and visibility. 
CAD /CAM To 28K 

Systems level software design or CAD /CAM applications ex- 
perience necessary. Assembly and high level programming 
language knowledge required. Co. is rapidly growing leader in the 
design and installation of CAD /CAM systems for electronic and 
manufacturing industries. 
OPERATING SYSTEMS To 28K 

Work with a small team in the design and development of new 
operating systems. Experience In large, multi -user operating 
systems, virtual memory and sophisticated paging techniques is 
required. 
PRODUCT SUPPORT To 28K 

Provide technical support to Field Service, Sales, and Manufac- 
turing in the solution of software problems. Strong hardware 
background is essential as is real -time assembly language ex- 
perience. 

To explore these, or many other challenging positions, please 
contact Dan Meagher by calling (617) 329 -2660 or mall your 
resume to him (In complete confidence) at: 

e Paella/oh eissocittes 
888 Washington Street. Dedham. Mass. 02026 (6171329-2660 
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Programming Quickies 

Figure 1 

:POLY 9 
PLTL 
:POLY 9 
PLTL 
:JOIN 11 

PLTL 
:ROTATE 
PLTL 
:ROTATE 
PLTL 

200 0 5000 5000 

275 0 5000 5000 

2 13 4 14 5 16 

11 12 13 4 3 2 

14 15 16 7 6 5 

7 17 8 19 1 

:ROTATE 17 18 19 1 9 8 
PLTL 
:CLEAR 
PLOT CLEARED 
:POLY 9 100 0 5000 5000 
PLTL 
:ROTATE 1 9 8 7 6 5 4 3 2 
PLTL 
:QUIT 

DONE 

Listing 1 continued: 

1410 P =P +1 
1420 M(P, 1 ] =NC 11 
1430 MCP,2] =VC21 
1440 PRINT "POINT "P 
1450 RETURN 
1460 MAT M= : ER 
1470 MAT V =?ER 
1430 P =0 
1490 PRINT "PLOT CLEARED" 
1500 RETURN 
1510 READ # 1 . 1 

1520 R =0 
1530 PRINT 
1540 IF LEN( A5).4 THEN 1630 
1550 IF END #1 TIEN 1620 

330 January 1981 © BYTE Publications Inc 

1560 READ #IIAS 
1570 PRINT " '1 AS 
1580 I F AS# "EI1" THEN 1563 
1590 PRINT 
16013 Ir R THEN 1620 
1610 GOTO 1560 
1620 RETURN 
1630 R= 

1640 IF END *1 THEN 1690 
1650 READ #11 BS 
1660 IF B$#ASC63 THEN 1650 
1670 AS =9S 
1630 GOTO 1570 
1690 PRI VT AS" NON-Ex ISTEVT" 
1700 RETURN 
1710 END 



Programming Quickies 

:POLY 9 200 0 5000 5000 
PLTL 
:MID 5 6 
POINT 11 = 2252.52 4999.99 
:JOIN 4 1 7 1 11 1 

PLTL 
:ROTATE 11 5 4 
PLTL 
:ROTATE 11 6 7 

PLTL 
:ROTATE 4 3 2 
PLTL 
:ROTATE 7 8 9 
PLTL 
:QUIT 

DONE 

:POLY 12 150 0 5000 5000 
PLTL 
:JOIN 1 7 4 10 
PLTL 
:MID 1 7 
POINT 14 = 5000 5000. 
:ROTATE 1 14 4 3 2 
PLTL 
:ROTATE 7 14 4 5 6 
PLTL 
:ROTATE 1 14 10 11 12 
PLTL 
:ROTATE 7 14 10 9 8 
PLTL 
:QUIT 

DONE 
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Programming Quickies 

:RECALL TESSEL8 
POLY 8 100 22 5000 5000 
PLTL 
POLY 8 100 22 5000 1585 

PLTL 
POLY 8 100 22 6707 3293 

PLTL 
POLY 8 100 22 8415 5000 

PLTL 
POLY 8 100 22 6707 6707 

PLTL 
POLY 8 100 22 5000 8415 
PLTL 
POLY 8 100 22 3293 6707 
PLTL 
POLY 8 100 22 1585 5000 
PLTL 
POLY 8 100 22 3293 3293 
PLTL 
ROTATE 1 2 3 4 5 6 7 8 

PLTL 
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ROTATE 
PLTL 
ROTATE 
PLTL 
ROTATE 
PLTL 
ROTATE 
PLTL 
ROTATE 
PLTL 
ROTATE 
PLTL 
ROTATE 
PLTL 
ROTATE 
PLTL 
END 
:QUIT 

DONE 

10 11 12 13 14 15 16 17 

27 26 25 24 23 22 21 20 

28 29 30 31 32 33 34 35 

45 44 43 42 41 40 39 38 

46 47 48 49 50 51 52 53 

63 62 61 60 59 58 57 56 

64 65 66 67 68 69 70 71 

81 80 79 78 77 76 75 74 



Programming Quickies 

Figure 5 

:POLY 6 300 0 5000 5000 
PLTL 
:ROTATE 1 2 3 4 5 6 

PLTL 
:POLY 6 410 0 5000 5000 
PLTL 
:POLY 6 430 0 5000 5000 
PLTL 
:POLY 6 300 0 5000 5000 
PLTL 

:ROTATE 
PLTL 

1 6 5 4 3 2 

:POLY 6 400 0 5000 5000 
PLTL 
:POLY 6 420 0 5000 5000 
PLTL 
:QUIT 

DONE 

UCSD p- System fior the I NTERTEC SUPERBRAIN' 
With UCSD Pascal' and FORTRAN 

UCSD p- System includes: operating system, editor, filer, library, 
Z80 assembler, and documentation. 

with Pascal $ 400 
with FORTRAN 450 
with Pascal and FORTRAN 600 

NOESIS aMIUrsV VISA /Master Card Accepted 
615 Third Street, San Francisco, CA 94107 
Telephone: (415) 495 -7440 

UCSD p- System and UCSD Pascal are trademarks of the 
Regents of the University of California 

'Trademark of intertec Data Systems 
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Programming Quickies 

Change Your GOTOs to 
FOR...NEXT Loops 

David Carew, Interactive Management Systems, 
3700 Galley Rd, Colorado Springs CO 80909 

In terms of computer architecture, virtually all current- 
ly available microprocessors are termed "stack- oriented" 
machines. Virtually all implementations of BASIC inter- 
preters on stack -oriented machines make use of a push- 
down stack to implement FOR ... NEXT loops. Because 
of this, FOR ... NEXT loops run much faster than loops 
implemented with a GOTO statement. GOTO state- 
ments involve some sort of line search; whereas 
FOR ... NEXT statements get their "traffic direction" 
directly from the stack. 

My purpose here is to demonstrate how you can gain 
the extra efficiency of FOR ... NEXT loops for all the 
looping constructs you write in BASIC. 

Suppose you want to access a particular part of an in- 
ternal table of data items (in DATA statements). Perhaps 
you enter a string which you convert to a particular 
negative number. Later you wish to, find that negative 
number in your DATA table, knowing that the data - 
table items immediately following the matching "key" 
can be processed further to satisfy your requirements. 

Obviously, you'll wish to RESTORE the data -table 
pointer and loop through the table, READing and com- 
paring until you have a match. However, there can be no 
assumptions made in your BASIC program code as to 
how many READs it will take to get the match. How, 
then, can you implement such a loop using 
FOR ... NEXT construction? 

Two methods are shown in listings 1 and 2. Either of 
them will run in virtually any BASIC dialect. The simpler 
is shown in listing 1. 

Almost any BASIC that allows the user to STEP the 

loop -index variable will also allow you to STEP O. A 
STEP 0 does not increment the index and results in an 
endless loop. To get out of this loop, test as shown in line 
530 of listing 1 and set the loop index high when you wish 
to exit the loop. This method will even run in Radio 
Shack's Level I BASIC. 

An alternative method, shown in listing 2, also uses 
manipulation of the loop index from within the loop. It 
may be implemented in those versions of BASIC which 
may not allow STEP 0. 

If you need more than 32,766 iterations of a loop, then 
you need this speed optimization. For the extreme case or 
for the purist who wants his endless loops really endless, 
the user could manipulate the index again by adding: 

515 IF I = 32765 THEN I = 1 

However, for short loops, the added processing overhead 
of the extra IF statement will cut much of the speed ad- 
vantage. 

Some may consider the manipulation of a FOR . . . 

NEXT loop index from within the loop a bit too devious 
for their taste, but I believe that, even without consider- 
ing speed advantages, such constructs are preferable to 
"backward GOTO" implementations. Modern struc- 
tured- programming techniques place emphasis on elimi- 
nation of GOTO statements. GOTO implementations re- 
quire more care to get up and running and are prone to go 
awry when later modification requires line- number 
changes. Tracking down and reworking GOTO refer- 
ences after a change has been made is tedious business, 
and the one you overlook is sure to generate a fine exam- 
ple of Murphy's Law. Using the method I have described, 
you no longer lack an alternative to "backward GOTO" 
loop implementations in BASIC. 

Listing 1: An example of using a FOR...NEXT loop to replace a 
GOTO statement. The technique shown in this listing works 
with versions of BASIC that allow STEP 0, including Radio 
Shack Level 1 and Level II BASIC. 

Listing 2: An alternative method of replacing a GOTO state- 
ment with a FOR...NEXT loop. This method can be used in ver- 
sions of BASIC that do not allow STEP O. 

140 REM CALL READ LOOP SUER: K = KEY ITEM 
140 REM CALL READ LOOP SUBR: K = KEY ITEM 150 GOSUB 500 
150 GOSUB 500 

500 RESTORE 
500 RESTORE 510 FOR I = 1 TO 32766 
510 FOR I = 1 TO 2 STEP 0 520 READ X 
520 READ X 530 IF X = K THEN I = 32767 
530 IF X = K THEN I = 3 540 NEXT I 

540 NEXT I 550 RETURN 
550 RETURN 
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META TECHNOLOGIES 
FOR YOUR DISK SYSTEM 

FILE BOX $24 95 
for 51/4" disks 

DISKETTE STORAGE SYSTEM for 8" disks ... $29.95 

MTC brings you the ULTIMATE diskette 
storage system, at an affordable price. Stor- 
ing 50 to 60 diskettes, this durable, smoke - 
colored acrylic unit provides easy access 
through the use of index dividers and ad- 
justable tabs. Unique lid design provides 
dust -free protection and doubles as a carry- 
ing handle. 

PLASTIC LIBRARY CASES 
(not shown) 

An economical form of storage for 10 to 15 
diskettes, and is suitable for your bookshelf! 
Case opens into a vertical holder for easy ac- 
cess. 

51/4 -inch diskette case $3.25 
8 -inch diskette case $3.50 

TRS -80TH PRODUCTS 
.Mwr Firrronr 

.11f1 %1Il.tiIII 7' 1I-14i/(' 1,11XYl/1F,11 

A au! iI U. .\1YSTI:KIP:S 
r..r Ih.. I7r-.0 

44'4 Zr °°erarng syslen+ 6 
6164' 

NEWDOS /80 by Apparat 
NEWDOS+ with ALL UTILITIES 

35 -track $69.95 
40 -track $79.95 

TRS -80TM DISK AND OTHER MYSTERIES 
$19.95 

MICROSOFT TM BASIC DECODED & OTHER 
MYSTERIES for the TRS -80TH $29.95 

$149.95 

Products damaged in 
transit will be 
exchanged. 

Prices, Specifications, 
and Offerings subject 

to change without 
notice. 

`RINGS' & 
THINGS 

Help prevent data loss and media damage 
due to improper diskette centering and 
rotation with the FLOPPY SAVERT rein- 
forcing hub ring kit. 7 -mil mylar rings in- 
stall in seconds. Kit is complete with 
centering tool, pressure ring, 25 adhesive 
backed hub rings and instructions. Refills 
available. 
HUB RING KIT for 51/4" diskettes .. $9.95 

Protect your expensive disk drives and 
your valuable diskettes with our diskette 
drive head cleaning kit. The kit, consisting 
of a pair of special "diskettes ", cleaning 
solution and instructions, can be used for 
52 cleanings. Removes contamination 
from recording surfaces in seconds 
without harming drives. 
HEAD CLEANING KIT for 51/4" drives 

$24.95 

MOST ORDERS 
SHIPPED 

WITHIN ONE 
BUSINESS DAY 

PRICES IN EFFECT 
January 1, 1981 THRU 

January 31, 1981 

Single Sided, Single Density, Soft -Sectored 
5! 4 -inch, (for TRS -80TH) Mini -floppy 

DISKETTES 
1a 

Meta Technologies strikes again ... at 
the competition! These are factory 
fresh, absolutely first quality (no 
seconds!) mini -floppies. They are 
complete with envelopes, labels and 
write -protect tabs in a shrink - 

wrapped box. 

PLAIN JANETM 
DISKETTES 

The Beautiful Floppy 
with the Magnetic PersonalityrM 

In 1980 alone, MTC has sold nearly a third 
of a million dollars worth of brand -name 
diskettes. If anyone knows quality, we do. 
And these are quality diskettes. The 
catch? They are in a plain white box. 
You're not paying for fancy printing, fancy 
labels or fancy names on the packaging. 
We don't even put our own label on the 
package (labels cost money). In the last 
two months thousands of people have 
switched to this low -cost alternative. 
Trust us. 

PLAIN JANETM Diskettes $ 21.95 

VERBATIM brand Diskettes (box of 10) 

51/4-inch (for TRS -80TM) 
MD525 -01 $24.95 
10 boxes of 10... (each box). $ 23.95 

8 -inch FLOPPIES 
Single- Density, FD34 -1000 . $29.95 
Double- Density, FD34 -8000 .. $39.95 

CALL FOR INFORMATION ON 

OTHER TRS -80TH PRODUCTS 

WE ACCEPT 
VISA 
MASTER CHARGE 
CHECKS 
MONEY ORDERS 
C OD. 

Add $2.50 for 
standard UPS 
shipping & handling 
52 00 EXTRA 
for C.O.D. 
Ohio residents 
add 5': °ò sales tax. 

TO PLACE ORDER 
CALL 

FOR PRODUCT INFO 
1- 800 -321 -3552 TOLL 1.800- 321.3640 FREE 

IN OHIO call (216)289 -7500 (COLLECT) 

Í; ÌETR TE5-01iLDBES CßPORTOf 
26111 Brush Avenue. Euclid. Ohio 44132 

as 
80111.1 

TRS-80 is a TM of Tandy Corp 
PLAIN JANE is a TM of MTC 

1980 by Metatechnologies Corporation, Inc 
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Analog Interface 
Switching Modules 

ATEC Systems, POB 128, Mendon NY 
14506, (716) 924 -3822, has introduced a 

series of switching modules that can be 
used as an analog interface between any 
microprocessor 8 -bit I/O (input/output) 
port and the signals to be switched in 

automatic test equipment, instrumenta- 
tion, and control- system applications. In 
the matrix mode, any switch selected can 
be latched or unlatched. In the multiplexer 
mode, only one switch can be closed at 
any time. The latches are solid state, and 
the switches are sealed reed relays, with a 

life of more than 100 million operations. 
By selecting the required interface module, 
the complete matrix or multiplexer can be 
controlled from an 8 -bit I/O port or from 
the IEEE -488 bus. The modules range in 
price from S80 to S 100. Complete systems 
can also be ordered. 

Circle 460 on inquiry card. 

Cryptography Kit 
The Cryptographic Primer Kit educates 

computer users about cryptography, 
thereby enabling them to encode and pro- 
tect data against unauthorized access. An 
RS -232 interface board is included in the 
kit. The interface board functions at 300 
bps (bits per second) and contains the 
WD2000 1 F LSI (large -scale integration) 
implementation of the National Bureau of 
Standards Data Encryption Standard. A 
Cryptographic Primer describes how the 
user can implement different cryp- 
tographies in software in conjunction 
with the board. It also provides examples 
for debugging software. An assembly and 
wiring manual includes wiring diagrams, 
assembly and operating instructions. The 
kit is priced at 5395 unassembled or S495 
assembled. Contact Western Digital, 3128 
Redhill Ave, Newport Beach CA 92663, 
(714) 557 -3550. 

Circle 461 on inquiry card. 

S- 100 -Compatible, Bank- Selectable, 64 K -Byte 
Memory Board 

The DMB6400 is a 64 K -byte, bank - 
selectable, dynamic memory module from 
Measurement Systems & Controls, 867 N 
Main St, Orange CA 92668, (714) 
633 -4460. It is compatible with Alpha 
Micro, Cromemco, North Star, MP /M, and 
most other S -100 bus computers. It uses 
output port addressing for the bank select 
and is configured as four independent 
16 K banks of memory. Any of the 256 

possible I/O (input/output) ports can be 
decoded, and eight banks of memory are 
possible for each port. Each bank can be 
turned on or off at system reset, and phan- 
tom can be used by any of the four banks. 
The board will run with all 8080 and 8085 
microprocessors at 3 MHz. It will also run 
with most Z80As and the Marin Chip 
M9900 microprocessor. 
Circle 463 on inquiry card. 

Socket Wrap 
Identification 

The Socket Wrap -ID is used to identify 
pin numbers on wire- wrapping sockets. It 

consists of a socket -sized plastic panel 
with numbered holes in the pin location. 
The Socket Wrap -ID is slipped onto the 
socket before wrapping. Users can write 
on it for identification of location, 
integrated- circuit part number, or func- 
tion. It is available from O K Machine and 
Tool Corporation, 3455 Conner St, Bronx 
NY 10475, (212) 994 -6600. 

Circle 462 on inquiry card. 

AIM16 A/D Converter 

The CmC AIM16 is a sixteen -channel 
A/D (analog- to-digital) converter designed 
for most microcomputers, including the 
PET, Apple II, TRS -80, and KIM. The 
converter is connected through the com- 
puter's 8 -bit I/O (input/output) port or 
through one of CmC's (Connecticut 
microComputer) custom interfaces. Each 
of the sixteen inputs is converted to an 
8 -bit digital signal. The input voltage 
range for the AIM16 is 0 to 5.12 V, with 
input voltage converted to a count be- 

tween 0 and 255. Resolution is 20 mV per 
count, with accuracy at 0.5 % ± I bit. 
Conversion time is less than 100 micro- 
seconds per channel. The converter has a 

suggested retail price of S179. Power sup- 
plies are available for S 14.95 and 524.95, 
depending upon the required voltage. 
Contact Connecticut microComputer Inc, 
34 Del Mar Dr, Brookfield CT 06804. (203) 
775 -4595. 

Circle 464 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 homebrewers who read BYTE, we print it in some form. We 
openly solicit releases and photos from manufacturers and suppliers to this 
marketplace. The information 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 companies, our capacity to 
evaluate the products and companies appearing in the "What's New ?" feature is 

necessarily limited. We therefore cannot be responsible for product quality or 
company performance. 
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MISCELLANEOUS 

Computer 
Carrying Cases 

A series of carrying cases for the Apple H 

and TRS-80 Model I computers have been 
introduced by Computer Case Company, 
5650 Indian Mound Ct, Columbus OH 
43213. (614) 868 -9464. These cases can 
hold the computer. disk drives, and 
monitor in a fully operational configur- 
ation. There is no need to disconnect and 
reconnect cables each time the computer 
is moved. The lids have storage space for 
manuals. disks, papers, and other items. 
The computers and disk drives are held in 
position with security straps and cradled in 
foam rubber for protection. The cases are 
constructed of luggage material covered 
in vinyl with padded handles, protective 
pads, and steel skids. The AP I O I S case 
holds the Apple with a single disk drive or 
a tape recorder: it sells for S109. A larger 

case, the API 02D, selling for 5119, holds 
the Apple and two disk drives. The 
AP 103M holds the Apple, two drives, and 
a 9 -inch monitor. The RS201 case will 
hold the TRS -80 keyboard, the expansion 
unit, and up to two disk drives. This case 

Screen -Management 
Transaction System 

The E -Code language provides screen - 
management capabilities to the VT -l00 
video terminal. Designed to support four 
VT -100s and an LA -120 under the RI-1 I 

operating system, E -Code allows DEC 
(Digital Equipment Corporation) LSI -II 
and POP-11/03 applications to operate 
simultaneously in key -to -disk, data entry. 
data edit. and record -management func- 
tions. The features include a structured 
programming language, multiterminal 
support, virtual memory, and provisions 
for validating operator input in character 
or block mode. Multifile capabilities allow 
independent data -file manipulation from 
each attached terminal. The price is S850 
and the manual is S15. Contact MCPC 
Systems, 2344 Nicollet Ave S. Suite 220, 
Minneapolis MN 55404, (612) 870 -3841. 
Circle 493 on inquiry card. 

also has a power strip. It sells for S109. 
The RS202 case holds the monitor with 
additional space for a small printer, 
modem, or similar equipment. 

Circle 492 on inquiry card. 

Asynchronous - 
Synchronous Translator 

The AST (asynchronous-synchronous 
translator) enables users to access large 
data bases and mainframes. The data base 
is accessed by communicating under the 
Bisync protocol. The single circuit board 
utilizes the 6809 microprocessor, control- 
ling advanced data -link protocol, with the 
controlling firmware contained on 
EPROM (erasable programmable read - 
only memory). This card also enables the 
company and the user to apply the AST 
boards under other operating systems. 
Peripherals and microcomputers will be 
able to access large data -processing 
centers, usually as a remote-job -entry sta- 
tion. For more information. contact SDS 
Technical Devices Ltd, POB 1998, Win- 
nipeg, Manitoba, Canada, R3C 3R3, (204) 
589 -7507. 
Circle 494 on inquiry card. 

TI -990 Software 
Synergistic Systems, Cobble Hill Rd, East 

Thetford VT 05043. (802) 785 -4121, has 
several software packages for the Texas 
Instruments (TI) TI -990 computer written 
in TI BASIC. Mail -990 is a mailing -list pro- 
gram that maintains up to 10,000 address- 
es per disk. Text -990 is a text editor with 
screen -oriented text -preparation functions 
for documents of up to 400 lines. Index - 
990 is a set of multikey indexed -se- 
quential- access routines that provide ac- 
cess to any record in a file by up to five 
keys, and sequential access in key or re- 
verse -key order from any -starting key. 
Forms -990 has functions and subpro- 
grams to simplify the development of 
forms -oriented input routines. The Seek - 
990 interactive data -base system for office 
personnel helps create and maintain data 
bases by means of menu specifications. 
Circle 495 on inquiry card. 
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Microprocessor Training Course 

The 8085AAT Microprocessor Training 
Unit includes a tested and assembled 
8085A microcomputer with I K bytes of 
programmable memory, a 1 K -byte PROM 
(programmable read -only memory), a 

1 K -byte EPROM (erasable programmable 
read -only memory), programmable I /O. 
keyboard. microprocessor card, display 
and operating system, a 44 -pin edge con- 
nector that allows configuration to any 
bus structure, an area on the processor 
card for wire -wrap design or user -defined 
interface circuitry, and a 20 mA asyn- 
chronous port. The software comes with 

an instruction manual, a user's manual 
with programs. a 352 -page 8085A cook- 
book that includes basic microprocessor 
concepts and actual designs of an 8085A 
microcomputer, an 8080/8085A soft- 
ware- design book with over 190 execut- 
able program examples, an examination 
of all 244 instructions, plus an overview of 
assembly language for the 8080/8085A 
microprocessors. The Training Unit is 

5299.95: a kit version is 5249.95. Contact 
Paccom, 14905 NE 40th St, Redmond 
WA 98052, (206) 883 -9200. 

Circle 486 on inquiry card. 

Dual 
Integrated- Circuit 
Schottky Rectifiers 

Intended for center -tap rectification, 
these 30 A Schottky rectifiers are available 
as full -wave bridges in medium -power 
switching supplies. The MBR 3020CT. 
3035CT, 3045CT, and SD241 are single 
packages made up of two integrated cir- 
cuits. These 20, 35, and 45 V units have 
an operating junction temperature of 150° 
C, with reverse voltages to 45 V. A built -in 
guard ring reduces junction stress and 
operates like a zener diode for transient 
protection. An extra layer of barrier metal 
acts as an interface between a working 
barrier metal of chrome or platinum and 
the nickel -gold ohmic contact metal, thus 
it virtually eliminates contamination and 
failure. Prices in 100- to 999 -unit quantities 
range from 55.70 to S7. Contact Motorola 
Semiconductor Products Inc. POB 20912. 
Phoenix AZ 85036, (602) 244 -4624. 

Circle 489 on inquiry card. 

Backplane I/O 
Connectors with 

Up to 72 Contacts 
Mupac Corporation, 646 Summer St, 

Brockton MA 02402, (61 7) 588-6110, has 
announced a family of plug -style connec- 
tors with 26, 36, 40, 52, and 72 contacts. 
They can be mounted onto backplanes, 
printed -circuit boards, or wire -wrappable 
panels. They are available with straight or 

right -angle pins and have either printed - 
circuit tails or wire -wrappable pins. Mating 
connectors that mass-terminate to flat 
cable are also available. The contact 
material is phosphor bronze with gold - 
over- nickel plating. Prices in quantities of 
one to nine range from 53.43 each to 
58.37 each. Prices for mating connectors 
range from 54.33 to 58.54 each. 

Circle 487 on inquiry card. 

Sixteen -Port 
Serial I/O Board 

Konan's sixteen -port asynchronous 
serial I/O (input/output) board can com- 
municate with peripherals on all S- 100 bus 
systems, and also interconnects com- 
puters within networking systems. Omni - 
port can talk to sixteen peripherals with 
RS -232 interfaces and has sixteen select- 
able data rates. It also features sixteen 
asynchronous channels with full hand- 
shaking capabilities. Omniport has a 

4- character buffer on each channel, in- 
cluding the receive register. All operations, 
except the interrupt, are enabled with 
push -on jumpers. Omniport is compatible 
with all S -100 bus specifications proposed 
by the IEEE (Institute of Electrical and Elec- 
tronics Engineers). The price for Omniport 
is 5800 in OEM (original equipment man- 
ufacturers) quantities of two Konan Cor- 
poration is located at 1448 N 27th Ave, 
Phoenix AZ 85009. (602) 269 -2649. 

Circle 490 on inquiry card. 

Asynchronous 
EPROM from RCA 

A 256 -word by 8 -bit static CMOS (com- 
plementary metal -oxide semiconductor) 
EPROM, the CDP I 8U42CD, has been de- 
veloped by RCA Solid State Division, 
Rt 202, Somerville NJ 08876, (201) 

685 -6423. The device is useful in general - 
purpose asynchronous ROM (read -only 
memory) applications and will interface 
directly with the CDP 1802 microproces- 
sor. It has common data inputs and out- 
puts. The 100 -unit price is S38.70. 
Circle 488 on inquiry card. 

Adapt for DG 
Data Financial Systems Inc has intro- 

duced the Adapt Software Package for use 
on all DG (Data General) minicomputers. 
The package includes modules for Gener- 
al Ledger, Accounts Receivable, Accounts 
Payable, and Payroll Applications. These 
may be custom tailored by nontechnical 
personnel with little knowledge of pro- 
gramming, utilizing the Adapt tool. Data 
Financial Systems Inc is located at 4350 E 

Camelback Rd, Phoenix AZ 85018. (602) 
959 -9240. 
Circle 491 on inquiry card. 
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It's Smooth Scrolling 
with Micro -Term 

Micro -Term Inc, 1314 Hanley Industrial 
CL St Louis MO 63144. (314) 968 -8151, is 

offering the ACT -5A and Mime -2A video 
terminals with a smooth -scroll feature. 
This feature allows the operator to read 
data as it passes over the screen in one 
continuous motion. This eliminates the 
dump scroll found in other terminals. Other 
features in the 5A -2A line include a bi- 
directional printer port and editing capa- 
bilities. In addition, the Mime -2A will 
emulate the DEC (Digital Equipment Cor- 
poration) VT -52, Hazeltine 1500, and 
Soroc 10120. The ACT -5A and the Mime - 
2A cost 5995 and S 1045 respectively. 
Circle 496 on inquiry card. 

Power Supply with 
200 W Peak Capacity 
The Model AC -130 is a 130 W multi - 

output, switched -mode power supply 
with a 200 W peak output capability. The 
supply is compatible with the Boschert 
OL -130 unit, and has an input -voltage 
tolerance of 80 to 140 VAC and 160 to 
264 VAC. The unit also has an adjustable 
power -fail signal. The outputs are + 5 V 
±3% at 15 A. +12V ±5% at 4A. 
-12V ±5 %at2A.and -5 V ±5 %at 
I A. A + 24 V at 2 A output can be 
substituted for the -5 V output. The 
single -unit price is S340 from Conver Cor- 
poration. 10629 Bandley Dr, Cupertino 
CA 95014. (408) 255 -0151. 
Circle 497 on inquiry card. 

Dithertizer II 
The Dithertizer II is a binary video - 

digitizer board for the Apple II. The board 
utilizes a video camera with external sync 
to load the video display of the Apple II. 

The device is designed as a frame grabber. 
DMA -type (direct memory address) digi- 
tizer that requires one frame. or one - 
sixtieth of a second. to capture a binary 
image. Software is included to build 
dithered (pseudo gray scale via half tones) 
images from multiple binary images and to 
capture image- intensity contours using im- 
age subtraction. The software allows the 
user to select and change the matrix size 
and view the effects on the monitor. Users 
may also adjust the contrast and density 
of the image with joysticks and adjust 
matrix size. The Dithertizer II requires a 

video camera with an external sync. The 
price for the unit is $300. A package con- 
sisting of the Dithertizer II and a Sanyo 
video camera is 5650. Contact Computer 
Station. 12 Crossroads Plz. Granite City IL 

62040. (618) 452 -1860. 
Circle 498 on inquiry card. 

Belden Introduces a Short -Haul Modem 

The Belden Model 9338 metallic - 
conductor Bit- Driver short -haul modem 
has been developed as part of an RS -232- 
compatible data -transmission system for 
in -house and in -plant applications. The 
9338 provides asynchronous simplex and 
duplex data transmission, at speeds up to 
56 K bps (bits per second). The metallic - 
conductor unit is recommended for use in 
clean electrical environments. The oper- 

ating range extends from 1500 to 4500 
meters (5000 to 15,000 feet). An LED 
(light- emitting diode) array on the front 
panel indicates system status and aids in 
diagnosis. The price of the Model 9338 is 

S195. Contact the Marketing Manager 
Belden Corporation. 2000 S Batavia Ave. 
Geneva IL 60134. (312) 232 -8900. 

Circle 499 on ingi iry card. 

92 K -Bit Magnetic 
Bubble- Memory Kits 

The TIBK090 and TIBK09I 92 K -bit 
magnetic bubble- memory kits provide 
engineers with the bubble memory and 
integrated circuits required to lay out and 
assemble a 92 K -bit bubble- memory sys- 
tem. The 091 kit contains the parts re- 
quired to construct one minimum memory 
system. The 090 kit contains all the parts 
required to construct one modular -mem- 
ory unit (MMU). The MMU consists of all 

the parts in the 091 kit except the func- 
tion-timing generator and controllers. The 
memory capability of the 091 kit can be 
expanded by assembling additional 090 
kits and utilizing the timing generator and 
controller capabilities of the 091 kit. The 
TIBK090 kit costs S 15 t . and the TIBK09I 
kit is priced at S t 91. both in quantities of 
one to twenty-four. Contact Texas In- 
struments Inc, Inquiry Answering Service. 
POB 225012, M/S 308, Attn: TIBK090. 
Dallas TX 75265. 
Circle 500 on inquiry card. 
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Word -Processing -Quality Video Terminal 

The WP2000 word -processing -quality 
video terminal is available from Industrial 
Micro Systems Inc, 628 Eckhoff St. Orange 
CA 92668, (714) 978 -6966. The unit fea- 
tures an EPROM (erasable programmable 
read -only memory) character generator. 
special function keys, an IBM Selectric 
keyboard layout, and a fifteen -key cursor - 
positioning and editing keypad on a re- 
movable keyboard. Also included is a ten - 
key numerical keypad. The high -resolu- 

tion video monitor utilizes a 9 by 13 dot 
matrix. The I2 -inch screen displays 25 
lines. The WP2000 also features normal 
and reverse video: blinking, underlined 
and highlighted fields; uppercase and 
lowercase characters with descenders; 
2 -page memory; automatic self -test; pen 
interface; and printer port. 

Circle 482 on inquiry card. 

Printer from DIP 

The DIP -81 dot- matrix impact printer 
features 7 by 7 or 14 by 7 matrix printing, 
plus uppercase and lowercase character 
sets. The bidirectional printing speed is 

100 cps (characters per second), and the 
DIP -81 uses ordinary bond paper in 
sheets. roll, or fanfold form. The printer 
has the full 96- character ASCII (American 
Standard Code for Information Inter- 
change) set, printing both 40 and 80 char- 

acters per line on standard -sized paper. 
Operator control includes power, select/ 
deselect, line feed, top of form, and self - 
test. A Centronics -compatible parallel in- 
terface is standard, and a serial RS -232 or 
20 mA current -loop interface is optional. 
The printer costs S499. For more informa- 
tion, contact DIP Inc. 121 Beach St. 

Boston MA 021 11, (617) 482 -4214. 
Circle 485 on inquiry card. 

516- Megabyte 
Removable Disk Drive 

Century Data Systems Inc, 1270 N 
Kraemer Blvd, Anaheim CA 92806. (714) 
632 -7500, has introduced the Trident 
T- 600/602 disk drives, offering 516 mega- 
bytes storage capacity. The price per unit 
in lots of 100 is under S12,000 and single - 
unit prices are around S 15,500. The T -600 
is compatible with the Trident T -200 and 
T -300 drives. The capacity in the T -600 
drive has been achieved by using nar- 
rower tracking heads that have increased 
output by 25% and resolution up to 5 %. 
The servo surface has been rewritten to 
provide for 1349 cylinders. The unit's 
mean time between failures is specified at 
4000 hours and calculated at 6000 hours. 
with a mean time to repair of less than 
one hour. Standard features include dual - 
access operation and fixed or variable sec- 
toring. 

Circle 483 on inquiry card. 

High -Quality 
Cassette Tapes 

Marathon cassettes, made by Magnetic 
Information Systems, 415 Howe Ave. 
Shelton CT 06484. (203) 735 -6477, have 
50% more storage capacity than other 
digital cassettes on the market. Each 
Marathon cassette contains 450 feet of a 

0.30-mil -thick polyester -film -base tape. 
Tape quality and case tolerances exceed 
ANSI /ECMA /ISO specifications. Each tape 
is certified in the cassette to be 100% error 
free. 

Circle 484 on inquiry card. 
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Two Items for the Blind 
Total Talk and Speak Easy are micropro- 

cessor -based products that convert com- 
puter- transmitted data into synthetic 
speech. Total Talk is a computer terminal 
that converts data into full -word synthetic 
speech. By translating data into phonetic 
characters and feeding that data into a 

synthesizer, the blind can have direct ac- 
cess to information stored on computers. 
Total Talk switches from full word to 
spelled speech output. The speech rate 
(45 to 720 words per minute), pitch, tone, 
and volume are adjustable. The unit is 

based on the Hewlett- Packard 2621A ter- 
minal. It is priced at 55995. 

Speak Easy is a subset of Total Talk. It 

does not have the editing and cursor - 
control capabilities of Total Talk. Applica- 
tions include computer -aided instruction, 
instrument control, vocal feedback, and 
more. Speak Easy costs S4000 with 
RS -232 interface and IEEE -488 -bus inter- 
face capabilities. For details, contact 
Maryland Computer Services Inc. 502 
Rock Spring Ave, Bel Air MD 21014, (301) 
879 -3366. 
Circle 471 on inquiry card. 

OSM System 
Allows 128 Terminals 

OSM Computer Corporation, 2364 
Walsh Ave. Santa Clara CA 95051, (408) 
496 -6910. has introduced a multi-user. 
multitasking microcomputer system called 
the OSM Model 6300. Each user has a 

microprocessor. memory. I/O (Input /out- 
put) ports, and shares common disk 
storage of up to 128 megabytes. using 

CP /M 2.2 and DPOS /2 operating systems. 
A service processor, consisting of a Z80A 
microprocessor, programmable memory 
and I /O, links the user processors to the 
disk drives and printer. User hardware 
consists of the Z80 processors. 64 K bytes 
of memory. I /O. and optional printers. The 
Model 6300 allows up to 128 user ter- 
minals with no console -response degrada- 
tion, because each user has his own 
microprocessor. This can be helpful in 

word -processing environments and other 
applications where console speed is 

critical. The Model 6300 comes with two 
8 -inch double -density floppy -disk drives. 
Several hard -disk options are available. 
The complete system is available with the 
IBM 3101 video terminal and Texas In- 
struments 820 RO or optional letter -quality 
printer. The single -user system is priced at 
55195. 
Circle 472 on inquiry card. 

Single -Board 
Bubble- Memory System 

The RMS family of single -board bubble - 
memory systems includes the controller. 
all electronics. and the bubble- memory de- 
vices. The four modules with 32 K -byte- 
thru 256 K- byte -capacity systems interface 
with the Rockwell AIM -65 microcom- 
puter. System 65 development system, 
and the Motorola EXORciser and Micro - 
module family. The average data rate for 
an accessed block is 22 K bytes per sec- 
ond. Depending upon block location. the 
access time ranges from 20 As to 20 ms. 
The RMS includes checksum -error detec- 
tion. redundancy control, and power -fail 
memory -protect circuitry. Prices range 
from S 1800 for a 32 K -byte system to 
$5350 for a 256 K -byte system with a 

1-megabyte bubble- memory device. For 
information, contact Bubble Memory 
Products. Electronic Devices Division. 
Rockwell International. POB 3669 RC55. 
Ananc'im CA 92803. (714) 632 -3729. 
Circle 473 on inquiry card. 

6802 Single -Board 
Computer with 

2 K -Byte EPROM 
The Model SBC -02 computer from Star - 

Kits, POB 209. Mt Kisco NY 10549. is a 

single-board computer that features a 

6802 processor with 128 bytes of pro- 
grammable memory, a 2 K -byte EPROM 
(erasable programmable read -only mem- 
ory), and parallel or serial I /O. A wire - 
wrap area is provided for custom interfac- 

ing and expansion. The board costs 525 
with instructions. S75 for a parallel I/O kit, 
or S150 when wired and tested. An op- 
tional machine -level monitor can be in- 
stalled to provide program entry and con- 
trol. single- stepping, breakpoints. and 
other front -panel functions from a serial 
terminal. It is supplied separately in an 
EPROM for S40 (included at no charge in 
the kit and wired verisons). 

Circle 474 on inquiry card. 

Single -Board 
6809 Computer 

The ADS 6809 S -100 single -board com- 
puter features provisions for 2 K bytes of 
programmable memory, 4 to 16 K bytes of 
EPROM, RS -232 serial communication 
with selectable data rates, parallel I/O 
ports. and simulated 8080 -type I /O. 
ADSMON, a 2 K -byte monitor, allows 

users to examine and change memory 
and registers, test memory. calculate rela- 
tive offsets. load and punch tape files, and 
more. The ADS 6809 is sold as a printed - 
circuit board with a manual for $69.95 
from Ackerman Digital Systems. 110 N 
York Rd, Suite 208, Elmhurst IL 60126 
(312) 530 -8992. 

Circle 475 on inquiry card. 
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What's New? 
SOFTVVARE 

Graftrax Graphics for the TX -80 Printer 

Graftrax is a high -resolution bit -plot 
graphics capability for the Epson TX -80 
dot -matrix printer. The bit -plot mode 
allows individual bit control of the print 
wires. Graftrax enables the printer to per- 
form programmable universal form -han- 
dling functions. The length of a line feed is 

software definable in 255 steps of 0.007 
inches each. The skip- over -perforation 
function allows the size of the print field to 
be adjusted from one line to a full page. 

Graftrax counts the dots being printed in 
the high -density graphics mode so that 
Graftrax slows the printer down if a safe 
duty cycle is exceeded. Graftrax is built 
into a PROM (programmable read -only 
memory). For more information, contact 
Epson America Inc. 23844 Hawthorne 
Blvd, Torrance CA 90505, (213) 
378-2220. 

Circle 476 on inquiry card. 

TRS -80 Payroll 
System Uses TRSDOS 1.2 

PR is a payroll system for the TRS -80 
Model II. It requires TRSDOS 1.2. a I32- 
column printer, a dual -disk drive, and 64 K 

bytes of memory. PR calculates the payroll 
for all employees as it maintains monthly, 
quarterly. and yearly totals for reporting 
purposes. It can produce paychecks, 941 
forms, W -2 forms, paycheck registers, 
monthly summaries, general -ledger trans- 
action registers. employee file lists. and 
more, Priced at S129. PR comes with a 

manual, an installation guide, twelve pro- 
grams. and sample data files on an 8 -inch 
floppy disk. Contact Micro Architect Inc, 
96 Dothan St, Arlington MA 02174. (617) 
643 -4713. 

Circle 479 on inquiry card. 

Apple II Cassette Pascal 
Dynasoft Pascal is a p -code implemen- 

tation of a Pascal subset intended for use 
with cassette -based microcomputer sys- 
tems that cannot support full -scale sys- 
tems such as UCSD Pascal. It includes the 
control structures of standard Pascal and 
supports integer, char, boolean, scalar, 
subrange. pointer, and array data types. A 
linkage to machine -language subroutines 
is also provided. The one -pass compiler 
produces a position- independent program 

that is run with a 2 K -byte interpreter. The 
package. including the compiler, inter- 
preter, and a line- oriented editor, requires 
8 K bytes of memory space and will run 
on a 16 K -byte Apple II or Apple II Plus 
Support is provided for low- and high -re- 
solution graphics. This cassette system 
costs S50. For more details, contact Dr 
Allan Jost, do Dynasoft Systems Ltd, POB 
51, Windsor Junction, Nova Scotia, 
Canada, BON 2V0, (902) 861 -2202. 
Circle 477 on inquiry card. 

TRS -80 Text Editor 
Textan is a text editor for the TRS-80 

using Level II BASIC. It is a machine -lan- 
guage editor requiring at least 16 K bytes 
of memory. It is a video editor designed to 
read tapes written in Level II BASIC. Upon 
completion of the edit function. It returns 
to BASIC with the program loaded. Textan 
includes 32 command functions and 26 
reserved -word keys. The command func- 
tions allow for top, bottom, and center of 
screen; end of and first of line; character. 
word, to end of line, and line delete; pre- 
vious screen; automatic line numbering; 
line and character insert; and more. The 
reserved -word keys will automatically 
enter AND, GOSUB, CHRS, DIM, ELSE, 
FOR, GOTO, and most of the other com- 
mand words. Contact Southeastern Soft- 
ware, 512 Conway Ln. Birmingham AL 
35210. (205) 956 -2389. 

Circle 480 on inquiry card. 

TRS -80 Disk 
BASIC Compiler 

ACCEL2, a TRS -80 Disk BASIC compiler. 
is being marketed by Allen Gelder Soft- 
ware, POB 1 1721, Main Post Office, San 
Francisco CA 94101. The compiler pro- 
duces compact machine -code translations 
of selected Disk BASIC statements and 
functions in integer, single- and double - 
precision, and string variable types. Subset 
compilation minimizes output code expan- 
sion with little loss of execution speed. Six 

diagnostic messages and a set of local/ 
global compilation options increase com- 
patibility with subject programs and con- 
trol output code growth. The compile - 
time routines are self -relocating and oc- 
cupy 5 120 bytes; the run -time component 
takes I K bytes, making the compilation 
process available to 16 K -byte non -disk- 
drive machines. ACCEL2 comes on cas- 
sette tape with a manual for 588.95. 

Circle 478 on inquiry card. 

Alpha Micro 
Computer FORTH 

FORTH is available on the Alpha Micro 
Microsystems AM -I00 computer. Based 
on the model by FIG (FORTH Interest 
Group), AM -FORTH runs under the 
AMOS operating system and includes 
FORTH, an interface to the AMOS file 
structure, and a FORTH text editor. AM- 
FORTH has facilities to permit processing 
data using AMOS sequential files. Memory 
is controlled so that the program uses only 
enough for the dictionary with the ap- 
plication routines and file I/O (input/out- 
put) buffers. An AMS or STD format disk is 

available with documentation and the 
FORTH program for S40. Contact George 
Young, c/o Sierra Computer Company. 
617 Mark NE. Albuquerque NM 87123. 
(505) 296 -8085. 

Circle 481 on inquiry card. 
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DEALS DEALS DEALS 
OUR BUYERS ARE IN 

CONTACT WITH EVERY MAJOR 

SUPPLIER AND O.E.M. 

BUY HERE AT 1000 PIECE 

r 

QUANTITY PRICES 
ALL MERCHANDISE 100% 

GUARANTEED! 15 DAY FULL 
CASH REFUND! 

JUST HOT STUFF 

iareffeb 
SALES 

664 N. MICHIGAN AVE. * SUITE 1010 * CHICAGO, ILLINOIS 60611 
CALL TOLL FREE: 1- 800 - 435 -9357 * MONDAY thru SATURDAY 
(ILLINOIS RESIDENTS CALL: 815 -485 -4002) * 8:00 a.m. to 6 :30p.m. 

TERMS: Prepayment - C.O.D. up to $100.00 -M /C, Visa 
Please allow personal check to clear before shipment. 

WRITE FOR FULL CATALOG! 
SPECIALS OF THE MONTH 

POWER 
SUPPLIES 12 SLOT MOTHER 

If you can 
beat these prices 
we will be truly 
amazed. OEM's 

at 500 lot pay more 
than this. Call or write for full spec. sheets 

DISK POWER SUPPLIES 
PRIAM -SHUGART- CENTURY -MICROPOLIS 

+51/@9A 1-5V @.8A 1+24V @ 7A 111S384 189.00 

SHUGART - SIEMANS - MPI 5'/." 
+5V @.5A +12V @.9A US -340 33.50 
+5V @ 2A , +12V @ 4A US-323 56.25 

SHUGART - SIEMANS - CDC 8" 
+5V @ lA -5V @.5A +24V @ 1.5A US -205 52.50 

+5V @ 2A -5V @.5A +24V @ 3A US -206 69.00 

+5V @ 3A -5V @ .6A +24V @5A US 162 89.00 

+5V @1.7A -5V @1.5A +24V @ 2A 115.272 69.00 

+5V @ 2A 12V @.4A -12V @.4A US-HTAA 37.50 

TELEVIDEO 912C 
SOROC 10120- $675.00 
Televideo 912C- 665.00 
ADDS R -25 - 710.00 
Also have 920C, SOROC, 
HAZELTINE, etc. What 
we don't have is room on 
this page. Call Toll Free 
800 number for prices. 

We have connectors and power 
supply too. Start your system 
with quality components. 
Terminated. 
CONNECTORS $3.50 ea. $22.50 

Si-MOD (KIT) 

$239.00 
Complete S -100 12 Slot Computer. Ample 
system power with regulated power for drives. 
Excellent for Subsystem or Hobby use. 
4 hours to build. (6 coran. incl., less fans) 

4116s 
200 NS 

Expansion 16K Dynamic 
RAMs for Apple, TRS -80 
S -100 systems. T.I., Mostek A 25 Intel, Call for manufacturer. F 

DIP -80 $399.00 
'-ton't be mislead by this 
LOW price. This is a rug - 411 
ged 100% Duty Cycle 
7 by 7 Dot Matrix Printer. 
Brand new, factory warr. 

RS -232 ADD $65.00 
TRACTOR FEED ADD $70.00 

EXPANDABLE RAM 
*SPECIAL *SPECIAL *SPECIAL* 
This is the best all 
around 64K board 
you can buy. If after 
you see it, you don't 
agree return for full 
refund. Bank Select 
by extended address 
lines or I.O. 40H. * $389.00 A& T* 

C -ITOH PRINTER 

$499.00 
Look closely at the \ AI 
photo and see other t. 

adds in this rag at 
$995.00. Perfect units, 
warranteed. Only 500 pcs. Same story, 
manufacturerer had too many. 

32k STATIC (KIT) 

You have seen this 
well known board 
around for years. We 
bought 500 of them 
and plan on cornering 
the market! Bank 
Select on extended 
address lines. 

2114s 
One of the world's two 
most popular STATIC 
RAMs. Factory prime 200 NS 
tested units. Sold in lots of 8 only. 
FUJITSU, HITACHI, etc. 

$3.45 

TM S-4044 
MM -5257 
INTEL 2147 

$4.25 
250 NS 

The other of the world's most popular STATIC 
RAMs. This one is 4K by 1 organization. Don't 
buy Gold, buy these, the price won't last! 

S -100 CARD EXTENDER 

$12.50 

(Gold Contacts) 
As long as there is a 
price war, we will fight 
your battle. Compare 
at your local Dept. 
store and buy US MICRO. 

Z -80 CPU (KIT) 

The first time this 
world popular CPU 
offered in Kit. 2 serial, 
3 parallel, CTC, EProm 
Z -80 at 4 mhz. Software 
buad rate, etc.(less Prom) $212.00 

2716s $13.50 (45o NS) 

2708s $6.95 (450 NS) 

Remember when 2716s were $50.00 and hard 
to get? These units are so beautiful it's hard to 
part with them. But we will, for a small price. 

Guaranteed! 

MEMOREX - VERBATIM - WABASH 

BASF FLOPPIES 1 

BOX OF 10 ONLY. 
5y4" SOFT $2.65 ea. 
5''4" HARD 10 2.65 ea. 
5'4" HARD 16 2.65 ea. 
8" SOFT 1D 3.25 ea. 
8" SOFT 2D 3.85 ea. 
8" SOFT 2DDS 5.00 ea. 

DUAL DRIVE SUBSYSTEM 

$995.00 
If this looks like a Lobo 
Drive System, don't be 2 SHUGART 801 R 
fooled. Just because it POWER SUPPLY 
looks like one, works like one, smells like one, 
and tastes like one ( ?) doesn't mean it has to 
cost like one! 

SHUGART DRIVE 
T"' `. 8" 851 R $585.00 

8" 801R 
$395.00 Manufacturer had 

too many, buys at 
1000 piece rate, 
sales dropped, so we got'em. Fantastic buy, get 
them while they last! Full warranty. 

FANS $14.95 
These are brand new, 
in the box fans. Not 
noisey bearing pullouts. 
Never again at these low prices! 

3 -1/8" 
4 -5/8" 

51/4" 

Now is the time to 
expand that Trash -80 
or Rotton Apple (no offense!) These go so fast 
Quantities limited to those on hand. Hurry I 

No Junkers! Factory warranty. 
SHUGART / SIEMANS / MPI 

MINI 
$265.00 



What's New? 
SOFTWARE 

Tlmeclok 
Timeclok /Billing is a time- management 

and billing program for businesses and 
professional offices chiefly concerned with 
projects or cases. It maintains client and 
overhead expenses by time and disburse- 
ment charges. Up to thirty employees can 
charge time and billing -rate units, such as 
per hour, per day, and miles traveled. One 
hundred work and overhead codes can 
be user -defined. The program can handle 
100 clients on a single floppy disk. Time - 
clok generates reports on employee con- 
tribution, cash receipts, charges per client, 
charges per case or project, and billing 
statements. Reports can be assembled for 
a month or all months to date. Reports on 
individual clients, projects, and staff mem- 
bers can also be obtained. Client account- 
ing balances are maintained for fourteen 
months. Timeclok requires the North Star 
disk operating system, 48 K bytes of mem- 
ory, twin floppy -disk drives, a 24 -line by 
80- character video terminal, and a I32- 
column printer. Contact Ladco Develop- 
ment Company Inc, POB 464, Olean NY 
14760, (716) 372 -0168. 

Circle 465 on inquiry card. 

Enhanced NEWDOS /80 
for the TRS -80 Model I 

NEWDOS /80 is an enhancement of 
Apparat's NEWDOS 2.1 disk operating 
system for the TRS -80 Model I. NEWDOS/ 
80 can mix or match disk drives and sup- 
port track counts from I8 thru 80. It con- 
tains new editing commands and an im- 
proved RENUMBER command, plus it can 
route data to displays and printers 
simultaneously. Also included are Super - 
zap/80. print spooling, and specifiable 
system options (SYSGEN). The price of 
NEWDOS /80 on a floppy disk with docu- 
mentation is S 149 from Apparat Inc. 4401 
S Tamarac Pky, Denver CO 80237, (303) 
741 -1778. 

Circle 466 on inquiry card. 

CP /M -86 Operating System from Digital Research 

Digital Research, the originator of the 
CP /M operating system, has introduced 
CP /M -86 for Intel 8086 /8088 -based micro- 
computers. This is a singie -user system. 
The file format of CP /M, release 2. has 
been retained. CP /M -86 can also function 

as a slave node in a CP /NET network. For 
details, contact Digital Research, POB 579. 
801 Lighthouse Ave, Pacific Grove CA 
93950, (408) 649 -3896. 

Circle 468 on inquiry card. 

FORTH for the 6502 
This version of FORTH Is available for 

the 6502 -based KIM-1, SYM -1, AIM-65, 
and Apple II microcomputers. This version 
of FORTH contains a built -in 6502 as- 
sembler. a text editor, and a cassette file - 
management system. Information on in- 
terfacing FORTH to a floppy disk is pro- 
vided. as well as several extensions to the 
language. 6502 FORTH sells for 590, 
which includes a manual, source listing, 
and the cassette containing the object 
code. Contact Eric C Rehnke, Tech Ser- 
vices. 1067 Jadestone Ln, Corona CA 
91720, (714) 371 -4548. 

Circle 467 on inquiry card. 

Monty Plays Monopoly 
The Ritam Corporation, Fairfield, Iowa. 

has developed a "computer- opponent" 
program for the Apple II and the TRS -80 
Model I Level II computers that plays 
Parker Brothers' popular board game, Mo- 
nopoly. This program. called Monty Plays 
Monopoly. uses the standard Monopoly 
playing board and pieces, and plays the 
game according to the official rules. 
Monty is an entertaining opponent be- 
cause he performs musical and graphics 

diversions for you while waiting for his 
turn to play. When it is Monty's turn. he 
appears on the video screen and proceeds 
to wheel and deal as any other Monopoly 
player. The program is priced at 529.95 for 
16 K -byte cassette systems and 534.95 for 
32 K -byte floppy -disk systems. Monty 
Plays Monopoly is distributed by Personal 
Software, 1330 Bordeaux Dr. Sunnyvale 
CA 94086, (408) 745 -7841. 

Circle 469 on inquiry card. 

FORTH for OSI Systems 
This FORTH language, based on the 

FIG (FORTH Interest Group) model lan- 
guage. runs under OSI's (Ohio Scientific's) 
OS65D -3.2 operating system. High -level 
FORTH disk- operating- system words are 
implemented in FORTH for full compatibili- 
ty with FIG -standard extensions. A line 
editor and a 6502 assembler are included. 
Also featured are a programmable-mem - 
ory dump, video graphics, data -disk initial - 
izer, a sample machine -code routine. and 
a system disk optimizer. Minimal require- 

ments are 24 K bytes of programmable 
memory and one disk drive. The 5 -inch 
floppy -disk version works on C2 -4P and 
C4 models. The 8 -inch version works on 
C2 -8P, C8P. C2 -OEM. and C3 models. 
Superboard, C I P, and C2 versions will 
also be available. The program and man- 
ual are available from Consumer Com- 
puters. 8907 La Mesa Blvd. La Mesa CA 
92041. (714) 698 -8088, for an intro- 
ductory price of 569.95. 

Circle 470 on inquiry card. 
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Wnh the purchase of 
the APPLE II 

select lron the below 
SPECIAL PRICING! 

Base; printer 5599° 
Otskllw /con, _.585° 
O,skll.. 475° 
Ser Printer Cd 17900 
SupRMad 23° 
away INJSelecl 33° 
Video 100 12" Il9° 
Fumware Caul 1490` 

UNFIORCA Cable 50O 

74LS00 .26 
74LS02 .26 
74LS03 .26 
74LSO4 .26 
74LS08 .28 
74LS09 .26 
74L510 .26 
74LS20 .26 
74LS21 .28 
74LS22 .26 
74LS26 .49 
74LS27 .26 
74LS30 .28 
741.532 .32 
74LS38 32 
74LS42 .65 
74LS48 .78 
74LS51 .25 
74LS54 .35 
74LS74 .38 
74LS75 .60 
74LS83 .44 
74LS85 95 
74LS86 .95 
74LS90 69 
74LS93 .69 
74LS107 .45 
74LS112 .38 
74LS113 .48 
74LS122 .48 
74LS123 .95 
74LS126 .69 
74LS138 69 
74LS151 .44 
74LS153 .44 
74LS155 1.15 
74LS158 .75 
74LS160 .95 
74LS161 .85 
74LS162 95 
74LS163 1.60 
74LS164 65 
74 LS 165 .65 
741_5170 175 
74L5174 75 
74L S175 75 
74LS190 75 
74LS193 .95 
74LS195 .95 
74LS196 .85 
74LS221 140 
74LS240 165 
74LS241 165 
74LS243 145 
74LS244 1.45 
74LS245 225 
74LS253 95 
74LS257 95 
74LS258 95 
74LS259 2.85 
74LS279 44 
741_5283 1.00. 
74LS293 1.85 
74LS298 120 
74LS366 95 
74L5367 55 
74LS368 55 
74LS373 1.39 
74LS374 139 
74LS386 65 

Switch from "APPLESOFTIIto 

"INTEGER BASIC"and back again. 

With DiscOperatiltgSystem 
DOS 3.3 run PASCAL program 

without need fora PASCAL card. 

S l00 MEMORY BOARD 

16K 
STfiTIC'.1 
ZtiM 'r/ 

BASE 2 PRINTER 
TO APPLE COMPUTER 

INTERFACE BOARD WITH CABL 

Global Specialties 

Logic Probes 

LP1 

$3749 

LP2 
$2149 ® 

LP3 

$5849 

12" BLACK 8 WHITE 
LOW COST VIDEO 
MONITOR 

APPLE EXPANSION KIT 

16K Memory Add On $3900 

S-100 16X ADDON 
WITH DOCUMENTATION AND 

BARE BOARD WARM INSTRUCTION BOOK 

'2895 
SOROC 

Des e e e O e 

1u" (:Iitches".Surges Or Interference 
IAe MCI) 117 r. Ih. In....,a wdu00o trr ...pr 
power didnhnnrrn problems. 1 ll.l, 

512495 
apple deck/calendar 
SocadstNralAea.haos.derofwrs 
Ornr board hnae.pV3ras wllhone /e9r We 
Uses ASN5832vysmlamended 

California Coln terSssltms 

MSM5832 
MICROPROCESSOR 
REAL -TIME $745 

CLOCK /CALENDAR 
GENERAL DESCRIPTION 
Ise M,iM5632 e a munorrrnY dvwrgare c MOmtr gra 
cpcmi M cbcs mar Irmo 

p 32 26e 
H, costal controlt. 

al.o wrta pb SFCOr1óstr. .t rgatoiiE 5 
HOURS Dee OF WEEKiDATE MON,- and vEAP Data ac 

logo 
ri'.rM:;'r'a;°2:'^°:,^ 

E PROMS TRS 80 
16N MemM AWOn 

27081 Kx 8 S 5. '4395 
2716 2Kx8 10.950 

27324"8 39.,9 
,NGLE VOL, S FOP 7rí68 ß737 

KIT CONTAINS 
DIP SWITCHES 
AND DETAILED 
INSTRUCTIONS 

ro.al See* .e.re.:: 

SÓ490° 
LEEMIN 

CONCORD 

rMS271 
EPROM 

REQUIRES 

THREE $850 
POWER SUPPS. 

SN7400N .20 SN7482N 1.05 
SN7402N .22 SN7492N .50 
SN7404N .22 SN7493N .48 
SN7408N .24 SN7495N .60 
SN741ON .22 SN7496N .70 
SN7412N .28 SN74122N .39 
SN7413N .35 SN74136N .95 
SN7414N .49 SN74141N .69 
SN7416N .29 SN74151N .65 
SN7417N .29 SN74153N .65 
SN7423N .28 SN74154N 1.25 
SN7425N .25 SN74155N .80 
SN7430N .23 SN74157N .69 
SN7437N .29 SN74160N .95 
SN7438N .24 SN74161N .65 
SN7440N 22 SN74163N .85 
SN7442N .57 SN74164N .87 
SN7443N .78 SN74165N .87 
SN7445N .78 SN74174N .95 
SN7451N .20 SN74175N .69 
SN7454N .20 SN74180N .75 
SN7474N .32 SN74181 N 1.15 
SN7475N .3 SN74 a .9 

COMPUTER 
COfY1POAEf1Tt 

1971 SOUTH STATE COLLEGE ANAHEIM,CA. 92806 
VISA MAST( R [MARC( MINIMUM ORDIR S 1000 

(714)937 -0637 CHICA ORIN 0 OD SI SO FOR (R( 

NO COD Ar %Iota and sol orti 12 0001,peso(,em, conduaorn CAL RIS ADD 6'! 

8038C 
5265 

SCR's & Triacs 
10 Amp.400Volts Isolated Tab 

195 T 
PkgO 195 

95c 95c 

21141 
102.1s.1 SI.1111. RAM 

399 300 nsec 
200nsec 475 

S249°° 
ASSEMBLED 'OE 'ELL rn 

61ESTED ¡M7 sK'e. ,ryN Nm 

California CampierStslems 

Conn6clm "rout 

$4500 $15500 
DNOdptIon 
T ne RS -2320 Cornpe110N DIa1M1 T,waler 
Switch is designed lo switch modems 
oelween l root end processors All 24 pros of 
the connect« are S W ilcned. won Pin 1 coed 
O gr ou nd 

TINCEO 

FRT.CHARGES 
am't frt.chg. 

10-49 ; 2oo 
50-99 400 
100-249 700 
250-499 800 
500-999 1000 
1000up inquir 

555TIMER 
27e 

VOLTAGE RECIILATO 

Nt Care. POSITIVE 
l90f Sv EPOS SV 
raas av reos 6v 

Ni ,,b sV . 
95 C 

MC1330AIP 51.60 
MC1350P 1.15 
MC1358P 1.50 
LM380N 1.75 
NE565N 1.25 
MC1458P .50 

COMPLETE 8085A BASED 

MICROCOMPUTER 
AND MICROPROCESSOR TRAINING UNIT 

YOU GET 
Fully asse ntiad aFd IeF eda0S5A ?Armco.. 

polar wen IF RAM. IF PROM.a MERTON 
Program /ilk IO. Feyboatd ure1. CPU card. 20 
ma AsyOCPOWWs sow; port. ISIMT and 

OP. _ argon, 
NOMA CooAnooa 362pHon IaAn .W,,r, 

tans cacapa to actual .tbçe 
BOBDeoaL Sphere Deagn dogs I -e' 

drarbd eaam..Wrm d all 2M rn5lructsons 
336 epos .nchde sample programs usaip 
all TANK m.6crae and l mcaI assembly 'o-- PNiCCOy $29500 
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HOT WINTER PRICES ON PERSONAL 
COMPUTERS AND COMPONENTS. 

Ohio Scientific 
Superboard II 

$299 
Its the first complete computer 
system on a board. 
Superboard II uses the ultra 
powerful 6502 Microprocessor 
8K Microsoft BASIC -in -ROM 
4K static RAM on board, 
expandable to 8K 
Full 53 -key keyboard, with upper 
and lower case. Plus user 
expandability. 
Video interface and audio 
cassette interface. 

The Ohio Scientific Superboard II at 
$299 - in today's economy - has 
got to be the best buy by far. It will 
entertain you with spectacular 
graphics made possible by its ultra 
high resolution graphics and super 
fast BASIC. It will help you in school 
or industry, as an ultra powerful 
scientific calculator. Advanced 
scientific functions and a built -in 
"immediate" mode allow you to 
solve complex problems without 
programming. 

The Superboard lI can be 
expanded economically, for business 
uses, or to remotely control your 
home appliances and security. Even 
communicate with other computers. 
Read what's been written 
about Superboard II: 
"We heartily recommend Super- 
board It for the beginner who wants 
to get into microcomputers with a 
minimum cost. A real computer 
with full expandability." 

Look at these easy hardware prices: 
610 Board For use with Superboard II and Challenger 1P. 
8K static RAM. Expandable to 24K or 32K system total. 
Accepts up to two mini -floppy disk drives. Requires + 5V 
@4.5 amps. s 298 
Mini -Floppy Disk Drive Includes Ohio Scientific's PICO DOS 
software and connector cable. Compatible with 610 
expander board. Requires + 12V @1.5 amps and + 5V @ 
0.7 amps. [Power supply & cabinet not included.) 299 
630 Board Contact us for important details. 229 
AC -3P 12" combination black and white TV /video monitor. 159 
4KP 4K RAM chip set. 79 
PS -005 5V 4.5 amp power supply for Superboard II. 35 
PS -003 12V power supply for mini -floppies. 29 
CS -600 Metal case for Superboard II, 610 and 630 board 
and two power supplies. [While stock lasts.) 49 
CS -900B Metal case for single floppy disk drive and power 
supply. [While stock lasts.) 49 
AC -12P Wireless remote control system. Includes control 
console, two lamp modules and two appliance modules, for 
use with 630 board. 175 
AC -17P Home security system. Includes console, fire 
detector, window protection devices and door unit for use 
with 630 board. 249 
CIP Sams Cl P Service manual 8 
C4P Sams C4P Service manual 16 
C3 Sams Challenger Ill manual 40 
Ohio Scientific and independent suppliers offer hundreds of programs for the 

Superboard II, in cassette and mini -floppy form. 

Freight Policies AlI orders of$100or more are 
shipped night prepaid. Orders of less than $100 please add 
$4.00 to cover shipping costs. Ohio residents add 5.5% Sales Tex. 

Hours: Call Monday thru Friday. 
v!' I ® 8:00 AM to 5:00 PM E.D.T. 

TOLL FREE: 1 -800- 321 -5805 

Guaranteed Shipment 
Cleveland Consumer Computers Components 
guarantees shipment of computer systems 
within 48 hours upon receipt of your order. 
Our failure to ship within 48 hours 
entitles you to $35 of software, FREE. 

To Order: Or to get our free catalog CALL 1- 800 -321 -5805 TOLL FREE. Charge your 
order to your VISA or MASTER CHARGE account. Ohio residents call: (216] 464 -8047. 
Or write, including your check or money order, to the address listed below. 

CLEVELAND CONSUMER 
COMPUTERS & COMPONENTS 
P.O. Box 46627 
Cleveland, Ohio 44146 

I Order Form: CLEVELAND CONSUMER P.O. Box 46627 
COMPUTERS &COMPONENTS Cleveland, Ohio 44146 

1 

1 

I 

-POPULAR ELECTRONICS, MARCH 1979 1 

"The Superboard Il is an excellent I 
choice for the personal computer 
enthusiast on a budget." TOTAL CHARGED OR ENCLOSED $ (Ohio Residents add 5.5% Sales Tax) 

Orders of less than $100, please add $4.00 to cover shipping costs. 
BYTE, MAY 19 /9 All orders shipped insured UPS unless otherwise requested. FOB Cleveland, Ohio. 

Superboard II $299. J 630 Board $299. 
LI 610 Board $298. AC -3P 12" B/W Monitor $159. 

Mini -Floppy Disk Drive $299. Cl P Sams Manual $8. 
[Attach separate sheet for other items.] 
NAME 
ADDRESS: 

CITY: STATE: ZIP. 

PHONE: 

Payment by: VISA MASTER CHARGE MONEY ORDER 

Credit Card Account # 

Expires Interbank #[Master Charge] 

1 

1 

1 

1 
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1858 Evergreen Street, Duarte, California 91010 

PRB1 LOGIC PROBE PLS1 LOGIC PULSER 

INSERTION /EXTRACTION TOOLS 

WW1 WIRE WRAPPING KIT 

VIM 

ORDERING INFORMATION: 
Orders under $25 include $2 handling 
All prepaid orders shipped UPS Ppd. 
Visa, MC & COD's charged shipping. 
All prices good through cover date. 
Most orders shipped same day. 
Byte must be mentioned to get sale price. 

Phone 213 -357 -5005 
page 

DIGITAL ELECTRONIC 

PRB1 LOGIC PROBE $36.95 
Compatible with all logic families 
Visual indication of low, high and bad logic levels 
Pulse stretching to 50 Msec 

PLS1 LOGIC PULSER $48.95 
Superimposes 20pps pulse train onto circuit 
No need to cut circuit trace 
Automatic pulse polarity 

WK7 INSERTION /EXTRACTION KIT $29.95 

MOS safe 
Includes EX1 & EX2 Extraction tools 
MOS 1416, MOS 2428, MOS 40 Extraction tools 

MDD1 1 channel dispenser 
MDD5 5 channel dispenser 
MDD10 10 channel dispenser 

Dispenses 8 -42 pin IC's 
Compatible with all IC carrying tubes 
Use with WK7 for MOS -safe IC insertion 

$ 21.85 
83.43 

160.45 

WW1 WIRE WRAPPING KIT 

BW2630 Power wrapping tool $19.85 
BT30 #30 Bit 3.95 
BC1 Batteries and charger 14.95 
KIT #3 Precut wire kit 32.95 
10 ea. 14 pin, 16 pin gold wrap sockets 11.00 
EZ07302 4.25" x 8.5" Glass epoxy board 3.95 
14 ID, 16 ID 20 IC wrap indentifiers 3.96 

TOTAL $90.01 
SALE PRICE $69.95 

Circle 267 on Inquiry card. 

Write or call for 1980 catalog 
IC Sockets 
Vector Board & Pins 
Bishop Drafting Aids 
OK Tools 
RN IDC Crimp Connectors 

TOLL FREE ORDERING NUMBER 1- (800)- 423.7144 



Circle 268 on inquiry card. 

BUILD YOUR OWN LOW COST 

MICRO -COMPUTER 

POWER SUPPLIES 
FOR S -100 BUS, FLOPPY DISCS, ETC. 

POWER TRANSFORMERS (WITH MOUNTING BRACKETS) 

ITEM USED IN PRI. WINDING SECONDARY WINDING OUTPUTS 
NO. KIT NO. TAPS 2 x 8 Vac 2x 14 Vac 2x24 Vac 

SIZE 
WxDxH 

UNIT 
PRICE 

T1 1 OV, 110V, 120V 2x7.5A 2x2.5A 
T2 2 OV, 110V, 120V 2x 12.5A 2 x 3.5A 
T3 3 OV, 110V, 120V 2x9A 2x2.5A 2x2.5A 
T4 4 OV, 110V, 120V 2x4A (28V, CT) 48V, CT, @3A 

POWER SUPPLY KITS (OPEN FRAME WITH BASE PLATE, 3 HRS. ASSY. TIME) 

ITEM USED FOR @ +8 Vdc @ -8 Vdc @ +16 Vdc @ -16 Vdc @ +28 Vdc 

33/4"x 35/e" x 3'/e" 
33/4" x 43ió" x 31/2" 
33/4" x 43/e" x 3'/e" 
33/4" x 35/a" x 3,/a" 

21.95 
27.95 
29.95 
22.95 

SIZE WxDxH UNIT PRICE 

KIT 1 15 CARDS SOURCE 
KIT 2 SYSTEM SOURCE 
KIT 3 DISC SYSTEM 

15A 
25A 
15A 1A 

2.5A 2.5A 12" x 5" x 4%" 
3A 3A 12"x5"x4'/a" 
2A 2A 4A 14" x 6" x 4%" 

51.95 
58.95 
66.95 

EACH KIT INCLUDES: TRANSFORMER, CAPACITORS, RESIS., BRIDGE RECTIFIERS, FUSE & HOLDER, TERMINAL BLOCK, BASE 
PLATE, MOUNTING PARTS AND INSTRUCTIONS. 

DISC DRIVE POWER SUPPLY "R3" ASSY. & TESTED, OPEN FRAME, SIZE: 
SPECS: + 5V @ 5A REGUL, OVP, - 5V @ 1A REG., + 24V @ 5A REG., SHORTS PROTECT. 
IDEAL FOR 2 SHUGART 801/851 OR SIEMANS FDD 100- 8/200 -8 DISK DRIVES & ROCKWELL AIM -65. 

SHIPPING FOR EACH TRANSFORMER. $4 75 FOR EACH POWER SUPPLY $5.00 IN CALIF $7.00 IN OTHER STATES. CALIF 

VISA 

MAILING ADDRESS: 
P.O. BOX 4296 
TORRANCE, CA 90510 

9 "(W) x 6''h "(D) x 4%"(H) 88.95 
OPTIONS: 1. REPLACE + 24V BY + 12V 
2. ADD ± 12V @ 1A, $10.00 MORE. 

RESIDENTS ADD 6 °° SALES TAX OEM WELCOME 

SUNNY INTERNATIONAL SHIPPING ADDRESS: 

(TRANSFORMERS MANUFACTURER) 221ORRA291/2 Sc. 

NE 
VERMCA 

90ONT 
AVE T, 

(213) 328.2425 MON -SAT 9.6 
502 

Add -On 
DiskDrive 

Subsystems 
For Apple, TRS -80, S -100 

Based Computers 
Expansion and enhanced capabilities are key words in achieving 

drive subsystems are the ideal, cost -effective way to provide the 
All of our subsystems are complete, thoroughly- tested, 100% 

APPLE 
3101 Minifloppy, 31011 Minifloppy w /interface card 

8101 CA One SA800 in cabinet wlpower, DOC' Controller, cable and manual 

8202CA Two SA800 in cabinet w /power, DDC' Controller, cable and manual 

5101 CA One SA850 in cabinet wlpower, DDC Controller, cable and manual 

5202CA Two SA850 in cabinet w /power, DDC' Controller, cable and manual 

'Double Density Controller 

_ 

- ' - - _ 

_ 

full utilization of your computer 
expansion capabilities you need to 

burned -in, and feature a 1 year 100% 

S -100 BASED 
COMPUTERS 

MOU[L NO DESCRIPTION 

41010 SA400 in cabinet wlpower 
8212C Two SA801 in cabinet wlpower 
5212C Two SA851 in cabinet wlpower 

. 

system. Our complete line of LOBO disk 
meet your system growth requirements. 

parts /labor warranty. 

GENERAL 
MODEL NO DESCRIPTION 

8212 Two SA801 in cabinet 
8212C Two SA801 in cabinet w /power 
5212 Two SA851 in cabinet 
5212C Two SA851 in cabinet w /power 

TRS80 JR 
MODEI. NO DESCRIPTION MODEL NO DESCRIPTION 

4101C One in cabinet w/power 1880 Cable 

8101C II One SA800 in cabinet wlpower for Mod. II LXBO Double density epansi interface 
for TRS80 

expansion 
Eight-inch Floppy 

INVENTORY CO., 
8202C II Two SA800 in cabinet w/power for Mod. II RS232 Dual Serial Port Option 

C802 Cable for Mod. 11 16K 16K Byte RAM for LX80 (32KB max.) P.O. Box 185, Santa Ynez, Ca., 93460 
C805 Cable for TRS80 Minifloppy VTOS 4.0 Disk Operating System (805) 688.8781 
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Call toll-freeoutsidecal1 (800) 421 -034T - )kIAR 400 
apple II & 

II plus 
16K -Call 
32K -Call 
48K -Call 
toll free 

Personal computer. Come with computer 
console, basic language cartridge, power 
supply, TV modulator, books, and manuals. 
Only $498. 

O AT. J 
atari l ° o,^.,v4xnr.mm000mnmm 

¡ 
m,a,onaW,. 

800 1 - 

TRS-80* 
All TRS -80 Compatible Hardware 
and Software. Call us and tell us what 
you need! 

print wheels and thimbles 
Huge selection for Qume, Diablo, 
NEC. Plastic or metal. 
Call 1 -800- 421 -0347. 

apple Ill 
is here 
Call today and be the 
first to have the most 
powerful professional 
computer in its class! 

it 

c =commodore 
Call for latest price on: 

Everything that 400 has plus Basic 
Language Cartridge. 16K memory (ex- 
pandable to 48K). Only $798. 

4, Bonus 8K Memory Module good till 
kQ% 12/31/80. 

Atari Program Recorder. Only $68.95 
Atari Expansion Memory. 8K $89.95 

16K $159. 

apple cards 
Hi -Speed Serial Interface 
Communications Interface 
Parallel Printer Interface 
Centronics Printer Interface 
Hobby /Prototype 
Integer Basic Firmware 
Applesoft Firmware 

Call 
Call 
Call 
Call 
Call 
Call 
Call 

CBM 8000 
Business computer 
CBM 2001 
Business computer 
CBM 2001 
PET 
CBM 2022 
Printer 
CBM 2023 
Printer 
CBM2040 
Dual Drive 

CBM Modem Floppy Disk 
(300 Band) CBM 8050 
CBM Voice Dual Drive 
Synthesizer Floppy Disk 

cromemco system three 

Q Cromemco 
A professional microcomputer with 
tremendous expandable memory. 
Call Now 
Also Z -2H Hard Disk and Z2 Com- 
puter System. We carry all acces- 
sories, hardware and software. 

apple Il 

inventory control system 
The first truly professional system 
that can tackle up to 8,100 items, 
transaction register /audit trail, in- 
ventory status report, re -order 
report, keeps track of purchase 
orders automatically, will handle 
multiple departments or divisions, 
fast data retrieval. Minimum hard- 
ware requirements: Apple II Plus 
with 48K, one disk drive and 80 
column printer. Available also for 
the new DOS 3.3. 

dysan diskettes 
8" (Box of 10) 
3740/1 sgl side /sgl density 

$4.50 ea. 
3740/1D sgl side /dbl den 

$6.95 ea. 

printers 
NEC 

Spinwriter 

Letter quality high speed printer, bi- 
directional, high resolution plot- 
ting, graphics. 
RO with Tractor Feed $2865. 
KSR with Tractor Feed $2995. 

Paper Tiger (1P440) $949. 
With Graphics 
Anadex DP9500 11449. 
DP8000 $849. 
Epson MX 80 $645. 

DATA SYSTEMS 
Smart Video Terminal 

monitors 

5" (Box of 5) 
104/1 soft sector, 
107/1 10 sectors, 
105/1 16 sectors $4.50 ea. 

- .. gc lt- . 

9" Black and white. Only $185. 
Also available in Sanyo 

12" Black and white. 
15" Black and white. 

CALL US TOLL FREE 
FOR NEW CATALOG 
OF ACCESSORIES 6 VISA 
SOFTWARE 800. 421 -0347 

'TRS -80 is a trademark of the Tandy Corporation. 

Micromodem 100 Call. 
Micromodem ll Only $329. 

Prices sublecl to Change without notice 

Please allow 2 weeks for cashiers 

checks and 4 weeks for personal 

to clear Add 2% for shipping and 

handling Cal residents please add 

6% sales tax Sorry no COD 

U.S. and International dealer 
Inquiries Invited. 

$795 

FREE CATALOG Circle 270 on inquiry card. 

Get our free computer hardware. soft- 
ware, supply and accessory catalog. We 
carry most everything for Apple. TRS 80. 
Vector, Atari, 
Commodore. 
Cromemco and 
much more. 

16K RAM 
sei of S39.95 

In California Call (213) 371 -1660 

BUSINESS WORLD 
15818 Hawthorne Blvd., 
Lawndale, CA 90260 
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Circle 271 on inquiry card. 

LE 
111 CALIFORNIA COMPUTER SYSTEMS 

32K RAM BOARD A &T. 
450 NSEC $579.95, 200 NSEC $629.95 
16K RAM A &T. 
450 NSEC $255.95, 200 NSEC $285.95 
64K DYNAMIC A &T. 
200 NSEC $579.95 
Z80 PROCESSOR A &T. $259.00 
DISC CONTROLLER $339.95 

APPLE IEEE INSTRUMENTATION INTERFACE 
KIT 7490. Kit $275.00 

ARITHMETIC PROCESSOR FOR APPLE 7811A. 
Kit ... $325.95 

APPLE ASYNCHRONOUS SERIAL INTERFACE 
7710A. Kit $89.95 

APPLE SYNCHRONOUS SERIAL INTERFACE 
7712A. Kit $89.95 

ALL OTHER CCS PRODUCTS AVAILABLE 

--M 
PB -1 2708 & 2716 Programming Board with pro- 
visions for 4K or 8K EPROM. No external supplies 
required. Textool sockets. Kit $143.00 

CB -1A 8080 Processor Board. 2K of PROM 256 
BYTE RAM power on /rest Vector Jump Parallel 
port with status. Kit ....$146.00 PCBD $31.95 

VB -3 80x24 VIDEO BOARD. Graphics included. 
4MHZ $379.95 
10-4 Two serial I/O ports with full handshaking 
20/60 ma current loop: Two parallel I/O ports. 
Kit $168.00 PCBD $31.95 
VBIC 64 x 16 video board, upper lower case Greek 
composite and parallel video with software, S -100. 
Kit ... $143.00 

CB -2 Z80 CPU BOARD. Kit $199.95 

Al0 APPLE SERIAL /PARALLEL $144.95 

ALL OTHER SSM PRODUCTS AVAILABLE 

714/Me/inc. WAMECO INC. 

MEM -3 32K STATIC RAM 2114 24 bit 
addressing $32.95 
FDC -1 FLOPPY CONTROLLER BOARD will drive 
shugart, pertek, remic 5" & 8" drives up to 8 drives, 
on board PROM with power boot up, will operate 
with CPM' (not included). PCBD $43.95 
FPB -1 Front Panel. IMSAI size, hex displays. Byte, 
or instruction single step. PCBD $48.50 

0M -12 MOTHER BOARD, 13 slot, terminated, S -100 
board only $39.95 
CPU -1 8080A Processor board S -100 with 8 level 
vector interrupt. PCBD $28.95 
RTC -1 Realtime clock board. Two independent in- 
terrupts. Software programmable. PCBD $25.95 

EPM -2 2708/2716 16K/32K EPROM CARD 
PCBD $28.95 

0M -9 MOTHER BOARD. Short Version of 0M -12. 
9 Slots. PCBD $33.95 
MEM -2 16K x 8 Fully Buffered 2114 Board 
PCBD $28.95 

PTB -1 POWER SUPPLY AND TERMINATOR BOARD. 
PCBD $28.95 
IOB -1 SERIAL AND PARALLEL INTERFACE. 
2 parallel, one serial and cassette. 
PCBD $28.95 

2708 $7.50 2114L 450 NSEC $4.99 
2716 $25.95 2114L 200 NSEC ._ $5.99 

JAN. SPECIAL SALE 
ON PREPAID ORDERS 

(Chargé cards not included on this offer) 

WAMECO PCBD SALE. 
MEM -2 EPM -2 $25.95 
IOB -1, CPU -1 $24.95 
PTB -1, RTC -1 $22.95 
QMB -12 $32.95 QMB -9 $29.95 

MIKOS PARTS ASSORTMENT 
WITH WAMECO AND CYBERCOM PCBDS 
MEM -2 with MIKOS =7 16K ram 

with L2114 450 NSEC $229.95 
MEM -2 with MIKOS 013 16K ram 
with L2114 200 NSEC $249.95 
CPU -1 with MIKUS =2 8080A CPU $99.95 
0M -12 with MIKOS 04 13 slot mother 
board $110.95 
RTC -1 with MIKOS 05 real time clock $65.95 
EMP -1 with MIKOS 010 4K 1702 less 
EPROMS $ 49.95 
EPM -2 with MIKOS 011 16 -32K EPROMS 
less EPROMS $65.95 
0M -9 with MIKOS 012 9 slot mother 
board $99.95 
FPB -1 with MIKOS 014 all parts 
for front panel $144.95 
MIKOS PARTS ASSORTMENTS ARE ALL FACTORY MARKED 
PARTS. KITS INCLUDE ALL PARTS LISTED AS REQUIRED 
FOR THE COMPLETE KIT LESS PARTS LISTED. ALL SOCK- 
ETS INCLUDED. 

LARGE SELECTION OF LS TTL AVAILABLE 
PURCHASE 550.00 WORTH OF LS TTL AND GET 
10% CREDIT TOWARD ADDITIONAL PURCHASES. 
PREPAID ORDERS ONLY 

Yt_ 
415) 728 -7593 

P. O. Box 955 El Granada, CA 94018 
Please send for IC, Xistor and Computer parts list 

VISA or MASTERCHARGE. Send account number. Interbank num. 
ber, expiration date and sign your order. Approx. postage will 
be added. Check or money order will be sent post paid in U.S. 

If you are not a regular customer, please use charge, cashier's 
check or postal money order. Otherwise there will be a two - 

week delay for checks to clear. Calif. residents add 6% tax. 
Money back 30 -day guarantee. We cannot accept returned IC's 
that have been soldered to. Prices subject to change without 
notice. $10 minimum order. $1.50 service charge on orders 
less than $10.00. 

LEADER 
Instruments Corp. 

20 MHz, TRIGGERED 
Single trace, automatic trigger for 

highly stable. bright display 
17.5nSec n5e lime. 10mV cm lo 

20V'cm Vertical Sensitivity, 11 steps 

Oscilloscopes 2 YEAR WARRANTY 
Probes included on all scopes 

, 

Model LBO -508A 

20 MHz, DUAL TRACE 
Add, subtract modes on CH-1 S CH -2 

facilitate easy checkout for simultaneous 
pulses. signal levels distortion 8 noise 
cancelling. 

Model LBO -515B 

30 MHz, VARIABLE DELAYED 
SWEEP, DUAL TRACE 

Built in variable delay circuitry - 
1,.Sec lo 5 Sec SmV Div Vertical 
Sensitivity. 

COLOR BAR GENERATORS, BRIDGES, 
NTSC Color Bar Pattern Generatore 

44,411, 
Model 
LCG- 
396 
p,o.,a., lad held a,aw.n,e,.a po+a.m, .,ord o, 

Completely Portable, Battery 
Operated TV Color Analyzer 

Model ® " 
397 

:ó`,.`p::ële`ölab-rm.. ea, r ,ana 

e.a,.eewnw , ,u-oba,wt. dbn 
wed d ranbo. ow ] dol puu,na 2 .pab¢nw,ern, 
].en¢n enea ana J halos. ..nos am ya, scale 
oaouw,ope p.p« apu 

Transistorized LCR Bridge 

Model 
LCR- 
740 

/ O 
/ f 

. 

Model L80 -520A 

35 MHz, 
FIXED DELAY, DUAL TRACE 

Dual trace. 35 MHz bandwidth. 
5mV -cm Vertical Sensitivity . t0o ns 

TESTERS. 
FM Multiplex Stereo 
Generator 

Model l$',, 
LSG- :1 , - 

231 

Order with Confidence and get the Fordham Advantage! 
Call for 
our prices TOLL FREE FORD 
(800)645 9518 r 

In N.V. State 

r. 
call (516) 752 -0050 855 Conklin St. Farmingdale, N.Y 11735 

Master Charge 
VISA' BankAmericard 

VISA COD 
Money Order 
Check 

COD's extra 
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AD & D -A CONVERTER Z80 MICROCOMPUTER 6522 APPLE II INTERFACE 

a 

8080 

interface 
transfer 

a. . , ; 

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 - 5 µs A -D 

conversion time - 20µs Uses JBE 
5V power supply Parallel inputs & 

outputs include 8 data bits, strobe 
lines & latches Analog inputs & out- 
puts are medium impedance 0 to 5 volt 
range. 

79 -287 ASSM. $79.95 
Bare Board $29.95 Kit $59.95 

cu e 

JBE is announcing 
dedicated computer designed 
trol functions. It features: 
Microprocessor software 
with the Z80, 
Microprocessors Uses 
for I/O which has 2 independent 
bidirectional peripheral 
with handshake & data 

J 
single board 

for con- 
A Z80 

compatible 
& 8085 

a Z80 PIO chip 
8 bit 
ports 

control 

okIlliIj III 
Interfaces printers, synthesizers, 

keyboards, JBE A -D & D -A Converter & 
Solid State Switches Has handshak- 
ing logic, two 6522 VIAs & a 74LS74 for 
timing. Inputs & outputs are TTL corn- 
patible. 
79.295 ASSM. $69.95 
Bare Board $22.95 Kit $59.95 

Uses one 2716 EPROM (2K) & two 2114 
RAM memories (1K) Single 5V power 
supply at 300MA req. Clock frequency 
is 2MHz, RC controlled Board comes 
with complete doc. 50 pin connector is 
included 2716 EPROM available 

80.280 ASSM. $129.95 
Bare Board $29.95 Kit $119.95 

2716 EPROM PROGRAMMER - -1 JBE 2716 EPROM Pro - 
i i- °` grammer was designed 

- ' '° to program 5V 2716 
O "ion ee 

EPROMS It can also mom- - read 2716s. It interfaces 6502 MICROCOMPUTER 
;_.-S.1; 

i ï : 

'_ 
ii ' 

1 

1024 
bytes 

6522 VIA 
with JBE 

& D -A Con- 
supply PP Y 

I_ 

'd15om 

n JBE 
to the Apple II using - 0 u 
JBE Parallel I/O Card & 

7-' ;,;,: four ribbon cable con- 
n''J 

This control 
bytes RAM (two 
EPROM (2716) 
(comp. doc. incl.) 
Solid State Switches 
verter Uses 

DIMMER CONTROL vectors n LED indicates when 
power is being applied to the EPROM 

A textool zero insertion force socket 
is used for the EPROM Comes with 
complete doc. for writing and reading 
in the Apple II or Apple II+ Cables 
available separately. 

80 -244 ASSM. $49.95 
Bare Board $24.95 Kit $39.95 

computer has: 
2114s) 2048 
Uses one 

Interfaces 
& A -D 

JBE 5V power P 

g 1 n 
J 

- 1111 

,...-.,r 
-J' _.,L. -_a, 

-- 

JBE Dimmer Control features: 4 

channels 256 brightness levels On 
board power supply Four 8 bit 
parallel input ports Interfaces with 
JBE Solid State Switch & Apple II 

Parallel Interface. 

80 -146 ASSM. $89.95 
Bare Board $25.95 Kit $79.95 

2716 EPROM available separately 
(2716 can be programmed with an 
Apple II & JBE EPROM Programmer & 
Parallel Interface) 50 pin connector 
included in kit & assm. 
80 -153 ASSM. $110.95 
Bare Board $24.95 Kit $ 89.95 

BARE BOARDS 
APPLE II EXTENDER BOARD 

3' /z" x 2'/: ". Price includes 50 pin 
Apple Connector. 
80 -143 $12.95 

8085 3 CHIP SYSTEM 
State -of- the -art system using an 8085, 
8156 & either an 8355 or 8755 

Instruction set 100% upward com- 
patible 
éa ible wit 

8080A. 
$24.95 

8088 5 CHIP SYSTEM 
An 8086 family microcomputer system 
using an 8088 CPU, 8284, 8155, 8755A 
& an 8185. 
Bare Board $29.95 

CRT CONTROLLER 
This intelligent CRT Controller is 
based on an 8085A Microprocessor & 
an 8275 Integrated CRT Controller. It 
features: 25 lines, 80 characters /line 

5x7 dot matrix Upper case only 
Two 2716s Serial Interface RS232 

& TTL Baud rates of 110, 150, 300, 
600, 1200, 2400, 4800 & 9600 

Keyboard scanning system Req's. 
unencoded keyboard Uses +5V & 
± 12V power supplies. 
Bare Board $39.95 

SOLID STATE SWITCH 

fl 

t" -- 
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 Includes 
doc. for interfacing with Dimmer Con- 
trot. 
79-282-1 ASSM. $13.95 
Bare Board $6.95 Kit $10.95 
79 -282 -4 ASSM. $49.95 
Bare Board $24.95 Kit $39.95 

POWER SUPPLIES 
Use wall transformers for safety 
Protected against short circuit and 

thermal breakdown. 
5 VOLT POWER SUPPLY 

Rated at 5V 500MA Operates JBE A -D 
& D -A Converter, Z80 & 6502 Microcom- 
puters, 8085 & 8088 Microcomputers. 
80 160 ASSM. $20.95 
Bare Board $8.95 Kit $16.95 

12 VOLT POWER SUPPLY 
Rated at ± 12V 120MA Can be used as 
a single 24V power supply Ideally 
suited to OP -AMP experiments. 
80 -161 ASSM. $22.95 
Bare Board $8.95 Kit $18.95 

APPLE II DISPLAY BOARD 

_ _v, _ . Has run ICS -stop, single 
!. step switch Has 16 

address LEDs, 8 data 
rmmm. LEDs & 1 RDY LED 

80-144 ASSM. $49.95 All lines are buf- 
Bare Board $25.95 Kit $42.95 fered. 

6502 $9.95 
6522 $9.95 
Z80 $9.95 
Z80 PIO $9.95 
2716 5V $19.95 

50 pin connector $5.95 
STD. Dip Jumpers 
16 Pin, 2 ft. $4.25 

441 JOHN BELL ENGINEERING 
ALL PRODUCTS ARE AVAILABLE FROM JOHN BELL ENGINEERING P.O. BOX 338 

DEPT. 4 REDWOOD CITY, CA ADD 6% SALES TAX IN CALIFORNIA ADD 5% SHIPPING & HANDLING 
(415) 367.1137 
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Yes! We supply IMSAI products 
NOTE: "Original" IMSAI parts were purchased at the closing business sale of IMSAI Manufacturing Corp. 

WW Components also distributes S -100 buss IMSAI compatible parts and boards. As supplies of "original" 
parts are exhausted, WW reserves the right to supply equivalent compatible parts not made by IMSAI. All 
items listed as "Assembled & Tested" have been assembled by WW Components and carry a 1 year warranty. 

o 
LCJ 

r-: 

l -8080 S -100 
ENCLOSURE 
Sheet Metal Kit 

MPU -B SBC 
8085 CPU 

PS-28D 
Power Supply 
Parts Kit: 

I -8015 Complete 
System w /MPU -B 

CP /M ® 2.2 
for IMSAI 

THE ORIGINAL IMSAI: Mainframe with blue cover, cardguides and hardware 

spaced for PS -280 Power Supply, up to 22 slot motherboard. 

Kit of all metal parts and hardware w /docs $95.00 
Thinker Toys WunderBuss20 for above w/o conn. $79.00 
Complete 8085 based CPU including: serial RS -232 port, parallel I/O port 
3 MHz operation, 256 bytes memory, ROM monitor, 3 timers, and more. 

Assembled & Tested $250.00 
Mounts in the I -8080 enclosure, supplies +8V @ 28A, +/- 16V @ 3A, kit includes 

board, transformer, documentation, and all components. 
KIT $95.50 

The complete 8085 system, includes MPU -B, RAM Ill, 10 slot terminated mother- 
board, PS -28D, and jump start front panel. A complete 64K system! 

Assembled & Tested $1250.00 

NOW AVAILABLE - CP /M for the IMSAI floppy disk system. Version 2.2 is 

available for the 010 -C 8" controller. Others on request. Docs. incl. 
8" Diskette & Manuals $175.00 

Ask about documentation, repair service, firmware and software for your system. 

TERMS: (1) PREPAID Send check or M.O. for merchandise amount only - we pay the shipping. 
(2) UPS COD or bankcard orders by phone or mail - shipping charges added. 

California Residents add 6.5% Sales Tax. 

Circle 274 on Inquiry card. 

Hj 
* 32K of 2114's 

WAMECO 
THE COMPLETE PC BOARD HOUSE 

EVERYTHING FOR THE S -100 BUSS 

MEM -3, 32K STATIC RAM BOARD 

* Full 24 line address decoding. 
(Or bank select like the MEM -2) 

3E Expandable in 1K increments. 
(Board disabled for unloaded RAM) 

* Bi- directional capability on data lines. 
(Board may be used as upper or lower 8 bits 
on a 16 bit bi- directional buss.) 

Addressable in 8K boundary within the 64K 
boundary selected. 

*Kits less RAM $112.95. 
With 2114L -4 $475.95. 
With 2114L -2 $549.95. 
Bare board $ 35.95. 
Available mid January. 

FUTURE PRODUCTS: 80 CHARACTER VIDEO BOARD. 
Z -80 CPU BOARD WITH ROM, 8 PARALLEL PORT I/O BOARD. 

DEALER INQUIRIES INVITED, UNIVERSITY DISCOUNTS AVAILABLE 
AT YOUR LOCAL DEALER 

MOST PRODUCTS FOR IMMEDIATE SHIPMENT. NO 4 -8 WEEK DELAYS REQUIRED FOR OTHERS. 

wine 
WAMECO, INC., P. O. BOX 877 455 PLAZA ALHAMBRA EL GRANADA, CA 94018 (415) 726 -6378 
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SAVE 
ON 

Model I 

op], 
TRS-80's 
from 
Pan American 
Electronics, Inc. 

A Radio lhaek 

We Have 
DISCOUNTS 
FREE SHIPPING 
and a 
TOLL FREE ORDER NUMBER 
800/531-7466 
Texas and Principle Number 512/581 -2765 
Telex Number 767339 
Department B 

1117 Conway 
Mission, Texas 78572 

VISA 

AUTHORIZED _,ALES CENTER 

Color Computer 
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MICRO COMPE QUIP DISCOUNTS & DEALER OVERSTOCKS 
Circle 277 on inquiry card. 

Sell For List Price Micromation Dual Memores 8" disk drive 1467.00 1990.00 Southwest Technical (SWTPC) 
A I. Cybernetics Speechboard 260.00 380.00 Micromation Dual Density disk controller Card 310.00 500.00 MF -68 Dual 5" Floppy 796.00 995.00 
Anades 40 Column Printer 641.00 855.00 MS Corp. Apple PR -40 Interface 87.00 87.00 AC -30 Cassette Kit . 63.00 79.50 
Base 2 8K Memory Board Assembled 211.00 282.00 National Multiplex Digital Cassette Recorder 150.00 200.00 Slide Controls 29.00 35.95 
Craig M -100 Translator 122.00 199.95 Novation 1200 Baud Modem (4202T) 274.00 375.00 Joystick Kit 30.00 39.95 
Daten Cassette Interface 121.00 165.00 Oliver Audio Paper Tape Reader 81.00 95.00 PR -40 Printer Assembled 187.00 250.00 
Daten Cassette Interface 88.00 120.00 Pickels & Trout TV Mod Kit for Hitachi 15.00 20.00 Power Supply For CT -6 12.00 15.50 
Dynabyte 16K Dynamic Ram 229.00 485.00 Polymorphic Systems 8K Ram 200.00 250.00 
Dynabyte Naked Terminal 245.00 350.00 8K Assembled 289.00 385.00 2K Ram Expansion 28.00 35.00 
RCA Studio 11 Video Game W /cartridges 110.00 110.00 Fan Mod. Kit 26.00 35.00 8K Ram Kit 187.00 250.00 
Digital Systems Disk Control Card 399.00 600.00 8K Memory Board 225.00 300.00 6800/2 Assembled 341.00 455.00 
Digital Systems Dual 8" Single Density 2293.00 2732.00 Poly KBD 169.00 225.00 6800/2 System 351.00 439.00 
Dutronics Poly Z -80 Upgrade Kit 123.00 169.95 8813 2880.00 3250.00 Graphics Terminal 79.00 98.50 
Dutronics Imsai Z -80 Upgrade Kit 116.00 159.95 System 0 378.00 525.00 Technical Design Labs (TDL- Xitan) 
Eclectic Corp. Superchip for Apple 11 75.00 95.00 88- System 2 529.00 735.00 I/O board SMB -11 257.00 395.00 
Fidelity Electronics Ltd System 12 Kit 846.00 1128.00 32L Series K Memory Board 559.00 799.00 

Level 1 Chess Challenger 120.00 75.00 System 6 1134.00 1575.00 Fortran IV Ser.37 279.00 349.00 
Level 3 Chess Challenger 170.00 175.00 Video Card 210.00 280.00 Fortran IV Ser.41 279.00 349.00 
Level 4 Checker Challenger 100.00 115.00 Processor Tech Xitan Alpha 1.5 823.00 1138.00 

Level 2 Checker Challenger 40.00 40.00 Cuts BD Assembled 139.00 199.00 /Uteri Alpha 1 576 00 769.00 

George Risk Inc. Pei Keyboard 176.00 250.00 Cuts BD Kit 77.00 110.00 Xdan Alpha 3 854.00 1181.00 

Heuristics Speechlab 5.100 Assembled 194.00 299.00 Parasol 100.00 100.00 Xitan Alpha 1.5 571.00 868.00 

Heuristics Speechlab S.100 Kit 162.00 224.95 8K Dynamic Ram 175.00 250.00 Video Board 277.00 369.00 
Imsai CPU Board 125.00 175.00 16K Dynamic Ram 300.00 429.00 Tarbell Electronics 
Imsai 2-510 316.00 395.00 64K Dynamic Ram 878.00 1350.00 Cassette Interface Kd 90.00 120.00 
!corn Micro Peripherals 5" Disk Drive 821.00 1095.00 Extended Basic Cassette 21.00 45.00 Spooler Sollware 8" diskette 35.00 50.00 

Intertec Data Intertube Terminal 654.00 874.00 SOL 20 W/O Memory 1270.00 1895.00 Technico 
Kent Moore 8K RAM 450NS 148.00 197.50 System II Kit 1262.00 1905.00 Super Starter Assembled 293.00 300.00 
Kent Moore Alpha Display Module 80.25 107.00 Panasonic Monitor 143.00 210.00 Super Starter Kit 199.00 299.00 

Mountain Hardware Radio Shack TRS -80 Disk Drive 399.00 499.00 Trace Elec. 32K RAM Board Assam 599.00 999.00 
AC Control Apple 132.00 189.00 TRS80 16K Computer 479.00 599.00 
AC Remote 95.00 149.00 TR5.80 Expansion Interface 239.00 299.00 

ALL ITEMS SOLD AS IS S -100 AC Control Kit 
AC Remote Kit 

104.00 
67.00 

149.00 
99.00 

SD Sales 32K Dynamic Ram Board Kit 
Solid State Music 16K Static Ram Board Assam 

332.00 
330.00 

475.00 
579.00 

AC Control- Apple Kit 104.00 145.00 Solid Stale Music 16K Static Ram Board Kit 300.00 325.00 SHIPPED UPS OR US MAIL 
NO RETURNS / NO REPAIRS 

PHONE ORDERS: 
(301) 261 -1859 

MICRO COMPEQUIP 
PO BOX 195 
CROWNSVILLE, MD 21032 

VISA / MC / NAC 
CHECKS ACCEPTED 

NMI 

11 
t 1t 

More sensitive to your input 

Dual Trace Oscilloscope 
HITACHI 30 MHz 

TV sync- sepnrater circuit 
High -sensitivity 1mV /dry 
(5MHz) 
Sweep -time magnifier 
(10 times) 
2 -axis input (Intensity 
modulation) 

Signal delay line 
X -y operation 
Trace Rotation 

$945.00 

8080A 
MICRO. 
PROCESSOR $595 

2708 
EPROM $990 

2114L 
(450 nS) $595 

4116 
(200 nS) 

$399 

2716 
EPROM $ 99 

(5 Volt) 11 

POWER SUPPLY 
5 Volt 3 Amp 

APS 5 -3 

19 

10 up 

25 up 

$42.50 
540.85 
538.85 

CONTROLLER 
5037P $3500 
25 UP $25.00 100 up $1900 

SD SYSTEMS 
Z-80 S YSTEM 

The Z80 Starter Kit by SD Systems 
uses the powerful 280 microproces- 
sor as the heart of the complete micro. 

I [ti. computer on e single board. Learn e 

Pew a _ ; step -by -step introduction to micro. 

computers with e keyboard and display. audio cassette inter. 
face. PROM programmer. wire -wrap expansion e e. 4- 

channel Counter Timer and on Board RAM and PROM. 
Complete Opperation and Instruction Manual included. ZBUO 
Monitor in ROM. 

27004 kit .... $340 38007 assem /T.. $450 

Low Cost EPROM Erasing Lamps 

SIMPLE TO USE 

SAFETY INTERLOCK 

ERASES 4 CHIPS IN LESS 

THAN 20 MINUTES 

IN5.IE 58500 

HIGH INTENSITY 6W LAMP 

TUBE Mn0 AT 5000 HOURS 

ERASES B CHIPS IN LESS 

THAN II MINUTES 

INS SAT 5155 00 

UNMATCHED 51855111' AT 

254 rim 
TUBE MHO IN EXCESS Of 

10.000 HOURS 

ERASES IB CHIPS ill LESS 

THAN 7 MINUTES 

5 -521 5355 00 

SINGLE 

SBC -100 BOARD 

COMPUTER KIT 

27003 kit $295 

BOARD 

PROM -100 KIT 

PROM Programmer 

27014 kit $200 

© PLESSEY 
Metallized 
Polyester 
Capacitors 

5eriaa 160 
MINIBOX 

SAMPLER 
S26.00 

AP PRODUCTS 
923101..S 79.96 
923102 124.96 
923103 .124.95 

VERSAFLOPPY I 

FLEXIBLE DISK 
DRIVE Controller 

27002 assem/T...$250 
38005 assem/T...$335 

VDB -8024 
VIDEO 

DISPLAY BOARD 

38013 assem/T...$470 

SD Systems 
EXPANDO RAM 

fK 
27001 kit $220 
38001 assem /T $480 

7111111EMIS\ 32K 
Pert No. 13P10130 -2 

$1295 
SORCERER COMPUTER t"'O 

- - t4. rat: 4.4.Fw.4M it t;. 
e4er e..Cw... 

* 16% * 
DISCOUNT 

COUPON 
Bring this 1'111.1811\ into one of our stores or 
mail to our Mail Order address shown below and 

receive a Ili'% DISCOUNT 
on purchases from this Ad of $100.00 or more. 

Offer EXPIRES sill .lnnH35ry:1I. 1901 

NAME 

ADDRESS. 

CITY 

ZIP . . . PHONE NO. 

STATE 

Coupons accepted only with full name and address tilled in. 

Add -On RAM Kit 
27010 (16Kedenivae) $165 

SYM-1 NEW LOW 
PRICE a 

$239.00 
KTM -2 CRT /TV Kybd Term 8349 

ANCRONA Se A check or More Order to, P O Isa 70059. Cabo Gia CA 50530. 

California residents ad 6% sales tae Minimum Order. SIC 00 
Add 5200 to 

` 
er postage and endbng. Master Charge and Visa welcomed. 

Phase Include our charge cara n mbar. 
Interbank number and e.onabon dale. PHONE ORDERS: (213) 541 -4064 

MAIL ORDER 
O eo 2506Y 

Cuom CMCAB0230 
121X1 Mi.tos4 

PORTLAND SANTA ANA CULVER CITY 

c" I >1X1'33 " 
TUCSON 

010 0.2102202 

71e0r1 MI S>Y1 

HOUSTON 
2249 ONON22212 

17131SM34Ka 

ATLANTA 
3320 N 

20300 
1400 ]01)100 

SUNNYVALE 

I W N347>eat 
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There's two things you 
can't afford to waste. 

These days, everyone is more conscious of the need to conserve time and money. That's 
why mail order shopping just naturally makes good sense. 

At Hobbyworld Electronics, the number one name in mail order electronics, we're proud 
to offer the widest selection of computer systems, software, and electronic components. 
Fast service, fair prices, and our exclusive 120 day warranty are your assurance of 
satisfaction every time you order. 

So give us a call, or write for your FREE Hobbyworld catalogue TODAY, because your 
time and money are too important to waste. 

HOBBYWORLD° _ - ELECTRONICS, INC. 
Notice Our Difference 

FREE Hobbyworld Catalogue 

19511 Business Center Drive Name 
Northridge, California 91324 

Address 

In United States: (800) 423 -5387 
City 

In California: (800) 382 -3651 and State Zip 
Dept. B1 Local /Outside U.S.A. (213) 886 -9200 
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64K BYTE EXPANDABLE RAM 

DYNAMIC RAM WITH ON BOARD TRANSPARENT 
REFRESH GUARANTEED TO OPERATE IN 
NORTHSTAR, CROMEMCO, VECTOR GRAPHICS, 
SOL. AND OTHER 8080 OR 2.80 BASED 5100 
SYSTEMS 4MHZ ZBO WITH NO WAIT STATES. 

SELECTABLE AND DESELECTABLE IN 4K 
INCREMENTS ON 4K ADDRESS BOUNDARIES. 
LOW POWER -8 WATTS MAXIMUM. 
200NSEC 4116 RAMS. 
FULL DOCUMENTATION. 
ASSEMBLED AND TESTED BOARDS ARE 
GUARANTEED FOR ONE YEAR AND 
PURCHASE PRICE IS FULLY REFUNDABLE IF 
BOARD IS RETURNED UNDAMAGED WITHIN 
14 DAYS. 

ASSEMBLED I 

TESTED 

64KRAM $595.00 
46K RAM 0529 00 

32K RAM 0459.00 
16K RAM 0389.00 

Circle 280 on inquiry card. 

BECKIAN ENTERPRISES ALL PRIME QUALITY - NEW PARTS ONLY 
SATISFACTION GUARANTEED. 

EDGE CARD CONNECTORS: GOLD PLATED: 
Abbreviations: S/E Solder Eye . S/T Sold Tail: W/W Wire Wrap. 

PART K DESCRIPTION. Row Sp. 
BRAND: TEXAS INST. 
4010 501100 ImsailCrom. .250 
4090 501100 Imsal WfW .250 
BRAND: SULLINS: U.I. Reg. 

129885 501100 Solder Eye .140 
129870 501100 SR Imsei .250 
129875 501100 WIW Imeai .250 
129885 501100 SR Altair .140 
129990 501100 SIT Cromem. .250 

OTHER .125" CONTACT CTR CONNECTORS: 
12305 22144 SIE No Esrs .140 
12759 39172 SIT .140 
12790 40180 WIW .250 

100" CONTACT CTR CONNECTORS: 
0048 13128 SIE No Ears .140 
0280 25150 SIE ERS 80 .140 
0175 20140 SIE TRS BO .140 
0180 20140 WIW TRS 80 .200 
0190 20140 SIT TRS BD .140 
0485 38172 SIE Vector .140 
0490 38172 WIE Vector .200 
0500 38172 SR Vector .140 
0535 40180 SIE PET .140 
0540 4080 1.41W PET .200 
0550 40180 SIT PET .140 
0585 43188 SIE COSIELF .140 
0805 43188 SR COSIELF .140 
0595 43188 WOW COSIELF .200 
0815 43186 SR COSIELF .200 

1.9pc. 

$3.95ea. 
4.30ee. 

8.80ea 
4.50es 
5.25 
4.95 
4.75 

4.15 
5.40 
8.30 

3.40 
4.50 
5.85 
3.30 
3.20 
5.50 
5.80 
5.70 
5.85 
8.00 
5.80 
8.95 
8.60 
8.90 
6.80 

1024pce. 25pce. Up. 

13.55íe. $3.15ee. 
3.85ee. 3.45es. 

8.10ea. 5.45es. 
4.10ee. 3.70 
4.75 4.20 
4.45 3.95 
4.25 3.80 

3.15 3.35 
4.85 4.35 
5.85 5.00 

3.05 2.15 
4.05 3.60 
5.35 4.75 
3.00 2.15 
2.90 2.55 
4.90 4.40 
5.25 4.85 
4.20 4.60 
5.35 4.75 
5.40 4.80 
5.25 4.85 
8.25 5.55 
5.95 5.30 
8.20 5.95 
8.10 5.40 

.156" CONTACT CENTER CONNECTORS. 
PART X DESCRIPTION. Row Sp. 
15105 6112 SIE PETINSC .140 
15110 6112 SR PETINSC .140 
15137 8112 SR PETINSC .200 
15115 81. SIE Sple Row 
15270 10120 SIE .140 
15275 10120 SIT .140 
15435 12124 SIE PET .140 
15440 12124 SIT PET .140 
15445 12124 SIT PET .200 
15505 15130 SIE CRI Key .140 
15510 15130 SIT CRI Key .140 
15515 15130 WIW CRI Key .200 
15600 18136 SIE .140 
15810 18136 SIT .140 
15815 18138 WIW .200 
15700 22144 SIE KIMIVEC .140 
15705 22144 SIT KIMIVEC .140 
15110 22144 WIW KIMIVEC .200 
15875 25150 SIE .140 
15080 25150 SIT .140 
15685 25150 *1W .200 
16115 36172 SIE .140 
16120 30172 SR .140 
18125 38172 WIW .200 
16145 36172 SR .200 
16235 43188 SIT Mot 6800 .140 
16240 43186 W1W Mot 6800 .200 
18280 43186 SR Mot 6600 .200 
18725 43186 SIE Mot 8000 .140 
KI Pol Keys 

1.9pc. 
$1.80 

1.85 
1.80 
1.70 
2.15 
2.00 
2.60 
2.65 
2.75 
2.50 
2.40 
2.60 
3.35 
3.00 
3.80 
2.96 
3.96 
3.49 
4.65 
4.55 
4.85 
8.50 
6.55 
8.75 
6.50 
6.80 
7.80 
6.50 
7.20 

.15 

1024pc5. 25pce. Up. 
11.85 $1.45 

1.85 1.50 
1.54 1.45 
1.50 1.30 
1.95 1.70 
1.85 1.60 
2.35 2.10 
2.40 2.15 
2.50 2.20 
2.25 2.00 
2.15 2.95 
2.35 2.10 
3.05 2.70 
2.70 2.40 
3.20 2.90 
2.90 2.75 
3.30 3.00 
3.20 2.85 
4.20 3.15 
4.10 3.65 
4.35 3.90 
5.85 5.20 
5.90 5.25 
8.10 5.40 
5.85 5.20 
5.95 5.30 
7.05 6.25 
5.85 5.20 
8.50 5.15 

.12 .10 

'D' TYPE SUBMINIATURE CONNECTORS. 

OUANTITY 
PART NUMBER DESCRIPTION. 1.9pcs. 10.24pcs. 

DE 9P Mele 81.601a $1.40ee. 
DE 9S Female 2.25ea 2.00ee. 
DE 110963 -1 2 pc. Grey Hood. 1.50ea 1.35ee. 

OA 15P Male 2.35ee 2.15ee. 
DA 155 Female 3.25es 3.10ee. 
DA 512111 1. po. Grey Hood 1.40ee 1.20ee. 
DA 512281 2 pc. Black Hood 2.50ee 2.25ee. 
DA 1109632 2 pc. Grey Hood 1.60ea 1.35ee. 

DB 25P Male 2 80e . 2.60ee. 
OB 25S Female 3.60ee. 3.40ee. 
D8 512121 1 pc. Grey Hood 1.50es. 1.30ee. 
DB 512281 2 pc. Black Hood 1.90ee. 1.65ee. 
OB 1109833 2 pc. Grey Hood 1.75es. 1.50es. 

DC 37P Male 4.20ee. 4.00es. 
DC 37S Female 6.00es. 5.15ee. 
DC 110963 4 2 pc. Grey Hood 2.25ee. 2.00es. 

OD 50P Male 5.50es. 5.10es. 
DO 50S Female 9.40ea. 8.60es. 
DO 512181 1 pc. Grey Hood 2.40ee. 2.20es. 
DO 1109635 2 pc. Grey Hood 2.80es. 2.40es. 

D 204182 Herdware Set .90ee. .80es. 
Il Hood Set) 

25.99pcs. 

$1.30es. 
1.90es. 
1.20ee. 

2.00ee. 
2.90es. 
1.15ee. 

2.00ee. 
1.30ea. 

2.40ea. 
3.20ea. 
1.I0se. 
1.45es. 
1.35ee. 

3.70ee. 
5.50es. 
1.75ee. 

4.75ee. 
8.00es. 
2. 00es. 
2.10ea. 

.70ee. 

I.C. SOCKETS GOLD. 

WIWRAP 3 TURN 

14 pin $0.40 ea. 
18 pin 0.44 se. 

I.C. SOCKETS TIN. 

14 pin $0.15 ea. 

16 pin 0.11 en. 

COOLING FANS. 
Extra Quiet. 

1 to 4 110.00 ea. 
5 to 9 17.00 ea. 

TERMS: MINIMUM ORDER: $ 1 5.00 ADD $ 1 .35 For 
Handling & Shipping. Orders over $30.00 in the U.S.A. 
We Pay the Shipping. CALIF. RESIDENTS: Please Add 
6% Sales Tax. 

NOTE: NO C.O.D. OR CREDIT CARD ORDERS WILL BE 

ACCEPTED. 

BECKIAN ENTERPRISES 
TO: P.O. BOX #3089 

SIMI VALLEY, CA 93063 

8063A PRIME 

$5.00 se. 

CONNECTORS FOR CENTRONICS 700 SERIES. 
Amphenol 5730360 

1 to 4 pce. $8.00 ea. 

5 to 9 pce. 6.00 ee. 

PHONE: 213 -988 -6196 

MAIL ORDERS 
EIA 8 CONDUCTOR CABLES eft. Long. 

CLASS N1 Type Cables. 

1. to 4 pcs. $22.00 
5 to 9 pce. 19.00 

16K MEMORY EXPANSION KIT 

ONLY $58 
FOR APPLE, TRS -80 KEYBOARD, EXIDY, 

ANO ALL OTHER 16K DYNAMIC SYS 
TEMS USING MK4116 -3 OR EQUIVALENT 

DEVICES. 

* 200 NSEC ACCESS, 375 NSEC CYCLE 

* BURNED IN AND FULLY TESTED 

* 1 YR PARTS REPLACEMENT 

GUARANTEE 
* QTY DISCOUNTS AVAILABLE 

VISTA V200 MINIFLOPPY SYSTEM 

* S100 DOUBLE DENSITY CONTROLLER 

* 204 KBYTE CAPACITY FLOPPY DISK 

DRIVE WITH CASE & POWER SUPPLY 
* MODIFIED CPM OPERATING SYSTEM 

WITH EXTENDED BASIC 

$695.00 

5100 MAINFRAME 

AND CARO CAGE 

* WI SOLID FRONT PANEL .. $239.00 
* W/ CUTOUTS FOR 2 MINI -FLOPPIES $239.00 
* 30AMPPOWERSUPPLY $119.00 
* 8SLOT MOTHERBOARD 5149.00 
* 19 SLOT MOTHERBOARD $199.00 

1230 W.COLLIf1S AVE. 
ORAf1GE, CA 92668 

(714) 633.7280 
Carr residents plcole add 61d sales lai. Meslercharge 
Pr Visa accepted. Please allow 14 days for checks to 
clear bank. Phone orders welcome. Shipping charges 
will be added to all shipments. 

32K BYTE MEMORY 
RELIABLE /COST EFFECTIVE EXPANDABLE RAM FOR 

6502 ANO 8000 SYSTEM -AIM 65- KIM'SYMPET344BUS 
PLUG COMPATIBLE WITH THE AIM- 65 /SYM EXPANSION 
CONNECTOR BY USING A RIGHT ANGLE CONNECTOR 

(SUPPLIED) MOUNTED ON THE BACK OF THE MEMORY 
BOARD. 
MEMORY BOARD EDGE CONNECTOR PLUGS INTO THE 
6800 S 44 BUS. 
CONNECTS TO PET OR KIM USING AN ADAPTOR CABLE 
RELIABLE- DYNAMIC RAM WITH ON BOARD INVISIBLE 
REFRESH -LOOKS LIKE STATIC MEMORY BUT AT 
LOWER COST AND A FRACTION OF THE POWER 
REQUIRED FOR STATIC BOARDS. 
USES 5V ONLY. SUPPLIED FROM HOST COMPUTER. 
FULL DOCUMENTATION. ASSEMBLED AND TESTED 
BOARDS ARE GUARANTEED FOR ONE YEAR AND 
PURCHASE PRICE IS FULLY REFUNDABLE IF BOARD IS 
RETURNED UNDAMAGED WITHIN 14 DAYS. 

ASSEMBLED WITH 32K RAM _ $395.00 
8 WITH 16K RAM $339.00 

TESTED WITHOUT RAM CHIPS $279.00 
HARD TO GET PARTS (NO RAM CHIPS) 
WITH BOARD AND MANUAL $109.00 
BARE BOARD A MANUAL .._ $49.00 

PET INTERFACE KIT -CONNECTS THE 32K RAM BOARD TO 
A 4K OR BK PET. CONTAINS: INTERFACE CABLE, BOARD 
STANDOFFS. POWER SUPPLY MODIFICATION KIT AND 
COMPLETE INSTRUCTIONS $49.00 
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WE WILL NOT BE UNDERSOLD 
reollimal8, 

1 
FOR TRS -80' 
CCI -100 
CCI -280 
CCI -800 
For Zenith Z89 

DISK DRIVES $314 
40 track, 102K Bytes. Includes power sup- 
ply and TRS -80' compatible silver 
enclosure. Ready to plug -in and run the 
moment you receive it. Can be intermixed 
with each other and Radio Shack drive on 
same cable. 90 day warranty. One year on 
power supply. Available for 220 Vac 
(50 Hz) operation. External card edge 
included. 

5 1/4". 40 Track (102K Bytes) for Model I 

51/4". 80 Track (204K Bytes) for Model I 

8" Drive for Model II (1/2 Meg Bytes) 

$314 
$429 
$795 

CCI-189 51/4". 40 Track (102K Bytes) add -on drive $394 
Z -87 Dual 5'/4" add -on drive system $995 

DISKETTES - Box of 10 (5 '/4 ") -with plastic library case 
Maxell $30 BASF or Verbatim $24 
8" double density for Model II (box of 10) $36 

CLEAR PLASTIC CASE - Holds 50 diskettes $19 

DISK OPERATING SYSTEMS 
PATCHPAK k4 by Percom Data 
CP /M for Model I. Zenith $145 for Model II. Altos 
NEWDOS Plus 40track 
NEWDOS 80 

COMPLETE SYSTEMS 
ALTOS 64K, DD, SS, 2- Drive, 1MB 
APPLE 16K 
TRS -80' Model Il -64K 
TRS -80* Model Ill - 16K 
TRS -80' Expansion Interface 
ZENITH Z89, 48K all -in -one computer 
ZENITH Z19 
TELEVIDEO 920C 
ATARI 400 $489 
APF Game Only $ 95 
MATTEL INTELLIVISION 

MONITORS 
LEEDEX 12" B &W Video 100 
ZENITH 
SANYO 
SANYO 
SANYO 
SANYO 
APF 

13" Color 
9" B &W VM4509 

12" B &W DM5012 
12" Green Screen DM5112 
13" Color DMC6013 
9 "B &WTVM -10 

$ 8.95 
$169.00 
$ 79.00 
$135.00 

ACS 8000.2 $3395 
$969 

$3499 
$899 
$249 

$2440 
$735 
$748 

ATARI800 $747 
Complete System $489 

$229 

TELECOMMUNICATIONS 
LIVERMORE STAR MODEM 2 -year guarantee 
CAT MODEM Works same as Radio Shack Telephone Interface II 

D -CAT HARD WIRED DIRECT MODEM 

$129 
$379 
$155 
$210 
$215 
$375 
$139 

$145 
$148 
$189 

COMMUNICATIONS SOFTWARE 
CCI- TELNET VERSION 5: A communication package which 
enables microcomputer users to communicate both with large 
mainframes and other microcomputers. Completely CP /M compati- 
ble. Multiple communication protocols supported. $149 

INTELLIGENT TERMINAL SYSTEM ST -80 Ill: Enables a TRS -80* to 
act as a dial -up terminal on any time sharing network. $139 

16K MEMORY UPGRADE KITS 2for $65 $35 
200 ns for TRS -80', Apple II, (specify): Jumpers $2.50 

PRINTERS NEC Spinwriter 
Letter Quality High Speed Printer 
Includes TRS -80' interface software, quick 
change print fonts, 55 cps, bidirectional, 
high resolution plotting, graphing, propor- 
tional spacing: R.O. $2395 

R.O. with Tractor Feed $2575 KSR with Tractor Feed $2950 
C.ITOH Starwriter, 25 CPS. daisy wheel printer $1895 
C.ITOH Starwriter II, 45 CPS, daisy wheel printer $2195 
Letter quality printers. Use up to 15" paper. 1 year warranty on 
parts. 3 months on labor. Proportional spacing and bidirectional 
printing. Same as VISTA V300. 

779 CENTRONICS TRACTOR FEED PRINTER $969 
Same as Radio Shack line printer I 

737 CENTRONICS FRICTION & PIN FEED PRINTER $795 
n x 9 proportional and 7 x 8 mono spacing. 
Same as Radio Shack line printer IV 

730 CENTRONICS FRICTION & PIN FEED PRINTER $595 
7 x 7 matrix Same as Radio Shack line printer II 

P1 CENTRONICS PRINTER Same as Radio Shack quick printer $269 
PAPER TIGER (IP445) $699 

(IP440) Includes 2K buffer and graphics option $879 
(IP460) Bidirectional, 160 cps, graphics and 2K buffer $1075 

TI -810 Faster than Radio Shack line printer III. Parallel and 
serial w /TRS -80' interface software wlu + I case & paper tray $1589 
Compressed print, vertical form control $1865 

OKIDATA Microline 80 Friction and pin feed $545 
Tractor Feed, friction, and pin feed $645 
Microline 82 Bidirectional, friction and pin feed $745 
Microline 83 Bidirectional, 120 cps, uses up to 15" paper $1050 

EATON LRC 7000+ 64 columns, plain paper $289 
ANADEX DP- 9500/01 $1350 DP -8000 $795 

ACCESSO RI ES 
HEAD CLEANING DISKETTE: Cleans drive Read /Write head in 30 
seconds. Specify 5'/4 " or 8". $20 ea /$45 for 3 

FLOPPY SAVER: Protection for center holes of 51/4" floppy disks. 
Installation tools and rings for 25 diskettes. $ 11.95 

Re- orders of rings only $ 6.95 
EXTERNAL DATA SEPARATOR: Eliminates data separation prob- 
lems (crc). Improves reliability. This plug in unit comes fully 
assembled and tested. $ 29.95 
Z -80 SOFTCARD: Your key to software expansion. The plug -in Z -80 
Softcard transforms your Apple into a Z -80 while keeping all the 
benefits of the 6502. Comes with CP /M in two disk format, MBASIC 
and GBASIC, full documentation and utility programs. $339 
RF MODULATOR: Adapts video to TV 
TRS -80 & OTHER MYSTERIES 
NEC SPINWRITER THIMBLE $11.95 RIBBON 
CCS CARDS: Parallel or serial printer interface cards 
RS232: For Radio Shack Interface. 
TRS232: Teletype current loop output from cassette port 
DISK -DRIVE EXTENDER CABLES: Fits all mini -disk drives. 

SIX (6) PRONG ISOLATOR: I50 -2 $ 
AC FILTER /6 PRONG POWER STRIP $ 

DISK DRIVE CABLES: 2 drive $29.00 4 drive $ 
DUST COVERS: TRS -80 /Apple $ 

PLASTIC DISKETTE HOLDER: For ring binder, holds 20 $ 

$ 35.00 
$ 18.95 
$ 6.00 
$115.00 
$ 84.00 
$ 49.00 

For fast delivery. send certified checks, money orders or call to arrange direct bank wire transfers. Personal or company checks 
require Iwo to three weeks to clear. 

16.95 
54.00 
39.00 
35.00 
7.95 
8.00 

DEALER (NATIONAL /INTERNATIONAL) INQUIRIES INVITED Send for FREE Catalogue 

The CPU SHOP 
5 Dexter Row. Dept. BO1 M 

Charlestown. Massachusetts 02129 
Hours 10AM -6PM (EST) Mon: Fri. (Sat. till 5) 

Circle 282 on inquiry card. 

TO ORDER CALL TOLL FREE 1-800-343-6522 
TWX: 710. 348.1796 Massachusetts Residents call 617/242 -3361 

Massachusetts Residents add 5% Sales Tax 
TRS -80 is a Tandy Corporation Trademark 
Digital Research 

master charge VISA' 
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Know The Reasons Why 
The FORCE -80 is your 

"Best Buy." 
FORCE -80 The computer protector 

Power dropout protection 
Suppresses transient voltages 
Suppresses RFI 
Disc protection 
Factory warranty 
Satisfaction guaranteed 
Direct from factory 

FORCE -80 
Only 5121.50 plus $5.00 shipping & handling 

Check. Mastercharge, Visa accepted 
(55/e discount for cash) 

No C.O.D.'s please 
Faxa.snrEE 

VISA 

P &S Electronics, Inc. 
P.O. Box 23014 Dept. B 

Nashville, TN 37202 

Allow 6-8 weeks for delivery. 
Add 14 days for personal checks. 

Circle 283 on inquiry card. 

ATARI N OWNERS 
SCREEN PRINT INTERFACE 
Obtain hardcopy of any screen image (graphics and / or 
text) on either o TRENDCOM 200 or IDS 440 Paper 
Tiger printer. Simply attach the supplied parallel printer 
cable and load the software from cassette (may be 
transferred to Disk). Obtain a "picture" of the screen 
on your printer under direct (CTRL?) or program (XI0) 
control. Works in on graphics / text modes as well as 
PRINT and LIST "P'" A 

Only $ 1 39 
Parallel Printer Interface for the 
ATARI 400 / 800 
Connects to controller locks 3d4 works with BASIC / DOS / 
ASSEMBLER Three printer connectors available 

ATARI 400 800 
TRENDCOM 100 1 200 A4P -1 ABP -1 

CENTRONICS 730 / 737 A4P -2 A8P -2 
CENTRONICS 36 PIN' A4P -3 A8P -3 

CA sales aas 6% lax 
MC VISA acceptea '69.95 
'Fits ail other parallel Centronics plus Anodes, Base 2 

Epson. Cesspool and Microtek Order by part number 

ATARI is o recognized trademark of ATARI, Inc 

MACROTRONIC.S, inc. 
1125 N Golden Stale Bind I Suite G 
Turlock. CA 953801AI (2091667-2888 / 634,8888 

Circle 286 on inquiry card. 

joy6 
THE ULTIMATE JOYSTICK INTERFACE 

FOR YOUR TRS -80' 
JOY-6 Is a Complete 6 Channel. 9 Bit A to D Featuring: 

4 channels with variable gain -tor Joysticks 
2 unbuffered channels -tor game paddles, sensors 
3 digital inputs -for pushbuttons, TTL signals 
Sound effects capability -(user supplies speaker) 
Comprehensive users manuai-wnte your own games! 
Joypak -1 cassette- (Requires 161( level 2) -6 exciting 
Joystick games with sound effects, including: 

IMO A unique new game of strategy and skill. Time shots and 
Judge angles cursedly to defeat the opponent. Use the pushbutton to 
spin your shots. Practice mode sharpens your offensive and 
defensive tact¢s. Venable levels of difficulty 

SPECIAL INTR000CTORT OFEENI JOY-0 COMPLETE Wan 2 on 
STICKSWIINPUSNRUreuNS. Juneau - r POWER SUPPL Y, USER'S MANUAL 

TTESTEO. 

REAne TO PLAY ONLY 599.95 

ITI E 31 1 

PHONE ORDERS WELCOME 

systems INC. 
215 -337 -3876 

coo CHECK MO MC .VISA 

262 PARK LANE 
.m ,xro re" Lw - 

Pa an 636,aa 
KING OF PRUSSIA PA '9.6 ens nnT,s,,.n P. Tv,Cro / __ 

Circle 289 on inquiry card. 

TWX-LINK 
TWX -LINK is a complete soft- 
ware package which interfaces 
your Cromemco or MP /M based 
multi -user computer to a Western 
Union TWX line. 
Using an FCC approved direct 
connect modem, TWX -LINK 
allows your computer to act as a 
TWX terminal for both incoming 
and outgoing messages. 
TWX -LINK constantly monitors 
your TWX line. Incoming mes- 
sages are automatically received. 
acknowledged. and written to 
disk storage, 
TWX, TELEX. MAILGRAMS. 
AND TELEGRAMS can all be 
created, edited, and sent from 
your computer by using TWX - 
LINK. 
Call. write, or TWX for more info: 
CAWTHON SCIENTIFIC GROUP 

24224 Michigan Avenue 
Dearborn, Michigan 48129 

PH: (313) 565 -4000 
TWX: 810-221-1265 

Circle 284 on inquiry card. 
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Circle 287 on inquiry card. 

- ZAPS - 
8080 - 8085 - Z80 

DEVELOPMENT SYSTEM 

Integrated Assembler Disassembler 
Editor Loader and file utilities. 
Full Intel and Zilog mnemonics. 

In BASIC and Z80 machine language 
for fast operation - 290 lines /minute 
assembly. Requires Z80 processor, 

48K of memory and North Star mini - 
disc system. Specify single (rel 4.0) or 

double density (rel 5.1DOJ. 

SEND $100 FOR DISC AND 
INSTRUCTIONS 

(N.Y. Stete residents, add appropriate sales tax) 

CON ENTROPY 
PO BOX 316 

YONKERS, N.Y. 10704 

2716's 
5v EPROM 

$12 
AP Components IC Sockets 

6520 PIA $4.50 16 Pin $.14 
6522 MULI $5.50 24 Pin 5.20 
6502 CPU S6.50 40 Pin S.34 

6 Digit Flourescent Display $6.50 
3 Term Reg 10220 Package 5.95 

Send for complete listing: 

G. Osborne Co. (415) 838 -2585 
505 Mission Pl. 
San Ramon, CA 94583 

Circle 285 on inquiry card. 

INTERFACES FOR APPLE 
by 

TEXCOM 
ENGINEERING ASSOCIATES 

RS -232 Serial Interface - S119.95 
115 Software selectable baud rates from 

50 to 19,200 baud. 
/ Programmable interrupt control. word 
length, number of stop bits and parity 
select. 

/ 256 Bytes of onboard PROM for drlsEr 
routines. 

/ Will interface to most RS -232 
compatible printers, modems. etc. 

'Dual Parallel Interface - 3109.95 
I Two 8 bit parallel ports 
/ Two 16 bit programmable interval 

timers 
/ One serial port 
/ Programmable interrupt control 
/ 256 Bytes of onboard PROM for driver 

routines 

' 16 Ch A -D Converter - 5149.95 

'Custom interfaces and software available. 

These are professional quality boards with gold, 
plated connectors and are fully assembled, rested and 
documented. 

To order, send check or MO to: 
P.O. Box 24472. Houston, TX. 77013 
Phone: 17131 458-3720 

Circle 288 on inquiry card. 

MEMOREX 
Floppy Discs 
Lowest prices. WE WILL NOT 
BE UNDERSOLD!! Buy any 
quantity 1 -1000. Visa. Mastercharge 
accepted. Call free (800)235 -4137 
for prices and information. All 
orders sent postage paid. 

PACIFIC 
EXCHANGES 
100 Foothill Blvd 
San Luis Obispo. CA 
93401 (In Cal call 
I8051 543 -1037 1 

Circle 290 on inquiry card. 



P.O. Box 4430X 

Santa Clara, CA 95054 

ELECTRONICS Will calls: 2322 Walsh Ave. 
(408) 988 -1640 TWX 910 -338 -2139 

Same day shipment. First line parts only. Factory tested. 
Guaranteed money back. Quality IC's and other compo- 
nents at factory prices. INTEGRATED CIRCUITS 

7100171 
74004 
)402M 
74015 

71.4099 m. 
71116 
74206 

ii233 
74426 
7445N 
744711 
74186 
74506 
74)14 
1175M 
71154 
741941 

11974 
7915 
74955 
741009 
741075 
741215 
741135 
/41759 
7414517 

741505 
/It51M 
711519 
741579 

741619 
741629 
741635 
141719 
741/94 
741909 
741925 
711939 
14221M 
742944 
712655 
740666 
743879 

/411M 711 
745001 
71150211 
7415045 
7415058 
745014 
14L51C11 
76.5175 
7455741 
7415201 
1452111 
7415241 
i415701 
/45736 
7415301 
7115141 
1415755 
1415901 
7155935 
/115994 
1/151074 
14551125 
71151116 
74151326 
74151385 
74,51575 
74151594 
7I515/M 
74516711 
74151616 
)1151144 
IIIS19oM 
141522'4 
74152519 
14153875 

043205.5 I 35 
19 14320412 I 35 

20 54120415 175 
25 1472015 125 
27 1M32010 125 
25 141207.12 1 25 
70 44320115 125 
25 L41135.5 595 
39 143246 1 00 
25 1M37911 1 00 
51 5447105-5 1 35 
12 11134041 I 35 
63 143800.17 I 35 
77 111380.15 135 
25 LM740424 175 
35 

L63109.6 35 
14 4M51117-12 125 

I 70 143401-15 125 
41 1M140111 125 
43 3 147407.24 1 25 

7 14750 5 50 
69 14377 2 99 

I 75 14179 5 00 
35 14300M 100 
31 114381 1 60 
59 14712 1 60 
45 1417070 59 
11 L4723514 50 
20 4736 85 

169 L4744CH 35 
125 11174111 31 

69 L4747115 75 
17 51671174 50 
85 L413035 1 75 
81 141301 1 70 
96 141305 1 27 
15 141701 2 00 

1 15 L41710 95 
87 1641451 55 
85 141112 7 50 

I 25 
165 1.14211, 305 

75 1142902 2 25 
75 1479006 60 
75 141905 1 75 

151390911 95 
1.1014509 55 

79 4(55074 1 75 
29 6E555V 39 
75 455564 15 
25 6(5654 I 00 
39 97566V 150 
35 475675 1 00 
55 7415708 1 75 

I DO 78105 60 
35 78106 60 
35 
15 i51005 1 I 05 
35 75491CM 50 
60 75192C74 55 
50 75194CN 89 
65 

C01026 
CD4021 
C04U20 
054029 
054010 
004035 
004040 
C04017 
C04047 
004044 
004546 
CDw 
C04050 
C04051 
C04060 
C04066 
C04061 
004069 
C04o70 
004417 
CDI012 
CD4077 
004015 
C04076 

có+6ë 
004012 
C0,996 
Co4450 
C51507 
C04508 
C04510 
Co4SII 
004515 
CO4516 
CO4511 
C04520 
004527 
CD1529 

CÖ 5566 

cooed 
004515 
C040192 

74000 
74010 
7404 
7420 
74C30 
7488 
7.474 
74076 
74C90 

2 50 21t41 45056 
66 4116 701919 
15 664116 20019 

175 74115262 
IS M1857e0 

1 CO 4915320 
115 1145770 

15 P011107 
45 PDI1104 
65 P51011 

167 17004 
15 1575 
60 931074 1'] 5001655 

142 641157100 

4 00 CONNECTORS 
5 50 50 gut edge 

35 00 44 014 e9e 
40 66 an edge 

1 CO IOU ow ed0e 
9 95 180 p7 edge WW 
591 

2 50 
2 75 

4 00 
4 50 
5 25 

587104806 
56 fry ASCII 4474481$ m 461 50 

53 key ASCII 85507814 60 00 
tmtt umMe 70 00 

Endgame P43ut 14 95 

MIN Enclosure 79 95 
100 IC SOCKETS 
500 60194r 71A Cw 7M11e 
0 95 PM 
9 95 8 

1 UP 
15 

PIN 
21 

tOP 
30 

0000501/ 15 

61157 741101 1011 20 
11 

i 56 16 

14 

16 
74 
26 

35 
12 

111150 Red 20 
Oren. Owns. Meng. Jumbo 75 

6 95 11 

150 20 
11 

29 
16 
40 

5M 

51 
CUOO 110241.0 CIin 0 SI 25 
H green 19141 Marl 

%1 6187385001 9 95 
40 MCM667514 9 95 
40 9768 3 50 
10 
5 Ii60 )666 s 
5 CLOCKS 

IS 74115111 5 50 
1 45 445112 1 90 

40 1445114 190 
15 4145169 210 
35 445641 1115 
4/ 14145165 7 95 

W 077015 695 
44577516.11 3 90 

07 1.45375A4N 490 
ÿ7205 16 50 

20/ 2 50 

50 

10 
72171 15 95 
1209 95 

02 058026CH 3 75 
51 0=560N O 75 

11453104 2 50 

45 MICROPROCESSOR 

3O 650i 19 95 

03 6527 9 95 

35 6500 6 95 

135 667ó 
II 
195 

89 6850 5 95 

35 80801 595 
35 5085 12 95 

1 95 6016 75 00 

125 'ILIA 19 95 

14C97 
is 

5 1214 3 95 
740751 750 1216 290 
740160 2 25 1224 345 

2445 135 8218 495 
74[191 I 65 0251 6 95 

71C221 1 90 1253 75 Do 

140905 6 00 6755 575 

4.0470., 20 

WIRE WIMP LEVEL 1 
PIN PIN 
14 ]2 24 86 
16 33 28 750 
IS 57 10 123 

CRYSTAL[ 
440 

2 416 
I MHz 
540, 

10 MHz 
10 MHz 
20 MHI 
32 Hl 
721M61 la 
1 5792 MHz 
3 5795 4NI 
2 0100 WO 
2 057152 MHz 
21516 MHz 
3 2166 MHz 
5 11655 MHz 
s 715 MIM, 
5 1113 MHz 
14S3151Á 

MHz 
13 472 MHI 
22 1114 MHz 

LgONTMCRT4411 71304 56648 Melos 

MAX- 110 1 4111 9481- CIr. 9149 M 

0E MAI WIMP TOOLS I. mÌ9 
700014 MMIIn11I III M 

047181$4 ,71 It AP Produttl.n 11501 

4 50 

: 50 25 ME0A17509UCTi 
4 25 
4 25 
390 
3 90 
3 90 
4 00 

4 50 
1 20 

95 
50 

450 
4 50 

50 

450 
25 

456 

5E710M0 ENCODERS 
AY5 2316 $12 50 
1M5.3600 1795 
4159100 10 50 
415 

00 
16 SO 

140922 5 50 
14973 5 50 
H00165 5 695 
159400 1050 

C0441001040 ÌOn RS232 
07257 62 

CrneS 567 
019 

L6P i 195 0 
14091+ I 95 6259 14 95 04155 3 70 

I4C912 5 OC 1802CP plM 13 95 Compete 5I 9 50 
60 A N 0 501411111209 11C921 5 50 1502oP 

841 
I195 

75 4319 450 Id915 750 e61P 950 X111e1]WOry11l[OwI 
100 1300C1 1395 74C926 691 COP1601C0 2695 11494141 69.96 

15 810104 2200 710927 691 C0P4020 3500 1109.111941 26.M 
45 1750C1 1395 00711162. 795 A41gCIeeAII 17.96 
45 10170 9 95 1147E11745E 011111 Clod R5 11.96 
19 9407C7V.I 7 40 48095 65 069740190 
50 1C17103 950 8096 65 455.1013 550 E916RpromRH 
90 1C17í07 7125 8091 61 465 1014 750 4e44 1101451 38900 

I 10 6091 61 1141 695 11154r9e011 E1900 
I 10 CMOS 1709 1 25 4Nnb1 EeaM 615 M 
I 10 CD1000 25 1710 4 50 PROM 

g[SMTORI'..In 5. I I U C04001 35 8111 100 1/07. 95 
125 C04002 35 1720 5 50 2101 / 30 10 er IYe Ol 

10 

1j5 C06001 175 1124 756 }7t615V0e )150 150n1:róeO95 
100 004008 120 8175 ] 20 E27165 Yee 1907 

75 004009 45 5226 I 69 2772 55 DO 

C01070 45 5721 2 75 274 19 50 

004011 35 6797 1 69 17414 55 00 
004012 28 1798 169 1741 55 00 
C04013 47 1141 S50o 
C04014 I 25 17554 55 00 

C010 t 5 1 00 IIO WNEM05T MN N12321 195 
004016 55 21041 7IS 5125123 6 50 

004011 1 05 21021 95 9125116 1 75 

C04010 94 210241.4 I 45 5825729 E 50 R 
[04019 45 2101.x21 1 65 4625131 150 

n uue l 

004020 102 2104.4 4 M 912514 E 75 

C04021 1 3 21079.1 3 75 6825137 I 75 

C04022 1 10 2111.1 3 75 041577 2 90 

Có4024 76 j¡5¡2 375 
6213 290 

004025 21 21141 300711 25 

C4 115 90 

C1]08í I 50 
CA3M2 1 90 
CA7019 ] 10 
14301/15 194 35 
SMOSSI 87 
143076 35 
L43014 1 00 
L1670911 1 25 
1M3114N 90 
147177 I M 
143179 3 75 
14318 1 50 

1000 per l7Ì 012 
350 emte peel 

S OI 1741675 

r wan SI. per hm. OS 

Wood. 14551.1 

Mgde1 
912 445 M 

70 (91500 

11500 

M45e61 51a0.1101 mer 
9 10pg tget 900 

PC bglyd 1 50 

1111448 Mom Pu556u1on 71 
3 711 14 de 15 

E MD0161 1 6 95 

P wallwiw 1004 54144 
4474 M 

ModH 10 1n2ge, 
E4037a5Ìd 4229 00 

Mo041 50 0u1 

6145bf,.g 436900 
Cletl CM eel Rlt 171/6 
7 5 1414 Ireger 

Counter AN 137.50 

70 NMI 
Cgunter 411 41775 

III46410MMLAS 
61 300 ma 3 75 
12 Ye 100 m1 twnstdlmer I 25 
1269[7600 ma 575 
12Y 250 ma 1a plug 195 
12v CT 250 m1 .w Ob04 3 75 

241 CI 100 m1 395 
IO4 1 2 ow 4414184 4 85 

720 500 m1 wag pug 14 75 
1291 amp 4/48 plug 650 
10 IS VAC 1116 YAENIPN5975 

M6n4T 6E01 
NANI CA 270 2 M 
MAN1 CC 125 39 
MAN72.71 CIVCA 100 150 
01704 CC 300 125 
51707.10.7078 CA 300 1 00 
01721.721 CA.CC 500 I M 
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Ió well 
WSW 

175 
1520C4044014143674 79 
115711 1444 9 50 
4AN3610 CC 10 110 
NAI4510 CA 40 120 
144114640 CC 40 120 
14491710 CA 40 95 
MA91740 CC 10 120 
MAx66R0 CC 4 2 95 
7XM770 CA 50 I 35 
M406140 CC 60 I 75 

1411110211. C. E 

7X10121 
102143 120.10,076/ 

90121 220m10rm41 

... 9,4 .11 u50 

1 65 

I Is 
25 

2 25 

PROM Eraser 
assembled. 25 PROM capacity $37.50 
(with timer $69.50). 6 PROM capacity OSHA/ 
UL version $69.50 (with timer $94.50). 

Z80 Microcomputer 
16 bit I /O, 2 MHz clock, 2K RAM, ROM Bread- 
board space. Excellent for control. Bare Board 

$28.50. Full Kit $99.00. Monitor $20.00. Power 
Supply Kit $35.00. Tiny Basic $30.00 

S -100 Computer Boards 
8K Static Godbout Econo IIA Kit 149.00 

16K Static Godbout Econo XIV Kit 269.00 
24K Static Godbout Econo XX -24 Kit 414.00 
32K Static Godbout Econo XX -32 Kit 537.00 
16K Dynamic RAM Klt 289.00 
32K Dynamic RAM Kit 328.00 
64K Dynamic RAM Kit 399.00 
Video Interface Kit $139.00 

80IC Update Master Manual $39.00 
Comp. IC data selector, 2700 pg. master reference 
guide. Over 51,000 cross references. Free update 
service through 1980. Domestic postage $3.50. 

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. 

LRC 7000 +Printer $389.00 
40/20 column dot matrix impact, std. paper. 
Interface all personal computers. 

64/40132/20 version $405.00. Optional cables 
available. 

LRC 7000 piloter interface cable for Super Elf 
with software $26.00 

NICad Battery Fixer /Charger Kit 
Opens shorted cells that won't hold a charge 
and then charges them up, all in one kit w /full 
parts and instructions. $7.25 

Rockwell AIM 65 Computer 
6502 based single board with full ASCII keyboard 
and 20 column thermal printer. 20 char. alphanu- 
meric display, ROM monitor, fully expandable. 

$375.00. 4K version $450.00. 4K Assembler 
$85.00. 8K Basic Interpreter 5100.00. 

Special small power supply for AIM65 assem. in 

frame $54.00. Complete AIM65 in thin briefcase 
with power supply $499.00. Molded plastic 
enclosure to fit both AIM65 and power supply 
$47.50. Special Package Price: 4K AIM. 8K Basic, 
power supply, cabinet $599.00 

AIM65 /KIMNIM /Super Elf 44 pin expansion 
board; 3 female and 1 male bus. Board plus 3 

connectors $22.95. 

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 
affecting usage. Comp. kit w/full instruc. 

Multi -volt Computer Power Supply 
8v 5 amp, o, 18v .5 amp, 5v 1.5 amp, -5v 
.5 amp, 12V .5 amp, -12V option. w5v. -_12v 
are regulated. Basic Kit $29.95. Kit with chassis 
and all hardware $43.95. Add $4.00 shipping. Kit 
of hardware $14.00. Woodgrain case $10.00. 
$1.50 shipping. 

RCA Cosmac 1802 Super Elf Computer $106.95 
Compare features before you decide to buy any 
other computer. There is no other computer on 
the market today that has all the desirable bene- 
fits of the Super Elf for so little money. The Super 
Elf is a small single board computer that does 
many big things. It is an excellent computer for 
training and for learning programming with its 
machine language and yet it is easily expanded 
with additional memory, Full Basic, ASCII 
Keyboards, video character generation, etc. 

Before you buy another small computer, see if it 

includes the following features: ROM monitor; 
State and Mode displays; Single step; Optional 
address displays; Power Supply; Audio Amplifier 
and Speaker; Fully socketed for all IC's; Real cost 
of in warranty repairs; Full documentation. 

The Super Elf includes a ROM monitor for pro- 
gram loading, editing and execution with SINGLE 
STEP for program debugging which is not in- 
cluded in others at the same price. With SINGLE 
STEP you can see the microprocessor chip opera- 
ting with the unique Quest address and data bus 
displays before, during and after executing in- 
structions. Also. CPU mode and instruction cycle 
are decoded and displayed on 8 LED indicators. 

An RCA 1861 video graphics chip allows you to 
connect to your own TV with an inexpensive video 
modulator to do graphics and games. There is a 

speaker system included for writing your own 
music or using many music programs already 
written. The speaker amplifier may also be used 
to drive relays for control purposes. 

A 24 key HEX keyboard includes 16 HEX keys 

plus load, reset, run, wait, input, memory pro- 
tect, monitor select and single step. Large, on 

board displays provide output and optional high 
and low address. There is a 44 pin standard 
connector slot for PC cards and a 50 pin connec- 
tor slot for the Ouest Super Expansion Board. 
Power supply and sockets for all IC's are in- 
cluded in the price plus a detailed 127 pg. instruc- 
tion manual which now includes over 40 pgs. of 

software info. including a series of lessons to 
help get you started and a music program and 
graphics target game. Many schools and univer- 
sities are using the Super Elf as a course of study. 
OEM's use it for training and R&D. 

Remember, other computers only otter Super Elf 

features at additional cost or not at all. Compare 
before you buy. Super Elf Kit $106.95, High 
address option $8.95, Low address option 
$9.95. Custom Cabinet with drilled and labelled 
plexiglass front panel $24.95. All metal Expan- 
sion Cabinet, painted and silk screened. with 
room for 5 S -100 boards and power supply 
$57.00. NtCpd Battery Memory Saver Kit $8.95. 
All kits and options also completely assembled 
and tested. 

Ouestdata, a software publication for 1802 com- 
puter users is available by subscription for 
$12.00 per 12 issues. Single issues $1.50. Is- 

sues 1 -12 bound $16.50. 

Tiny Basic Cassette $10.00, on ROM $38.00, 
original Elf kit board $14.95. 1802 software; 
Moews Video Graphics $3.50. Games and Music 
$3.00, Chip 8 Interpreter $5.50. 

Super Expansion Board with Cassette Interface $89.95 
This is truly an astounding value! This board has 
been designed to allow you to decide how you 
want it optioned. The Super Expansion Board 
comes with 4K of low power RAM fully address- 
able anywhere in 64K with built -in memory pro- 
tect and a cassette interface. Provisions have 
been made for all other options on the same 
board and it lits neatly into the hardwood cabinet 
alongside the Super E8. The board includes slots 
for up to 6K of EPROM (2708, 2758, 2716 or TI 

2716) and is fully socketed. EPROM can be used 
for the monitor and Tiny Basic or other purposes. 

A IK Super ROM Monitor $19.95 is available as 
an on board option in 2708 EPROM which has 
been preprogrammed with a program loader/ 
editor and error checking multi file cassette 
read /write software, (relocatable cassette file) 
another exclusive from Ouest. It includes register 
save and readout, block move capability and 
video graphics driver with blinking cursor. Break 

Quest Super Basic V5.0 
A new enhanced version of Super Basle now 
available. Ouest was the first company 
worldwide to ship a full size Basic for 1802 
Systems. A complete function Super Basle by 
Ron Conker including floating point capability 
with scientific notation (number range 
±.17ETM), 32 bit integer ±2 billion; multi dim 
arrays, string arrays; string manipulation; cas- 
sette I/0; save and load, basic, data and ma- 

points can be used with the register save feature 
to isolate program bugs quickly, then follow with 
single step. If you have the Super Expansion 
Board and Super Monitor the monitor is up and 
running at the push of a button. 

Other on board options include Parallel Input 
and Output Ports with full handshake. They 
allow easy connection of an ASCII keyboard to the 
input port. RS 232 and 20 ma Current Loop for 
teletype or other device are on board and if you 
need more memory there are two S -100 slots for 
static RAM or video boards. Also a 1K Super 
Monitor version 2 with video driver for full capa- 
bility display with Tiny Basic and a video interface 
board. Parallel I/O Ports $9.85, RS 232 54.50, 
TTY 20 ma I/F $1.95, S -100 $4.50. A 50 pin 
connector sel with ribbon cable is available at 
$15.25 for easy connection between the Super 
Elf and the Super Expansion Board. 

Power Supply Kit for the complete system (see 
Multi -volt Power Supply ). 

chine language programs; and over 75 state- 
ments, functions and operations. 

New improved faster version including re- 
number and essentially unlimited variables. 
Also, an exclusive user expandable command 
library. 
Sedal and Parallel I/O included. 

Super Basic on Cassette $55.00. 

Gremlin Color Video Kit $69.95 
32 x 16 alpha/numerics and graphics; up to 8 

colors with 6847 chip; 1K RAM at E000. Plugs 
into Super Elf 44 pin bus. No high res. graphics. 
On board RF Modulator Kit $4.95 

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 LEDs optional $18.00. 

1802 16K Dynamic RAM Kit $149.00 
Expandable to 32K. Hidden refresh wiclocks up to 4 

MHz wino wait states. Addl. 16K RAM $63.00 

Super Ell 44 pin expansion board: 3 female and 1 

male bus Board plus 3 connectors $22.95 
Tiny Basic Extended on Cassette $15.00 
(added commands Include Stringy, Array, Cas- 
sette I/O etc.) 
S -100 4 -Slot Expansion S 9.95 
Super Monitor VI.I Source Listing $15.00 

TERMS: $5.00 min. order U.S. Funds. Calif residents add 6% tax. 
$10.00 min. BankAmericard and Master Charge accepted. $1.00 insurance optional. 
Postage: Add 5 %. C.O.D. $10.00 min. order. 

Circle 291 on Inquiry card. 

Super Color S -100 Video Kit $129.95 
Expandable to 256 x 192 high resolution color 
graphics. 6847 with all display modes computer 
controlled. Memory mapped. 1K RAM expanda- 
ble to 6K. S -100 bus 1802, 8080, 8085, ZBO etc 
Editor Assembler $25.00 
(Requires minimum of 4K for E/A plus user 
source) 

1802 Tiny Basic Source listing $19.00 

Super Monitor V2.0/2.1 Source usting $20.00 

FREE: Send for your copy of our NEW 1980 
OUST CATALOG. Include 485 stamp. 
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SYSTEMS IMPLEMENTATION LA:IGUACES for 
6502, 6800, 6801. Macro cross - 
assemblers XASM6500 and XASH6800 run 
on 8080 or Z80 CP /t1 systems, and 
generate object code in CP /H format 
for 6502 6800, etc. The assemblers 
accept algebraic source code as well 
as CPU mfr's standard mnemonics. 
Macros for PROCEDURE, DO, REPEAT, 
EXIT, IF -THEN -ELSE, IF- REPEAT, and 
IF -EXIT support block -structured 
code. Also: support for modular 
construction of programs, recursiv, 
macros, nested repeated assembly, 
nested conditional assembly, names 
up to 255 significant chars. long, 
assembly -time relocation, cross - reference includes xref of detected errors, complete set of arith. operators and signed and unsigned arith. relations in expressions, 
parity option with quoted chars., auto. mode conversion for Page 0 addressing, ERROR instruction for 
reporting application- dependent 
errors, 74 descriptive error 
messages, unused symbols flagged, 
symbol values shown in hex, decimal, 
and as ASCII chars., option of 
direct conversational input. $150 
complete, $25 manual (appl. to later 
purchase). License needed before 
shipment. Succinct Systems 1346 
River St., Santa Cruz, CA 95060. 
(408)426 -4197. 

Circle 292 on inquiry card. 

EX NEW! 
Interface Converts 
Your Typewriter 

into Printer 

Finest print quality Low cost 
Easy Installation quick delivery 
F6 IBM SEIECTRICr typewriter with no modification. 
For TRSRO ", Apple'. or any parallel or RS232 port. 
Write or phone for more Information, today) 

- U.S. and worldwide sales - 
IPEX INTERNATIONAL INC. 

16140 valerlo st. 
Van Nuys, CA 91406 USA 

TEL: 213/781 -0020 TLX /TWX:910- 495.1767 

Circle 295 on inquiry card. 

/05ßG'ß 
OFFICIAL 50FTQIARE 

BUNEE5 GUIDE 
A guide to software for all major 
hardware systems. Listings of 
hardware operating systems and 
the following software: Big 5, 
other business applications, games 
and miscellaneous programs. In 
excess of 1000 programs. 

Send $6.95 to Official Software 
Buyers Guide, P.O. Box 18278, 
Reno, Nevada 89511. 

Name 

Type of system used 

Address 

City, State, Zip 
Mailing Date: January 15, 1981 

Circle 298 on inquiry card. 

PASCAL SOFTWARE 

Business Application Programs: 

Accounts Receivable $795 
Accounts Payable $795 
General Ledger $795 
Payroll /Job Costing $795 
Property Management $995 

Engineering Application Programs 
Customized Installation on Request 
Supplied on single- density, soft - 
sectored, 8" floppy disks; require 
48K RAM. 

HELU CORPORATION 
P.O. Box 596 

AIEA, HI 96701 
(808) 456 -1189 

Circle 293 on inquiry card. 

CONTROL COMPUTER 
DEVELOPMENT SYSTEM 
6800 MPU, serial I;O, 48K RAM, dual 8 

WIZRD multitasking DOS, editor, 
assembler. 12K BASIC, all for $3995. 

OPTIONS 
C. PL /W, PASCAL, FORTRAN, FROM pro- 
grammer, analog 1 /O, parallel I /O, 488 
GPIB interface. CMOS RAM /battery, power 
fail detect /power on reset 

ElWI",i]il 
Wintek Corp 
1801 South street 
Lafayette. IN 47904 
J17- 742.8428 

Circle 296 on inquiry card. 

SURPLUS ELECTRONICS 

ASCI I ASCII 

TRS -80' COMPATIBLE, IBM 
SELECTRICw -BASED 110 TERMINAL 

with ASCII conversion Installed: $645.00 

Many Other Items Available: Tape Drives; 
Cable; Cassette Drives; Wire; Power Supplies 
(5 volt 35 amp, others); Displays; Cabinets; 
Transformers; Heat Sinks; Printers; Com- 
ponents. 

Send for Free Catalog 
WORLDWIDE ELECTRONICS, INC. 

130 Northeastern Blvd. 
Nashua, N.H. 03062 

Phone orders accepted using VISA or MC 
Toll Free 1.800.258 -1036 

in NH 603-889-7661 
TRS -B0 is a trademark of the Radio Shack 

Division of Tandy Corporation. 

Circle 299 on inquiry card. 

Having trouble 
learning to use 
your computer? 

Reference manuals dont teach. Most BASIC 
texts don't cover specific personal computers 

TIS solves these problems 
with step -by -step books 
tailored for your machine. 

For PET /CBM 

Understanding Your PET /CBM $16.95 
Vol 1 Basic Programming 
PET Graphics s 6.95 

For OSI CIP /C4P 

Understanding Your C1P /C4P S 9.95 
A Workbook of BASIC Exercises 

Money Back Guarantee. VISA /MC accepted. 

All prices include UPS or 1st Class postage. 

TIS, Dept B 
Box 921 
Los Alamos, NM 87544 

Circle 294 on inquiry card. 

CP /M4 -IBM 
CP /MHDEC 

Compatibility with 

REFORMATTER'" 
Exchange data files with most IBM and 

DEC equipment through REFORMATTER disk 
utilities. With REFORMATTER, you can read 
and write IBM 3740 and DEC RT -I I formatted 
diskettes on your CP /M system. Programs fea- 

ture hi- directional data transfer and full direc- 
tory manipulation. ASCII /EBCDIC conversion 
pruvided,with CP /M »IBM. 

Each program $195.00 from stock. Specify 
CP /M »IIIM or CP /11 DEC when ordering. 

Program Data Sheets and Application 
Guide available from MicroTech Exports, Inc.. 
167 Hamilton Ave., Suite 2, Palo Alto, CA 

94301 Tel: 415 /324 -9114 TWX: 9H1- 

3'0 -Ó457 MUH -ALTOS Dealer & OEM 

discounts available. 

CP 1tx it a registered trademark i Uigilal Research 

Circle 297 on inquiry card. 

USR -330D Modem 
Auto -Dial /Auto Answer S399 
Connect your TRS -80, Apple, or any other 
computer to the phone lines. 

0 -300 Baud -Bell 103/113 compatible 
Serial -RS232 
Half /Full Duplex 
1 year warranty 

FCC Certified 
Direct connection to 
phone lines via RJ11C 
standard extension 
phone lack 
USR -330A Modem 
Same as 330D 
but Manual -Originate /Auto-Answer. 

Radio Shack Model II Users - 
We have software to connect you directly 
to the phone lines. 

$339 

U.S. ROBOTICS INC. 

203 N. WABASH 
SUITE 1718 
CHICAGO, ILL 60601 
I 3121 :346-5650 

Circle 300 on inquiry card. 



THE STAR MODEM 
From Livermore Data Systems 

41111110-- 
RS232 MODEM SALE $135 

IEEE 488 MODEM SALE $245 

RS232 CCITT $170 

IEEE 488 CCITT $280 

STAR Modem is the price performance leader with a full 

2 YEAR FACTORY WARRANTY. 

WE CARRY THE BLACK APPLE. 

BELLE HOWELL 
MADE EXCLUSIVELY FOR BELL & HOWELL BY 

¡apple computer Inc. 

EBS Business System for PET /CBM $795 
Extremely comprehensive package for small business 
Fully integrated inventory and accounts receivable system 
including invoices. packing slips, mail labels, statements. 
bank deposit slips, and 17 reports. Allows any of 10 

standard letters to be merged with customer record info on 

either a selective or complete file basis. Demo disk and 

system description available for 53.00. 

OU Data Base System for CBM 8032 $335 
Flexible file handling and report writing package for such 

applications as Inventory Control, Management Informa- 

tion: Mailing List: Scheduling: Medical Record Keeping. 

Accounting. 

KMMM Pascal for PET S75 
Subset of standard Pascal with true machine language 

translator for faster execution. 16K with tape or disk. 

EARL for PET (disk file based) S65 
Editor. Assembler. Relocater. Linker to generate relocat- 

able object code 

fuIIFORTH+ for PET /CBM $65 
A lull- featured FORTH with extensions conforming to Forth 

Interest Group standards. Includes assembler. string process- 
ing capabilities. disk virtual memory multiple dimensioned 
arrays. floating point and integer processing. 

M I PLOT Intelligent Plotter 
by Watanabe Instruments (Digiplot) 

SPECIAL 

$1045 
Incorporates all intelligent functions required for pro- 

ducing graphs and drawings including 8 vector and 4 

character commands. 
Distance accuracy within 1 %, repetition accuracy 
within .01 inches, programmable step size .004 inches. 
internal interpolation in .002 steps. 
Solid and broken line types can be specified. 
Character generator for letters, numerals and symbols. 

Characters can be enlarged and rotated in four orienta- 
tions. 
Coordinate axes can be drawn by simply specifying the 

graduation interval and number of repetitions. 

Self test mode automatically draws complete test pattern. 

Printer mode outputs character data in 16 sizes with 4 

orientations. 
Connection to any microcomputer using parallel 7 -bit 

ASCII code. 

Can use simple cable to parallel port, or special inter- 

face to IEEE or other. 

Modular control circuit and mechanical construction. 
Uses any hard fiber- tip pen. 

Uses 11 x 17 paper. 

Includes power supply, I/O connector. 2 pens, 50 sheets of 

paper, and complete manual. 

6502 7.45 10/6.95 50/6.55 100/6.15 
6502A 8.40 10/7.95 50/7.35 100/6.90 
6520 PIA 5.15 10/4.90 50/4.45 100/4.15 
6522 VIA 6.45 10/6.10 50/5.75 100/5.45 
6532 7.90 10/7.40 50/7.00 100/6.60 
2114 -L450 3.95 20/3.75 100/3.45 
2114 -L300 4.45 20/4.25 100/3.95 
2716 EPROM 13.45 5/12.75 10/11.85 

2732 EPROM (TMS2532) 29.50 
4116-200 na RAM (NEC) 8 for 35.00 

S-100 Wire Wrap $2.65 Solder Tail $2.15 

CASSETTES - AGFA PE -611 PREMIUM 
High output, low noise, 5 screw housing, labels. 

C -10 10/5.65 50/25.00 100/48.00 
C -30 10/7.30 50/34.00 100/66.00 
All other lengths available. Write for price list. 

J ATARI 800 $777 ,I All Atad Modules 20% OFF 

SPECIAL -purchase ATARI 800, receive 
extra 8K memory FREE. 
EDUCATIONAL PLAN - buy 2 ATARI 
Computers, receive 1 ATARI 400 FREE! 

DISKS 
(write for quantity prices) 

SCOTCH (3M) 8" 10/3.10 50/2.85 
SCOTCH (3M) 5" 10/2.95 50/2.80 
Maxell 5" 10/3.35 50/3.25 
Maxell 8" Double Dens. 10/4.10 50/3.95 
Verbatim 5" 10/240 50/2.35 

(add .75 for plastic storage box) 
9ASF 5" 10/2.60 20/2.50 
BASF 8" 10/2.40 20/2.35 
Diskette Storage Pages 1 

Disk Library Cases 8" - 2.85 

100/2.75 
100/2.70 
100/3.10 
100/3.80 
100/2.30 

100/2.40 
100/2.30 

0 for 3.95 
5" - 2.15 

commodore 
,. ì ' CBM -PET SPECIALS fir ®t 

A, Up to $235 free 
sf merchandise with purchase of 

NQ one of following CBM -PET items' 
FREE 

8032 32K - 80 Column CRT $1795 235 

8016 16K - 80 Column CRT $1495 205 

8050 Dual Disk Drive- 1,020,000 Bytes $1795 235 

CBM Modem - IEEE Interface $395 50 

CBM Voice Synthesizer 50 $395 5 

BN Full size graphics keyboard $795 100 

16K Full Size Graphics or 

Business Keyboard $995 150 

32K Full Size Graphics or 

Business Keyboard $1295 205 

2040 Dual Disk Drive - 343,000 bytes $1295 205 

2022 Tractor Feed Printer $795 100 

C2N External Cassette Deck $95 12 

Used PETs (8. 16, and 32K) CALL 

WRITE FOR SYSTEM PRICES 

* *EDUCATIONAL DISCOUNTS ** 
Buy 2 PET Computers. get 1 FREE 

CBM Full Size Graphics Keyboard 

WordPro III - 32K CBM, disk, printer 

WordPro IV - 8032, disk, printer 

$ 74 
$170 
$255 

VISICALC for PET (Personal Software) 

BPI General Ledger, A/P, A/R for PET 

$170 
$270 

Programmers Toolkit - PET ROM Utilities 
PET Spacemaker Switch 
Dust Cover for PET 

IEEE -Parallel Printer Interface for PET 

IEEE -RS232 Printer Interface for PET 

$36.90 
$24.90 
$6.90 

$65.00 
$149.00 

EPSON MX -80 Printer $575 

C. Itoh Daisy Wheel Printer $1575 
Centronics 737 Proportional Spacing Printer $795 
NEC Spinwriter - parallel $2450 
XYMEC HI -0 1000 Intelligent Daisy Wheel $1975 
Leedex Video 100 12" Monitor $129 
ZENITH DATA SYSTEMS 

Zenith Z19 Terminal (factory asm.) $735 
Zenith Z89 with 48K $2150 

SYM -1 

SYM BAS-1 BASIC or RAE -1/2 Assembler 
KTM -2/80 Synertek Video Board 

KIM -1 (add $34 for power supply) 

Seawell Motherboard - 4K RAM 

Seawell 16K Static RAM - KIM, SYM. AIM 

S209 

S 85 

$349 
$159 
S195 
$320 

KL -4M Four Voice Music Board and Visible Music 
Monitor (4 Voice) for PET $59.90 

FLEXFILE Database-Report Writer by Michael Riley 

Flexible file handler for PET /CBM 

MICRO- REVERSI for PET by Michael Riley $9.95 
Machine language version -you can't win at Level 5. 

PAPER -MATE 60 Command PET Wad Processor $29.95 
Full- featured version by Michael Riley 

A P Products 15% OFF 

A P Hobby -Blox 15% OFF 

ALL BOOK and SOFTWARE PRICES DISCOUNTED 

The 8086 Book (Osborne) 

Z8000 Assembly Language Programming 
(Osborne) 

PET Personal Computer Guide (Osborne) 

PET and the IEEE -488 Bus (Osborne) 

6502 Assembly Language (Osborne) 

Programming the 6502 (Zaks) 

6502 Applications Book (Zaks) 

6502 Software Cookbook (Scelbi) 

$1275 

$10.60 

$12.75 

$12.75 

S 9.90 

$10.45 

$10.45 

S 945 

115E Stump Road 
Montgomeryville, PA 18936 215- 699 -5826 A B Computers 

WRITE FOR CATALOG. 
Add S1 25 per order for shipping We pay balance of UPS surface charges 
on all prepaid orders Prices listed are on cash discount basis Regular 
prices slightly higher 
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FIFTY BUS SYSTEMS 
32K 6800s from $1694.59 
32K 6809s from ..... $1844.69 

Include: Chassis, CPU, 32K Static Ram, I /Os 
Fully Expandable 

2114L 300ns STATIC RAM CHIPS .. $5.90 
FACTORY PRIME From Me same shipment we use in our 

pri 

Afars 
ewer$ taares. 

Add 15.00 Handling on Orders Under 5200.00 

32K STATIC RAM BOARD 
FOR THE SS50 AND SS5OC BUS (SWTP etc.) 

SS50C Extended Addressing (can be disabled). 
4 separate 8K blocks Low power 2114L RAMS 
Socketed for 32K Write Protect 
Gold Bus Connectors 

16K $328.12 
24K $438.14 
32K $548.15 
Phone, write, or sea your dealer for details and prices on our 
broad range of Boards and Systems for the SSSOISSSOC 
BUS Including our UNIQUE 60 24 VIDEO BOARD, and our 
AC Power Control Products for all computers. 

GIn1IXlnc. 
1337 W. 37th Place Chicago, IL 60609 
(312) 927.5510 TWX 910. 221 -4055 
The Company that delivers. 
Quality Electronic products since 1975. 
GIMP and GHOST' are Registered Trademarks d GIMIX INC. 

Circle 302 on inquiry card. 

RIBBON 
CARTRIDGE 

Ribbon cartridges for TDC printer 
mechanisms used in the MPI 88T, 88G, 
Base 2's 800, Axiom's IMP 1, IMP 11, 

DIP's 80 and 84. Prices start at 9.95 
with generous OEM discounts available. 
TDC, 203 East Main Street, Riverton 
Wyoming 82501, (307)856 -1111 
Telex-31804I. 

Circle 306 on inquiry card. 

WE HAVE 

8039 
MICROCOMPUTERS 

NEW PRIME PARTS 
TIMER APPLICATIONS 
CLOCKS 
SYSTEM CONTROLLERS 
KEYBOARD ENCODING 
5 VOLT SUPPLY 6MHz 
ETC. 

SEND CHECK FOR 
IMMEDIATE DELIVERY 

1 -5 519 6-25 $15 

OVER 25 $10 
MARSHALL PHILLIPS 

U.S.I., DEPT. 37 
10324 S. DOLFIELD ROAD 
OWINGS MILLS, MD 21117 

(301) 363 -3000 TELEX: 8 -7675 
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FINALLY, A SOFTWARE ALTERNATIVE FOR 

OHIO SCIENTIFIC 
SRAM IS A SOFTWARE PACKAGE DESIGNED TO TAKE 
THE PAIN OUT OF DEVELOPING SOFTWARE, WRI TI UG 

DOCUMENTATION. PRODUCING LETTERS, GEnERAT 111; 
REPORTS, AND PREPARING MAIL ING LISTS. THE MIS PACKAGE IS A SERIES OF PROGRAMS DESIG- 
NED FOR USE WITH THE 15-03 OPERATING SYSTEM. 
THE PACKAGE INCLUDES: 

COED - CHARACTER ORIENTED EDITOR 
TINY - ASSEMBLES FRgM MULTI-FILE SOURCE TO 

DISK FILE OUTPUT (MORE THAN 31K OBJECT IN 
48K SYSTEM. POSSIBLE) 

FORMAT - TEXT FORMATTER, WITH PAGE COUNT. 
HEADINGS, TITLES, INDEX, OUTPUT ANY DEVICE 

SWELL - SUMS KERNEL WITH DELETE. CREATE, 
COPY, DIRECT. DISISPACKER. AND OTHER UTILI- 
TIES BUILT IN (INCLUDES: ASCII TO BASIC 
TOKENS AND BACK AGAIN. LOWER CASE SHIFT - 
LOCK TO CAPS -LOCK ON VIDEO SYSTEMS, EXIT 
TO BASIC AUTO- RETURN TO SHELL AFTER EDIT. 
FORMAT ASSEMBLE, OR EXECUTE. 

S81SYS IS WRITTEN IN ASSEMBLY AND EMPLOYS 
DYNAMIC FILE ALLOCATION FOR EFFICIENCY. ALL 
SOFTWARE IS NUMBERED AND REGISTERED TO CUSTO- 
MERS, LIMITED WARRANTEE FOR I YEAR FROM 
PURCHASE. CIRCLE READER S SERVICE NUMBER FOR 
INFORMATION. MANUALS AVAILABLE SEPARATELY. 

Roland Projects 
Box 23764 
Rochester, N.Y. 

14692 
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CROSS- ASSEMBLERS 
WRITTEN IN ANSI FORTRAN IV 

PACKAGE NO. MACHINEIS) 

XASM8800 
XASM8806 
XASM8809 
XASM8086 
XASM 1802 
XASM8602 

MC6800,02,08 
MC13805,MC146805 

MC6809 
8080,8085 

CDP1802 
6500 FAMILY 

"Coming soon: 6800, 8086, 9900 
6800 to 6809 Trans. 

Full instruction set, ell addressing modes. Fresformet input. 
relocatablo listing and object module, many useraelectabie 
assembly options. 8 .cheracter labels, arithmetic expressions in 
operands. long error messages, high execution speed. 

Fulbcepabikty assemblers run on almost any system suppor 
ring ANSI standard FORTRAN IV, 1966 or later, et e (rection al 
the cost al separate development system. 

FORTRAN SOURCE MEDIA PRICE 

MAGNETIC TAPE PACKAGE 8100.00 
PUNCHED CARD PACKAGE T 75.00 
MANUAULISTING ALONE ...... , f 30.00 

Packages include manualllisting, shipping in U.S.A. For cards. 
specify punch code. For tape, specify code, BPI, block site. 

I DM Intelligent Devices of Mn 
P.O. Boa 14538 
Minneapolis, MN 55414 
161217221702 
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Take Your OS I to the 
with our 

FAIR 
SOFTWARE 

$ 
Proven Programs that will make money for You 
If you have a C2 -BPDF with Printer. We will 
provide programs on disk, with Starter Kit and 
Tips. Can be used anywhere there are people, 

Also we have User Programs for C2 -BP, and 
CI -P, Available on cassetts, these include 
Exciting Video Games. Printed instructions. 
Programs are available as listings, for use on 
any CM, or modified for other computers 

Send 5.00 for Complete Catalog and Sample 
Runs. Deductable on your first order. 

ALL PROGRAMS ARE ORIGINAL! NO COPIES. 

erceptIOns 
Unlimited 

Box 3- 186EC8 Anchorage, Ak. 99501 

Circle 310 on Inquiry card. 

)IL ATARI' 
COMPLETE LINE OF ATARI 

COMPUTER PRODUCTS 20 °/e OFF 

Atari 800 with 16K $810 
Atari 810 Disk Drive $525 
Atari 815 Dual Disk Drive $1200 
All Atari Software, including Star Raiders, Space 

Invaders, and Education Tapes, 20 % off. 

WE ARE ATARI EXPERTS IN 

BOTH HARDWARE AND SOFTWARE 

EXCLUSIVE BIT BUCKET SOFTWARE 
FOR ATARI: 

Utilities Disk with Disassembler. 
Character Generator. Basic Renllmberer. 
Cruncher Utility (requires 24K) $45 
Brain Games Disk with Mastercode. Hex, 
Memory. Mr Simon 530 
Action Games Disk .$30 

The Bit Bucket 
168 North Beacon Stredl 
P 0 Box 365 
Newton Highlands. MA 02161 
Phone 16171 783 3144 
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QUARTZ CRYSTALS 
3211 524261 93368 70008 7171106 4115111 451128 
52161 56101 .01101.8 20.49011 763556 4227651 113768 
1.030 A 5 7141 91160.6 22.1144.1 772626 1212511 471551 
1 4472 A 56551 01601 2212541 313718 4216211 411nd0-e 
1 54371 59121 024511 2535561 714448 1300011 483076 
20381 60001 04166.6 2650361 716256- 430171e 451664 
20371 A 61441 077551 2617061 701256 410141 45 7006 
2457óA 6150101 012351 270331 393105 4315511 44765 
2200 A 629716 a 017164 2700368 395611 4325651 19 7036 
25657 a 64001 117666 2715061 356566 4333381 497335 
2905°1 6.51Aë1 1 155 II 2140361 701531 4337011 495171 
3M -A 6.725708 121164 71.62711 35116e 4340741 502505 
30671 6751601 121104 2175.ëó 392625 4343751 510556 
32901 6[0071 14776.1 2187566 1044- 434441 513121 
32265# l 3I 165661 7933765 45025 4755511 517771 
70301 741351 101161 30164e 41121 4562961 510506 
35191 701161 24104 3039061 101336 43ó65e 58126 
4611 2111,111 43112.1 5712541 101158 00341 56.7506 
41043.1 72561 41306.e 3017651 401165 1301711 606036- 
471351 1030.1 50201 314371.1 409151 4311141 4 607504 
445031 105561 544061 3175a 410031 4311518 66.7506 
1.61031 514168 650145 711031e 111666 4311651 701036 
465031 111161 60036 320031 413766 1392511 750007 
187031 1332111 13e114 3320364 119375 44 00311 901338 
191544 11691 72248 3317511 420031 4403715 552165 
5°001 857651 11101 3155581 425136 443/651 00566656 
516161 820561 110°1 3475x1 421268 44 77761 01 65651 
5.1207 e 192018 54320e 3417761 42 1206 4512561 0306681 

51150 a 109161 945901 3552561 121530 430061 6165166 
5 1156 1 9472081 975014 36020e 425145 45 70061 0190111 
ALL A - S229 ALL 1 -9199 ION M°9t 20Uí7 Y 

ADD $1.00 SHIPPING 
CAL. RES. ADD 6% SALES TAX 

FREE OSCILLATOR SCHEMATICS 
WITH ANY ORDER 

QUALITY COMPUTER PARTS 
P.O. BOX 743 / CHATSWORTH. CA 91311 

Circle 308 on inquiry card 

COMPUTER 
EQUIPMENT 

& SOFTWARE 
BARGAINS 

EVERY MONTH 
BUY, SELL OR TRADE ALL TYPES OF 
COMPUTER EQUIPMENT AND SOFT- 
WARE (pre -owned and new) among 
20,000 readers nationwide in BIG 
(11x14 ") pages. Classified ads are 
only 104 per word and are indexed for 
easy and last location. Subscription: 
$10 a year /12 issues. Money back 
guarantee. 

CDemPUTeR SI- iDPPI?R 
P.O. Box F -14 

Titusville, FL 32780 
(305) 269-3211 

MasterCharge or VISA orders only, 
Call TOLL FREE 800 -327 -9920 

Circle 311 on inquiry card. 



AVAILA = ENO 

The Supermarket for TRS -80 
Add -on Components (and ocher computers, fool 

In stock now. Immediate delivery. 

atalog 
Write for You 

Today. 
1401 Bocharé SI 

Santa Ana, 
CA. 
92705 

The Vista V -80 800 8000 
Family Disk Drive System 

Fully compatible with 
TRS -80. Heath Zenith 
120 Day Warranty 
40 Track Patch at 
NO CHARGE 

V -80 Single drive system (102K) $ 395.00 
V -80 Two drive system (204K) 5 770.00 
V -800 Single drive. B52 Drive (204K) 5 595.00 
V -800 -2 Double drive, B52 Drives (408K) $1175.00 
V -8000 Single drive. B92 Drive (408K) 5 775.00 
V- 8000 -2 Double drive B92 Drives (816K) . 51450.00 

The VISTA Model Il 

Provides one. two or 
three drives 
Adds up to 1.5 million 
bytes of on -line storage 
120 day warranty 
Does everthing Radio 
Shack's expansion 
system will do...for less! 

5 900.00 
$1000.00 

$1550.00 
$2100.00 
s 525.00 

Single drive (non -expandable) 
Single drive 
Expansion System 
Two drive Expansion System 
Three drive Expansion System 
Additional drives alone 

The Vista 
MUSIC 
MACHINE 9 

Vista's Add on Drives for Apple 

Speed . Capacity . Price 

More for Less 

30 to 60% cheaper per byte 
From 20 to 4009e more capacity 
Twice as fast 
Compatible with Pascal 
Warranty 120 days 

40 -Track 
80 -Track 
160 -Track 
Controller 

5365.00 
$595.00 
$825.00 
$150.00 

WITH 9 VOICES! 

NEW! Uses latest State of the Art LSI Technology. 
Requires only one slot for 9 voices! 
Uses three Ay3- 8910's to produce nine voices 
(Other competitive models have only 3 voices). 
Simulates three ALF Boards. 
Plays music generated by the ALF Board. 
APPLE II compatible. 
ALF" software required. 

$129.95 

Printers 
Vista V300 $1895.00 
Daisy wheel 
Letter quality 

Base 2 Printer 
Variable line spacing control 
0 to 64 dots in half dot increments 
100 cps - six densities 
Standard 96 character ASCII 
Up to 10 character fonts 

Vista Printer $745.00 
5 , 7 dot matrix 
80 column (125 cps) 

$575.00 (includes: 2 -K Buffer, 
graphics high speed tractor feed) 

Add On Drives 
MPI B51 40 Track, Double 

Density -204K 
MPI 052 Dual Head, Double 

Density -408K 
Siemens FDD 100 -5 40 Track Double 

Density 204K 
Siemens FDD 100 -8 8" Single 

Sided Drive 
Shugart 801R Single Sided Drive 

$275.00 

5375.00 

5275.00 

$448.00 
$448.00 

Other Products 
1. VISTA Verbatim diskettes (hard or soft sector) Certified 

40 track 5 38.95 
2. 16K RAM upgrade kits, guaranteed for 120 days. 

PRIME PRODUCT 5 59.95 
3. NEW DOS + 5110.00 
4. LNW expansion bare board 566.95 
5. H.C. Pennington book, TRS -80 Disk and Other S 18.95 

Mysteries 
6. DDT Disco -Tech disk drive timer S 19.95 

The VISTA V -200 for Exidy 
Completely packaged system, tested and ready to plug in, includes: 
power supply, two 40 track drives, case, controller, all cabling and 
total CP /M'" documentation. 
Storage capacity from 400K to 1.2 meg. 
System software -VISTA CP /M Disk Operating System and BASIC -E 
Compiler recorded on 5 -1/4" diskettes. 

Price: Starting as low as $1199.00 

CALL TOLL -FREE 800 -854 -8017 
(For Orders Only) 

All request for catalogs must be by mail 
'TRS -80 is a registered trademark of Radio Shack 

'FPM rs a registered trademark of Digital Research 

The Vista Computer Company 1401 Borchard Street Santa Ana, California 92705 714/953 -0523 

Circle 312 on inquiry card. BYTE January 1981 363 



Nord! From 

SOFTWARE CONSULTANTS! 

OS-650 V3.2 DISASSEMBLY MANIAI. 

wMh 

CROSS REFERENCE LISTINGS 

50 Pages of FULLY COMMENTED 
DISASSEMBLY lining. Sid A.setnhier forma. 

10 Page. nl CROSS REFERENCE LISTINGS 
locate any variable or label Complete. cronpuler 
gener.IM concordance 

REF COMMAND - CROSS REFERENCE LITILITI 

HIGH SPEED. memory rnMmi nrUnv 
available on 0S65D and (IS651 I 

LISTS & SORTS ae occurrence. nl any BASIC 
variable. line I. or numeric rnn.r.nl 

Dealer inquiries Invited To order send check tor $24 9S I,., 

DISASSEMBLY and 32995 Inv REF COMMAND I, 

SOFTWARE CONSULTANTS. 7053 ROSE TRAII 
MEMPHIS. TN 38131 LISA. 
Pnetpald Allow Z3 wk. Tn residents add 6% sales Ia. 
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r 

DB' 
COMPUTER REPAIR 

FAST PROFESSIONAL SERVICE 
ON ALL OHIO SCIENTIFIC 

COMPUTERS AND PERIPHERALS. 

PACE AGE TECHNOLOGY IS 
A FULLY EQUIPPED OSI FACILITY. 

MOST REPAIRS IN 48 HRS. OR LESS. 

SHOP LABOR S25.00,HR. SERVICE CALLS 535.00MR. 

HAVE PLANE AND CAN FLY TO YOU 

Call Michael Pace 

(404) 266 -8582 
PACE AGE TECHNOLOGY 

3271 ROSWELL ROAD 
ATLANTA, GA. 30305 

6809 
PASCA L 

6809 Compiler package generates romable. re- 
entrant. position -independent object code. Exten- 
sion include. hex and string data types, assembly 
language interfacing, standard string functions, 
and program chaining. Version 1 does not include 
records and pointers; these features will be avail- 
able in the full language Version 2 upgrade later 
this year Minimum of 32 K byte system required 
with either the MOOS or FLEX operating system. 
Write or call for data sheet and ordering informa- 
tion. 

Compiler package includes compiler. relocating 
assembler, linking loader, runtime package, in- 
teractive symbolic debugger. and manual. 

Pricing: Compiler package 
for source of runtime add 
user manual separately 

FLEX is a trademark of TSC 
MOOS is a trademark of Motorola 

OmegaSoft 
P.O. BOX 70265 

Sunnyvale, CA 94086 
(408) 733 -6979 

S215 00 
S 5000 
S 2300 
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* * * * * * * * * * * * * * * 

COMPUTER 
SURPLUS 

* * * * * * * * * * * * * * 
POWER SUPPLIES: 1100220 vac. multi 
volt and multi amp ($20 -$45). 
VIDEO TERMINALS with KEYBOARDS 
($50- $150). 
MUFFIN FANS $5. 
FILTER CAPACITORS (large canistors) 
$1 ea. 

ALSO LARGE COMPUTER CABINETS 
$30 -$100. 
40 wire ribbon cable 504 per loot 
20 wire ribbon cable 254 per loot 

RELAYS, CONNECTORS, FUSE 
HOLDERS, BREAKERS, HEAT SINKS, 
SWITCHES,..etc. also for sale. 

CALL KIRT WYCKOFF at 
(216) 473 -0866 

DATA HARDWARE 
701 #4 BETA DR. 

CLEVELAND OHIO 44143 
* * * * * * * * * * * * * * * 

DEALERS WELCOME 

Circle 314 on inquiry card. 

ATTENTION: Apple Users! 
WANT BETTER COLOR...MORE STABILITY? 

Ever question the quality of your computer 
dispplal. If so, you've probably been told 
"That s the best you can expect from an 
RF modulator...buy a color monitor ". 

WE CHALLENGE THAT STATEMENT! 

DON'T BE SATISFIED WITH EXISTING 
QUALITY. See for yourself what our "new 
concepts" modulator can do for your pic- 
ture...MICRO- VERTER Model MVX -500, 
535 P.P. Phone orders welcomed. 

110 LINE DIAL: 402-987-3777 

i.e BROADWAY A Y Research DAKOTA CITY. NE. 

68731 

MISSPELLED WORDS? 
no ,,rily,_,r. li 
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!dry NurdSaarchw .,, 
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language ol .Ir, ial subset AY.iilnblc user si 
bnt.lisk slora get :qcicny u Ile only cnmiElrl., 
tino 

lYordScarch is EASY b, ux 1)0.11111S 4..11, 

Iw rr+e1 a1 any as eilht a 1wnnanrnl 
rcnqvrtary ..:ndiGuu out..rc,:iduig .dnunl all 

I. Ids, , h ...JAN. 51'i1 syl y, 

KEY b 
INCORPORATED 

V/SA 

I' U Bu. . 

Abano Fl,n:t., 
1.4151 2:1%. 15211 

CI' .\t ,.. .,nrend Iradvnt.uk nl Ulgital 
Resr r h 
All pn,. al,. It Ili Miami and r I,, 

,hunpe sesih,nlr PII, inane 
CIr.lI.t111 II1 lobo bee Issls In. 
All tights I,., n.,l s.II,I,uo 
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o 
sf JE GILD sais 

Address up to 60K 
contiguous user RAM 

SOS Personality Replacement 
Module moves SOLOS and VDM 
to F000 
Replacement Module board 
comes complete with new SOLOS 
ROMs, assembled and tested. 
Your old Personality module still 
works at C000. Plugging in SOS 
Module moves SOLOS to F000. 

Price: $129. 
Check. VISA or MC 

Add $3. for shipping. 
NY residents add 8 °' tax. 

METRON COMPUTERWARE INC. 
552 West 114 Street 

New York. N.Y. 10025 
(212) 666-2400 

Dept. B 
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ADD lowercase 
with our PLUG -IN 
piggyback board 
CEIITRDIlIC5 
NOW! Add lowercase and optional second 
character sets to ALL MODELS' including 
the popular 101A & 779; 96 character 
ASCII; optional character sets (add 
$15.00) include APL, TRS- 80/H -19 Graph- 
ics, Scientific and Customer Defined. 

'Except 730 737 and 6000 Series 

5 x 7 dot ma rix - $ 95.00 (AST) 
9 x 7 dot ma rix - $135.00 (ABT) 

Postage P id on Prepaid Order 
All produc s waranteed 90 days 

MasterCam VISA. Check. MO. PO 

omIlh 
D S EDigital 

Systems 
Engineering 

12503 King's Lake Drive 
Reston, Virgin'a 22091 

(703) 620 -2994 
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GET THE COMPETITIVE EDGE IN REAL ESTATE APPRAISALS 

"Fanny Mae" 

THE WORD PROCESSOR FOR 
FEDERAL MORTGAGE ADMINISTRATION 

RESIDENTIAL APPRAISAL FORM 

...woppEe,.u..,.w Inv mrERriC ENEaiun,v 

Gr.,ra sorrwaar Av.:unsr 

cm. Reese 6as a..a..n.o eap+ 
bManage w I 

rnuna Pa.. age . a..n Ma y 

. 

General Systems Consulting 

i 
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EXCITING MAIL ORDER DISCOUNTS I 

/Fipple ° 

16k computer 
Disk I! with Controller $519 . 

Nearly Everything for Apple 

APPLE II 
ACCESSORIES 

without $425 

Apple Joystick 47 

ABT Numeric Input Keyboard 114 
ALF Music Synthesise 246 
Brightpen Lightpan from Softape 32 
Clear Cover for Apple Compute 25 

CCS Programmable Timer Modal 159 

Dan Paymer Lower Case Kit 59 

Heyes Micromdem 335 

Extender Board 27 

Graphics Input Tablet 649 
Intral X 10 Armen Control System 239 
lntrol X.10 Controller Only 184 

MbR Sop. R-Term BO Column Board 325 

Microsoft 2.80 Soft Card 299 
Novation Cat Modem 159 

Romwrite 149 

Speechlink 2000164 Word Vocabulary 215 
SuparTelkar Speech Synthesiser 239 

Sup.R.Mod RF TV Modulator 25 

SVA 6" Diu Controller Card 329 
Verse Writer Digitizer Drawing System... 209 

WE SHIP FAST 

SOFTWARE 
Adventure by Microsoft.. 27 

Apple Bowl l4 
Applabug AssemblerlDbaasemblar 69 
Applabug Debugger 27 

Apple Graph b Plat System.. 59 
Applepost Meiling List System 44 
Applesoh Utility Programs by Hayden 27 
Applewriter Word Processor 61 
Bill Budges Space Gama Album 39 
Bill Budges Trilogy of Games 29 
The Cashier Retail Msnagment System 189 
CCA Data Management 

by Personal Software 84 
The Contributed Volumes 1.5 

wimanual 29 
Desktop Plan by Personal Software 79 

Dow Jones Portfolio Evaluator 44 
Forth II by Programme Sohware 45 
Fortran for use with Language System 159 
Pascal Language System 395 

Sargon II Chase Game cassette 27 

Sargon II Chus Game-disk 35 
Shell Games 27 

Space Inveder.Cnsene 19 

Space Inveder.disk 25 
Sob. Logic F51 Flight Simulator 

Caaaene 23 

5899 
APPLE II 32K $999 
APPLE II 48K $1099 

DOS 3.3 with upgrade kit S48 

Sub Logic FS 1 Flight Simulator -disk 29 

Sybex Apple 80 6080 Simulator 17 

Vi,'IC0IC by Personal Software 116 

BUSele,S Package 696 

PRINTERS, 
MONITORS, DISCS 

APPLE COMPUTER 
INTERFACE CARDS 

Mynchronooe Serial Interface 07710A... 6145 
Applesoft II Firmware Card 149 
CCS Arithmetic Processor Card 871118 329 
CCS Parallel Interface Card 47720A 165 
Centronics Printer Interface Card 179 
Apple Clock/Calendar Card 

by Mountain Hardware 229 
Communications Card b DB26 Gale 179 
Integer Basic Firmware Card 149 
Parallel Primer Interface Card 139 
Protatyping Hobby Card 22 
Romplus Card with keyboard filter 169 
Romplus Card without keyboard lilter. 159 

SSM AIO Serial/Parallel I/O 
Assembled b Tested 169 

Serial Interface Card 139 

Symuc Light Pen Card 214 

D.nsy Wheal Printer' 1 795 
Anodes DP8000 850 
Anodes DP11000AP 850 

Centronics without pea 819 

Epson TX10.11 WIOrophlea 799 

MPI 887 650 

NEC Spinwriter 86510 2695 

Paper Tiger with Grphin 959 

Silentype with Interface Card 495 

Leedes Video 100.12' BEM 129 

Sanyo 9" BBW 155 

Color Monitor 11" 349 

Dyson disks 1pkg 10) 50 

Memorex Ipkg 101 40 

Verbatim (pig 101 30 

'tipple computer \ \` 
IN STOCK, CALL FOR PRICES, 

ATARI 800 
PERSONAL COMPUTER SYSTEM 

S747 
High resolution COLOR Graphics Built -in RF TV modulator 
10K Basic In ROM High speed serial I O port 
RAM expandable to 48K 

57 key full Stroke keyboard 

If Atari makes it, we sell it! 

Atari 820 Printer $489 
Atari 810 Disk Drive 569 
Atari 410 Program Recorder 69 
Atari 16K RAM Module 149 
Atari 8K RAM Module 99 
Atari Basic ROM 45 
Basketball 30 
Video Easel 30 
Super Breakout 30 
Music Composer 45 
Computer Chess 30 
Star Raiders 39 
3D Tic -Tac -Toe 30 
Joystick 19 

"BEST PRINTER VALUE IN THE WORLD" 
Check our prices on THE ULTIMATE IN QUALITY 

Epson Fri n!ers 
APPLE & MOST OTHER COMPUTERS 

NEW! MX80, 40, 80, 132 columns 
LIST $645 

TX 80 col. w /Graphics 
LIST $799 

Apple Controller & Card 
& Cable. 

LIST $110 

Most reliable small printers ever sold! 
Uses standard printed paper. 
Dumps Apple screen graphics right on the 
paper - with graphics option. 

VISA' 

TO ORDER: Phone orders invited using Visa, Mastercard, or 
bank wire transfers. Visa S MC credit card service charge 
of 2 %. Mail orders may send charge card number (include 
expiration date), cashiers check. money order, or personal 
check (allow 10 business days for personal checks to clear). 
Please include phone number. Include 3 °, shipping, hand. 

ling, and insurance 165.00 minimum) in USA. Shipments 
within Calif. add 6% sales tax. Foreign orders include 1% 
handling -shipped freight collect. Foreign orders over $1000 
allow 3 weeks extra and include 325 license fee. All 
equipment is in factory canons with the manufacturers 
warranty. Equipment is subject to price change and avail- 
ability. 

MAIL TO: 1251 BROADWAY EL CAJON CA., 92021 (714] 579.0330 

AUTHORIZED 
APPLE 

SALFS b 
SERVICE e, IP 
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master charge 
.r .,rr..... 

DIVISION OF 
CMI 
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8035 SYSTEMS 
A compact modular set of PC Boards for im- 
plementing test instruments. measurement 
and control systems. badge readers. data 
communications. data entry. games or home 
security systems. 

CPU Board. 8035. 2716 
KIT A &T 

1K RAM. 40 I/O Lines . $99 $125 
StO Board. 3 8251A. RS 232 
Dr /Rec. 6 LEDs 99 125 
P10 Board. 2 8255 PIOs. 
Line Drivers 99 125 
2 or 3 Slot Mother Boards 50 
Power Supply. 5V. 12V & 12V 55 65 
Diagnostic EPROM and Listing 40 
Bare Boards. Schematics and 
Parts Lists each $19.95 
Boards are 4" by 7 ". 80 pins. 156 centers edge 
connector Development Tools available on 
CPM 

Make check payable to: 
SKP Electronics 

2211 Caper Tree Dr Tustin CA 92680 
17141832-1732 

California residents add 6 °0 sales tax 
Pease add S300 for shipping and handling 

Circle 321 on inquiry card. 

STATISTICAL 
SOFTWARE 

The Winchendon Group an- 
nounces its powerful statistical 
system which includes a data- 
base system, all BASIC trans- 
formations, simple statistics, 
stepwise regression, correla- 
tion, crosstabs, factor analysis 
and more. 

Now available for the Apple 
II + e, 48k with DOS 3.2.1*. 
$150, for the complete version. 

Write for further information. 

% i e cdaa 94.414 
P.O. Box 10114 

Alexandria, Va. 22310 
Apple II . and DOS 3.2.1 are trademarks of 
the Apple Computer Company 

Circle 324 on inquiry card. 

LOW PRICES' 
Base 2 800 B $ 629. 
Centronics 737 (parallel) S 845. 
Centronics 737 (serial) S 888. 
EPSON MX -80 (parallel) CALL SP 
EPSON MX-80 (serial) CALL SP 
EPSON TX -80 .... CALL SP 
Integral Data 445 s 715. 
Integral Data 440G $ 945. 
Integral Data 460G $1120. 
MPI 88G s 675. 
Okidata Microline 80 $ 649. 
Diablo 630 RO $2339. 
NEC Spinwriter 5515 $2590. 
Starwriter CALL SP 

American 'Express. Maste Card F. VISA accepted. Checks 
regldre time to dear. CA add Tax AA add 3% for shipping. We 

carry most .e brands mkros. teminal,. printers, drives. 
me may. software, disks. accessories, calculators. telephone 

equipment and more. Send for our catalog. 
Call 24 hours or matt order to 

SP ELECTRONICS 
P.O. Box 8265 

Sacramento, CA 95818 
(916) 442-2323 

Circle 327 on inquiry card. 

NEED DISKETTES? 
Call free (800)235 -4137 

BASF S 
MEMOREX 

ODysair 

PACIFIC 
EXCHANGES 
1(1(1 Foothill Blvd 
San Luis Obispo. CA 
93401 On Cal call 
18051 543 -1037 

Circle 322 on inquiry card. 

ELECTRONIC 

ENGINEERS 
Elect. Design Eng. 

Digital Design Eng. 

ANALOG Design Eng. 

Systems Design Eng. 

Elec. Design Eng. 

Instrumentation /Tests 

24-40K 
25.35K 
25 -35K 
28.36K 
25 -40K 
25 -40K 

OUR clients are manufacturers of sophisticated elec- 
tronic microprocessor based equip-instrumentation. 
Salary commensurate with experience. Call or forward 
resumes in strict confidence. 

rA arm CORPORATE 
MANAGEMENT Prr.....ri 
GROUP INC. Kmrohe Sinnt 

,24 BOSTON POST ROAD MILFORD. CT 0641,i 
120318/7-565i 

Circle 325 on inquiry card. 

Defend your cities from massive missile 
attacks - your survival hinges on your 
dexterity and logic!! 

RUNS ON APPLE II AND II+ 
Superb, smooth hi -res color graphics (b 8 w 

too) 
Exciting high -speed action 

Send check, m.o., or use VISA or Master 
Card (send card no. and date card expires) 

MISSILES: $25 on tape, $30 on disk 
OTHELLO: $15 on tape, $20 on disk 

KNOX DATA (213) 781 -4477 
7100 Hayvenhurst Ave., Van Nuys, CA 91406 

DEALER INQUIRIES INVITED 

Circle 328 on inquiry card. 

DISKETTES 
90 DAY WARRANTY 

51/4 

SOFT 
10 
16 

8 SOFT 
HARD 

$^40 in 

11 boxeea. s 

of 10 

$/c0 in 

1 V boxeea. s 

of 10 

LIBRARY 5 $2.50 ea. 

CASE 8 52.50 ea. 

Use VISA, MC. Add $2. for C.O.D. 
Ship. & hdlg. $1. + $.50 /Ib. 

AMIS, Box 15056 
Long Beach, CA 90815 

(213) 597 -6839 

Circle 323 on Inquiry card. 

BELOW DEALERS COST. 

NorthShar 
North Sta, nouron 

32K DD 2295.00 
32K QUAD 2600.00 

immediate Deanery 

APeraeon Snware 

North Star Pitcal North Word General Ledger 
S16000 Sin 00 5835 W 

North Star/ 
Into Manager BASIC 

Na l Manage, 
539500 Wet on / FREE \ 

Accounts Recewable 
WS 00 

Accounts Payable 
SITS 00 

COD -CASH IN ADVANCE VISA/ MASTER CHARGE 
'ADD a PERCENT ON CHARGE ORDERS 

E3 
CUSTOM BUSINESS COMPUTERS 

103 ATLANTIC AVENUE. LYNBROOK. NEW YORK 11563I5161Bar -33i0 

Circle 326 on inquiry card. 

A NEW WIRELESS AC REMOTE CONTROL 

INTERFACE for the Sears and BSR X -10 home 
control system. Use your present TRS -80 Level 
II, Apple II or 5100 computer to provide tom - 
plete home security through control of lights. 
appliances and motors with a few simple BASIC 
commands. 

As featured in: 
"COMPUTERIZE A HOME" BYTE. January 1980 

Busy Box - Assembled 8 tested 
For TRS -80 .. $109.95 
For S100 . -- 119.95 
For Apple 11...114.95 

Realtime control 
software - TRS -80 19.95 
To order call (516) 374 -6793 
or write: The MicroMint Inc. 

917 Midway. 
Woodmere.NY 11598 

DEALER INQUIRIES 
INVITED 

BUSY BOX 



DIGITAL RESEAR 
(214) 27 

32K S -100 EPROM CARD 
NEW! 

$74,;95 
USES 2716's 

Blank PC Board - $34 

ASSEMBLED & TESTED 
ADD $30 

SPECIAL: 2716 EPROM's (450 NS) Are $14.95 EA. With Above Kit. 

KIT FEATURES 
1. Uses +5V only 2716 (2Kx8) EPROM's. 
2 Allows up to 32K of software on line' 
3. IEEE S -100 Compatible. 
4. Addressable as two independent 16K 

blocks. 
5. Cromemco extended or Northstar bank 

select. 
6. On board wait stale circuitry if needed. 

7. Any or all EPROM locations can be 
disabled. 

8. Double sided PC board, solder -masked, 
silk -screened. 

9. Gold plated contact fingers. 
10. Unselected EPROM's automatically 

powered down for low power. 
11. Fully buffered and bypassed. 
12. Easy and quick to assemble. 

16K STATIC RAM KIT -S 100 BUSS 
PRICE CUT! 

FOR IMHZ 
ADD 510 

KIT FEATURES: 
1 Addressable as four separate 4K Blocks. 
2 ON BOARD BANK SELECT circuitry. (Cro- 
memco Standard'). Allows up to 512K on line' BLANK PC BOARD W /DATA -$33 
3 Uses 2114 (45ONS) 4K Static Rams. 

LOW PROFILE SOCKET SET -$12 4. ON BOARD SELECTABLE WAIT STATES. 
5 Double sided PC Board. with solder mask and SUPPORT IC'S & CAPS -$19.95 
silk screened layout. Gold plated contact fingers 
6 All address and data lines fully buffered. ASSEMBLED & TESTED -ADD $35 
7. Kit includes ALL parts and sockets. 
8 PHANTOM is jumpered to PIN 67. 
9 LOW POWER: under 1.5 amps TYPICAL from 
the +8 Volt Buss 

10 Blank PC Board can be populated as any 
muttiple of 4K. 

OUR #1 SELLING 
RAM BOARD! 

At last, an S -100 Board that unleashes the full power of two COMPLETE KIT! unbelievable General InstrumentsAY3 -8910 NMOS computer 
sound IC's. Allows you under total computer control to $ ^ w g 5 
generate an infinite number of special sound effects for BLTI 
games or any other program. Sounds can be called in BASIC. 
ASSEMBLY LANGUAGE, etc. (WITH DATA MANUAL) 
KIT FEATURES: 

TWO GI SOUND COMPUTER IC'S. 
FOUR PARALLEL I/O PORTS ON BOARD. 
USES ON BOARD AUDIO AMPS OR YOUR STEREO. 
ON BOARD PROTO TYPING AREA 
ALL SOCKETS, PARTS AND HARDWARE ARE INCLUDED. 
pC BOARD IS SOLDERMASKED. SILK SCREENED. WITH GOLD CONTACTS. 
EASY. QUICK. AND FUN TO BUILD. WITH FULL INSTRUCT ONS. 
USES PROGRAMMED I/O FOR MAXIMUM SYSTEM FLEXIBILITY. 

Both Basic and Assembly Language Programming examples are included. 

SOFTWARE: 
SCL^ is now available! Our Sound Command Language makes writing Sound Effects programs 
a SNAP! SCL^ also includes routines for Register -Examine- Modify, Memory- Examine -Modify, 
and Play- Memory. SCL^ is available on CP /M' compatible diskette or 2708 or 2718. Diskette - 
S24.YS 2708 - $11.65 2716 - $211.95. Diskette includes the source. EPROM'S are ORO at 
E000H. 

BLANK PC 
BOARD W /DATA 

$31 

COMPUTER PARTS SPECIALS 
74LS175 - .99 8035 Intel Single Chip CPU - 5.95 
74LS240 - 1.79 Signetics 2901 4 Bit Slice - 6.95 
74LS241 - 1.79 AMD 2903 4 Bit Super Slice - 12.50 
74LS244 - 1.79 AMD 29705 Dual Port RAM - 8.95 
74LS373 - 1.99 

Digital Research Computers 
(OF TEXAS) 

P.O. BOX 401565 GARLAND, TEXAS 75040 (214) 271 -3538 

CH COMPUTERS 
1 -3538 

16K DYNAMIC RAM PARTIALS 
\ INTEL 2108 8K X 1 RAMS 

o O 8 FOR $9.95 32 FOR $35 o k 
FACTORY PRIME! 

Huge special purchase of INTEL Dynamic RAM's. These 
are 2108 -4, 300NS, 8K, Ceramic DIP. The 2108 is the 
INTEL 2116 (16K) tested for either upper or lower 8K only. 
These are factory prime. Full Spec. See INTEL 1978 Cat. 
for details or Memory Design Handbook for application 
data. Both IMSAI and EXTENSYS did mfg. S -100 RAM 
boards using these devices. - P.S. These devices will not 
work in the SD EPANDORAM'a. Please specify upper or 
lower 8K. (S1626 or S1627). A super easy RAM to interface 
to a Z80, 16 PIN DIP. 

FOR 
4MHZ P 

POWER 
cuT 2114RAM SALE! $37.50 
4K STATIC RAM'S. MAJOR BRAND, NEW PARTS. 

These are the most sought after 2114's, LOW POWER and 300NS FAST. 
8 FOR $37.50 

16K STATIC RAM SS -50 BUSS 
PRICE CUT! 

$21 o KIT 

FULLY STATIC! 

FOR 2MHZ 
ADD $10 

FOR SWTPC 
6800 BUSS! 

ASSEMBLED AND 
TESTED - $35 

KIT FEATURES' 
1 Addressable on 16K Boundaries 
2 Uses 2114 Static Ram 
3. Fully Bypassed 
4 Double sided PC Board. Solder mask 

and silk screened layout. 
5 All Parts and Sockets included 
6 Low Power Under 1.5 Amps Typical 

BLANK PC BOARD -$30 COMPLETE SOCKET SET -$12 
SUPPORT IC'S AND CAPS -$19.95 

4K DYNAMIC RAM BLOWOUT! 
SAME AS INTEL 2107B! 

4K RAMS AT AN UNBELIEVABLE 50C EACH!!! 
Prime, new, National Semi., 1979 date coded, full spec. parts. N.S. 
#MM5280 -5N. Same as INTEL 2107B -4, T.I. TMS4060, NEC uPD411, etc. 
We bought a HUGE OTY. from a West Coast Distributor at truly 
DISTRESS PRICES! One of the most popular and reliable RAM's ever 
made. These parts have been used by almost all Major Computer Main 
Frame Mfg. the world over! Arranged as 4K x 1, 270 NS Access Time, 22 
Pin Dip. These units DO NOT use multiplexed addressing. thus making 
REFRESH and other timing very simple. See INTEL MEMORY DESIGN 
HANDBOOK for full application notes. The NAT. SEMI. MEMORY DATA 
BOOK is available at most Radio Shack Stores. Prime units in original 
factory tubes! 

#5280 -5N 4096 BITS x 1 270 NS ACCESS 

8 FOR $4.95 32 FOR $16 
FACTORY CASE (450 PCS) - $180 

Sockets Special: 22 Pin Low Profile (With Purchase of 5280's) 8 FOR S1. 

NEW! G.I. COMPUTER SOUND CHIP 
AY3 -8910. As featured in July, 1979 BYTE! A fantastically powerful Sound 6 Music 
Generator. Perfect for use with any 8 Bit Microprocessor. Contains: 3 Tone Channels. 
Noise Generator, 3 Channels of Amplitude Control. 16 bit Envelope Period Control, 2 -B 
Bit Parallel I /O. 3 D to A Converters, plus much more! All in one 40 Pin DIP. Super easy 
interface to the S -100 or other busses. $11.95 PRICE CUTI 

SPECIAL OFFER: 5#4:85 each Add $3 for 60 page Data Manual. 

TERMS: Add $1.50 postage. We pay balance. Orders under $15 add 75e 
handling. No C.O.D. We accept Visa and MasterCharge. Tex. Res. add 5% 
Tax. Foreign orders (except Canada) add 20% P & H. Orders over $50, add 
856 for insurance. 

TRADEMARK OF DIGITAL RESEARCH. 

Circle 211 on inquiry card. 

NOT ASSOCIATED WITH DIGITAL RESEARCH OF CALIFORNIA, THE SUPPLIERS OF CPM SOFTWARE. 
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TEST EQUIPMENT 
HITACHI 
Hitachi Denshi.Ltd. 

Single and dual trace, 15 thru 100 MHz. All high sen- 
sitivity Hitachi oscilloscopes are built to demanding 
Hitachi quality standards and are backed by a 2 -year 
warranty. They're able to measure signals as low as 
1mVldivision (with X5 vertical magnifier). It's a 
specification you won't find on any other 15 or 30 MHz 
scopes. Plus: Z -axis modulation, trace rotation, front 
panel X -Y operation for all scope models, and X10 
sweep magnification. And, 30 Ihru 100 MHz 
oscilloscopes offer Internal signal delay lines. For ease 
of operation, functionally -related controls are grouped 
into three blocks on the color coded front panel. Now 
here's the clincher: For what you'd expect to pay more, 
you actually pay less. Check our scopes before you 
decide. All scopes complete with probes. 

Hitachi...The measure of quality. 
H ITV302B 

30MHZ List $995.00 
DUAL TRACE SALE $859.00 

OSCILLOSCOPE TV sync -separater circuit 
High-sensivity 1mV /div 
(5MHz) 
Sweep -time magnifier 
(10 times) 
Z -axis Input 
(intensity modulation) 
Signal delay line 
Complete with 2 probes 
CHI, CH2, DUAL, ADD, 
DIFF, Vertical 
Deflection Modes 
X -Y operation 
Trace Rotation 

HITV152B DUAL TRACE 15MHZ (no delay) 

LIST $735.00 SALE $650.00 

Nine functions: 
1. dc voltage 
2. ac voltage 
3. dc current 
4. ac current 
5. resistance 
6. diode test 
7. conductance (1 -R) 
8. logic level and 

continuity detect 
9. temperature (K -type 

thermocouple) 
Peak hold on voltage 
and current functions 
Selectable audible 
indicator for continuity 
or level detection 
31/2-digit resolution 
0.1% basic accuracy 
LCD display 
Overload protection 
Safety designed 
test leads 

li ,, ® 
-., 

FLU -D800A (Funct. 1 -6) 9 2500 
FLU -D802A (Fund. 1.7) $17900 
FLU -D804A (Fund. 1.9) $22900 
FLU -D810 (RMS Bench 10A) $25900 
FLU -D811 (RMS Bench wiBatt.) $29900 

FOR ACCESSORIES SEE OUR 60 PAGE 
DETACHABLE CATALOG IN THE NOV. BYTE 

GSC 2001 FUNCTION GENERATOR 
Sine, Square, Triangle Separate TTL Output 1HZ 

lo .1 MHz Vari -DC Of Iset 100:1 Sweep ( t 10V Input) 
High, Low Level 600 ohms Vari- Outputs. 

LIST $186.00 SALE $165.00 

r.,. sa- tra ea. rrtE1 

H IT -V202 
20MHz DUAL TRACE 

LIST PRICE: $850 

OUR PRICE: $798.00 
Dynamic range 8 div. 
TV sync- separator circuit 
Built -in signal delay line 
(V -352) 
X -Y operation 
Sweep -time magnifier 
(10 times) 
Trace rotation system 
Fine -adjusting, click- position- 
ing function 

HIT -V352 
35MHz DUAL TRACE 

WITH DELAY 
LIST PRICE: $1150.00 

OUR PRICE: $998.00 
Economically priced 20MHz 
dual trace oscilloscope 
Square CRT with Internal 
gralicule (Illuminated scale) 
High-accuracy voltage axis & 
time axis set at ± 3% (certl 
lied at 10' to 35'C) 
High -sensitivity lmV /div. 
Low drift 
2 Year Warranty 

HITV55OB DUAL TRACE 50MHZ 
VARIABLE DELAYED SWEEP $1745.00 

HITV1050 DUAL TRACE 100MHZ 
VARIABLE DELAYED SWEEP $2390.00 

FOR DETAILED INFORMATION SEE OUR 
60 PAGE DETACHABLE CATALOG IN NOV. BYTE 

Gs, Nil 

GSC - 4001 DIGITAL PULSE GENERATOR Ism 
Complement Output Pulse, Square Wave 

Symetrical Square Wave Variable Output 0.1 to 10V@ 
50 ohms. Drives 40 TTL Loads Pulse Width, Spac- 
ing Independently variable Four Modes -Run, Trig- 
gered, Gated, One-Shot Sync -Out Leads Main Output 

LIST $235.00 SALE $210.00 

r_ GSC-6001 FREQUENCY COUNTER 
5Hz to 650MHz 10MHz Crystal Oven timebase Ex- 

ternal time base Input Selectable 0.1, 1.0, 10 Sec. gate 
Switchable low pass 50 KHz Filer True TTL Com- 

patibility at 
LS $425.00 SALE $375.00 

401 
PRIORITY ONE ELECTRONICS 

16723 B ROSCOE BLVD. SEPULVEDA, CA. 91343 
Terms: Visa, MC, BAC, Check, Money Order, U.S. Funda Only. CA resldepta add 8% sales tax, 
Minimum order $15.00 Prepaid U.S. orders less than $75.00 Include 5% shipping and handling. 
MINIMUM $2.50. Excess refunded. Just In case ... please Include your phone no. Prices subject to 
change without notice. We will do our best to maintain prices thru January 1981. 
SOCKET and CONNECTOR prices based on GOLD, not exceeding $700 per oz. 

'Sale Prices are for prepaid orders only credit card orders will be charged appropriate freight 

Global Specialties Corporation 
formerly Continental Specialties Corporation 

LP -1 LOGIC PROBE- Hand -held logic probe provides 
instant reading of logic levels for TTL, DTL, HTL or CMOS. 
Input Impedance: 100,000 Ohms. Min. Detectable 
Pulse: 50 ns. Max. Input Signal (Frequency): 10 MHz. 
Pulse Detector (LED): High speed train or single event. 
Pulse Memory: Pulse or level transition detected and 
stored. GSCLI1 

LIST PRICE $50.00 SALE $45.00 
LP -2 LOGIC PROBE- Economy version of Model LP -1. 
Safer than a voltmeter. More accurate than a scope. Input 
Impedance: 300,000 Ohms. Min. Detectable Pulse: 300 
ns. Max. Input Signal (Frequency): 1.5 MHz. Pulse De- 
tector (LED): High speed train or single event. Pulse 
Memory: none. 

LIST PRICE $28.00 SALE $25.00 
GSLP3 -High speed logic probe. Captures pulses as 
short as 10 ns. Input Impedance: 500,000 Ohms. Mini- 
mum Detectable Pulse: 6 ns. Max. Input Signal (Fre- 
quency): 60 MHz. Pulse Detector (LED): High speed 
train or single event. Pulse Memory: Pulse or level transi- 
tion detected and stored. GSCLP3 

LIST PRICE $77.00 SALE $69.00 
GSC DIGITAL PULSER 

The ultimate in speed and ease of operation. Simply con- 
nect clip leads to positive and negative power, then touch 
DP -1's probe to a circuit node; automatic polarity sensor 
detects circuit's high or low condition. Depress the push- 
button and trigger an opposite polarity pulse into the cir- 
cuit. Fast, troubleshooting includes injecting signals at key 
points in TTL, DTL, CMOS or other popular circuits. Test 
with single pulse or 100 pulses per second via built -in dual 
control pushbutton button selects single shot or continu- 
ous modes. LED indicator monitors operating modes by 
flashing once for single pulse or continuously for a pulse 
train. Completely automatic, probe -size lab /field pulse 
generator for any family of digital circuits. Output: Tri - 

state. Polarity: Pulse- sensing auto -polarity. Sync and 
Source: 100 mA. Pulse Train: 100 pps. LED Indicator: 
Flashes for single pulse; stays lit for pulse train. 
GSCDPI $83.00 SALE $75.00 

Trace signals through all types of digital circuits. Unit clips 
over any DIP IC up to 16 pins. Each of its 16 contacts 
connects to a single -bit level detector That drives a high - 
intensity, numbered LED readout activated when the ap- 
plied voltage exceeds a fixed 2 V threshold. Logic "1" turns 
LED on; logic "0" keeps LED off. A power- seeking gate 
networks automatically locates supply leads and feeds 
them to the LM-1's internal circuitry. Saves minutes, even 
hours in design troubleshooting, debugging of equipment. 
Voltage Threshold: 2 V í0.2.V. Input Impedance: 
100,000 Ohms. Input Voltage Range: 4-15 V max. across 
any two or more inputs. Current Drain: 200 mA at 10 V 
Size: 4" I. x 2" w. x 1.75" d. when open. Weight: 3 ozs. 
GSCLMI $60.00 SALE $54.00 
GSC LOGICAL ANALYSIS KITS 

GSC Model LTC -1 Logical Analysis Kit- Complete with 
LP -1 logic Probe, DP -1 Logic Pulser, LM -1 Logic Monitor, 
wiring accessories, manuals and molded case. . $220.00 

SALE $189.00 
GSC Model LTC -2 Logical Analysis Kit -For high -speed 
and memory analysis. Same as Model LTC -1, except sub- 
stitutes LP -3 High -Speed Logic Probe $250.00 

SALE $215.00 

ORDER TOLL FREE (800) 423 -5633 
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DISK DRIVES, etc. 
,r'o .snugart 

SA801 R 
SAL 

S H U -SA801 R 

2 OR 
MORE 

$41000 

$395óó 
Capacity Single Density Double Density 
Unformatted 

Per Disk 3.2 megabits 6.4 megabits 
Per Track 41.7 kilobits 83.4 kilobits 

IBM Format 
Per Disk 2.0 megabits n/a 
Per Track 26.6 kilobits n/a 

Transfer Rate 250 kilobits /sec. 500 kilobits /sec. 
Latency (average) 83 ms 83 ms 
Access Time 

Track to Track 8 ms 8 ms 
Average 260 ms 260 ms 
Setting Time 8 ms 8 ms 

Head Load Time 35 ms 35 ms 

CPIM 
vetsìon2.2 

California Computer Systems 

CCS2422 

.-E 
---- 

u 

FLOPPY DISK CONTROLLER SALE 
WITH CP /M VERSION 2.2 $375.00 
IEE S -100 COMPATIBLE SINGLE /DOUBLE DENSITY 

5' /. " /8" DISK DRIVES 
SINGLE /DOUBLE HEADED 

ASSEMBLED & 
TESTED 

LIST $400.00 

Part No. Sectoring 

erbatim 
Application Box of 10 

VRBMD 525.01 
VRBMD 525.10 
VRB-MD 525-16 
VRB-MD 577-01 
VRB-MD 577.16 
VRB-F032-1000 
VRB-F034-1000 

Soft Sector 
Hard 10 Sector 
Hard 16 Sector 
Soft Sector 
Hard 16 Sector 
Hard Sector 
Satt Sector 

TRS-80 Apple 
North Star 
Micropolis 
77 Track Cert 
77 Track Cert 
Shugart 801R 
IBM 3740 

$29.95 
$29.95 
$29.95 
$48.00 
$48.00 
$37.00 
$37.00 

MICR OLIS 

MCP1027M1 

35 TRACK ADD -ON 
FOR THE TRS -80 

LIST $545 00 

SALE $27900 

MISCROPOLIS OVERSTOCK LIST 
SALE 

MODEL DESCRIPTION LIST PRICE 

MCP -1053 -2 
MCP -1043 -2 
MCP -1041.2 
MCP -1042 -1 
MCP -1041 -1 

S -100 SUB -SYSTEMS 
630 KB DUAL $1895.00 $995.00 
315 KB SINGLE $1145.00 $695.00 
315 KB SINGLE. NO PS $1045.00 $639.00 
143 KB SINGLE $795.00 $625.00 
143 -KB SINGLE, NO PS $695.00 $595.00 

COMPLETE W /S100 CONTROLLER, CABLES, 
MANUALS AND MICROPOLIS MDOS AND BASIC 

ADD -ON DRIVES 
MCP -1033 -2 630 KB DUAL $1395.00 $895.00 
MCP-1023-2 315 KB SINGLE $645.00 495.00 
MCP -1021 -2 315 KB SINGLE, NO PS $545.00 $475.00 
MCP -1182 -1 143 KB SINGLE $545.00 $375.00 
MCP-1021-1 143 KB SINGLE. NO PS $445.00 $360.00 

REQUIRES ACCESSORY ADD -ON CABLES 

TRS-80® DISK DRIVES 
MCP -1027 -1 35 TRACK SINGLE 5545.00 $299.95 
MCP-1037-1 35 TRACK DUAL $1195.00 $695.00 
MCP -1027.2 77 TRACK SINGLE $645.00 $439.00 
MCP -1037.2 77 TRACK DUAL $1395.00 $795.00 

ACCESSORIES 
APP 395M NEW DOS /80 TRS -80° 

35 Ihru 77 SUPPLIED ON 

TRACK OPERATING 35 TRACK 77 TRACK 
SYSTEM $149.00 $159.00 

PR1.34CEEE -2 Two Drive Dala Cable $29.95 
PR1-34CEEE-4 Four Drive Data Cable $39.95 

Thinker 'Ibys 

DISK JOCKEY 1 

FLOPPY DISK CONTROLLER -SINGLE DENSITY 
List Price SALE 

KIT $179.00 
A &T $229.00 $219.00 

THTDJ1K 
THT-DJ1A 

DISK JOCKEY 2D 
FLOPPY DISK CONTROLLER -DOUBLE DENSITY 

List Price SALE 
$379.00 
$409.00 

THTDJ2DK 
THT-DJ2DA 

KIT 
A &T $429.00 

PRIORITY ONE ELECTRONICS 
16723 B ROSCOE BLVD. SEPULVEDA, CA. 91343 Terms: Visa, MC, BAC, Check, Money Order, U.S. Funds Only. CA residents add 6% sales tax;---- / 

Minimum order $15.00 Prepaid U.S. orders less than $75.00 include 5% shipping and handling. 
MINIMUM $2.50. Excess refunded. Just In case ... please Include your phone no. Prices subject to 
change without notice. We will do our best to maintain prices thru January 1981. 
-SOCKET and CONNECTOR prices based on GOLD, not exceeding $700 per oz. 

Sale Prices are for prepaid orders only credit card orders will be charged appropriate freight 

DISCUS/213'm 
DOUBLE DENSITY DISK SYSTEM 

Why not go all the way to the professional /industrial stan- 
dard of 600K byte /side disk memory with your S -100 
system? The new DISCUS /2D'" full -size, double- density 
floppy disk system is actually less expensive than many 
mini -floppy systems. 

And Thinker Toys' hasn't just made full -size, double - 
density disk memory affordable...we've made it more 
functional. 

Thinker Toys' has developed BASIC -V;" a virtual disk 
BASIC that lets you address all 600K bytes (expandable to 
1 megabyte) as if were main memory. The data format is 
soft- sectored and compatible with IBM's new System 34. 
And DISCUS /2D'" accepts both single- density and dou- 
ble- density disks for complete flexibility in data storage. 

And DISCUS /2D' is even more attractive because its 
priced and delivered as a truly complete system. It's com- 
plete with all hardware. It's complete with all necessary 
software. And its completely assembled, tested and 
warranted. 

Specifications: 
CP /M V2.2 standard 
Plug compatible with Shugart, Remes and Siemens 
single- or double -sided drives 
Double /single- density capability utilizing MFM and FM 
data formats 
Western Digital 1791 LSI floppy disk controller chip 
Uses 2K of S -100 address space: 
-1K PROM with built -in disk drive and I/O utility 
subroutines incorporating memory mapped I/O 
-1K 2114-3L 300 ns access time RAM for disk data 
offering and general purpose use 
Starting address of memory space is 340:000 (E000 
hex) for compatibility with other popular ROM based 
systems 
Phase -locked data separator and crystal controlled 
disk data write precompensation capability to insure the 
highest standards of data integrity in double density 
mode. 
Compatible with all 2 MHz and 4 MHz systems which 
conform with the proposed IEEE standard for the 
S -100 bus 
1602 UART with crystal -controlled baud -rate generator 
Sixteen switch selectable baud rates from 50 to 19,200 
bits /second 
TTY current loop and industry standard RS232C serial 
interlace 
Power -on jump circuitry for automatic bootstrap loading 
from the disk drive 
Power supply requirements: + BV @ 1200 ma; + 16V @ 
150 ma; -16V @ 70 ma. List Price SALE 

THT -D2DS Single Drive $1199..00 S 998.00 
THT -D200 Double Drive $1994.00 $1649.00 

THT -D22S Single Drive $1545.00 $1298.00 
IHT -0220 Double Drive $2740.00 $2295.00 

DISCUS 1 

FULL -SIZE, SINGLE -DENSITY (¡ 
DISK MEMORY SYSTEM \z/ 

Specifications: 
Data Specifications and Formata 

250,000 byte capacity per standard 8" floppy diskette 
Soft- sectored IBM -compatible format: 77 tracks /26 
sectors per track /128 bytes per sector 
Includes Disk /ATE" disk operating system with integral 
monitor. assembler and text editor & BASIC -V advanced 
virtual disk BASIC capable of addressing up to 1 

megabyte 
Software customized for SOL and Exidy available 
Patches for CP /M included 
Optional CP /M Microsoft BASIC, and FORTRAN 
available. List Price Our Price 

THT -D1S Single Drive $995.00 $950.00 
THT -D /D Dual Drive $1790.00 $1595.00 

DISCUS HD 26 MEGABYTES List Price SALE 
THT -M268 Subsystem $4995.00 $4095.00 
THT -M26A Add -on hard disk drive $4995.00 $3995.00 
THT- M26HDC Hard disk controller S 695.00 
Shipping Weight: THT -M26S &A 50 lbs. 
Shipping Weight: THT- M26HDC 3 lbs. 

ORDER TOLL FREE 1- 800 -423 -5633 ORDER TOLL FREE 1- 800 -423 -5633 
Circle 330 on inquiry card. 



 

CALIFORNiA VICIITAL 
Post Office Box 3097 B Torrance, California 90503 

DisKETLTES> 
TREE PLASTIC LIBRARY CASE INCLUDED Wrril THE 

PURCHASE OF EVERY BOX OF DISKE'I l'i:S 

Private labeled for California Inclt.J by one 

2 h 1 in 

nn 1..ta ed1,e,w 5f naenlenc 1: ; 
4. 

L.,rt 4rnert a ee (.: bp' nanunv at au 

ka.n.. tr manufacturcL with a reinforced hub -hole. 

Anil of . , a plastic library ease to included 
nh every of diskettes. .SISm-CISIOI810 1 BOX Ib,xpee.. con outer air required sectors. 

95 
'l'en boxes 322.75 Une hundred bures . 121.30 

SIINIIn1KE'ITI.S lox to 11030.14 Ito* In Mocos 

4emorex .1401 017.00 Scotch 744108100100 431.50 121.00 
Verb Jim 52:101810) 15.00 17.00 INs:m 

1.11.111 INCH Scu. b M.s lu I5. [reran box I0 Os. SIIIX lux III ho. 
Emb node /ringle. den. 710 -0 i31. 134. 3740/1 140. 347. 3060 1. 5.3. 
own. rin. /double den. 741 -0 45. 1'a. 374011d 75. 73. 30.10 37. 35. 

Stitch aide/ 32 rector 740 -32 3]. .1.1. na. 
YI1na. I 45. 45. 

51-01 X11 orana I,v.p0 citionIne kn. 524.3. 5I3IA- 01:15801 please specify ". l'1 ' 

Pro., ac .tl ably on revert for: oleo c.rrldre., diskpaeks. IVIVI: n din(.... 

on E min RY 
TRS -80 $ 
APPLE II 9 

16k memory (8)4116's 
.11 : I,.:. L swath.. :Ynvune who has 

c51 r changed a spark plug should be able :J 
to up -grade his ttticrolxnuputer. 
!low can California Digital utter these 
memory up-grade sets at 25'!4 below our competition? 
Simple, we Ixly in voluble. wholesale to dealers and 
sell the balaoct directly I. owners of personal micro - 
systems. These 16K demonic memory circuits are 
factory prime and unconditionally guaranteed for one 
fill year. N OW, before you change your mind. pick 
up the telephone and order v013 I` up-grade memory 
Iron California Digital. Add 33 for TRS80 jumpers. 

S TAT I C 1 -:31 :32 -99 I00-5C -999 1K. 

211.02 450nS. 
21L02 250115. 
2114 llla4 450 
2114 11,x4 300 
4044 4KX1 450 

Kx2.5 -1044 4 1 250 
4045 IKx9 450 
1045 IKx4 250 
5257 low pow. 

1. 10 
1.49 
5.95 
8.95 
5.95 
9.95 
8. 95 
9.95 
5.95 

.99 
1.39 
5.50 
8.50 
5.50 
9.50 
8.50 
9.50 
5. 50 

.95 
1.25 
5.25 
8.00 
5.25 
9.00 
8.00 
9.00 
5. 00 

.J0 .8.5 
f 4 

4. 75 4. 50 
> 1 

t + 

t t 

# 4 

t 4 

4. 00 4.60 

2716 EPROM 
SALE S995 
N1e have slashed price in an effort to reduce our over 
stocked inventory. These are single five volt EPRO \Is 
manufactured by one of the Worlds largest producers 
of smmiconductors. ALE are first quality prime devices. 
Ceramic 450äS. FREE 
ULTRA- VIOLET PROdUCTS UVS TI E 

W EPROM ERASER 
With purchase of 

FORTY 

_!!!!jr!!!! _I 2716 EPROM's 

NEW 
from 

Shugart 
Technology 

5 
Megabyte 

Hard Disk Drive 
Packaged in tie .. . plI. I, Il ll size as the industry stan- 
dard 5 1/4" minifloppy disk drive. The micro- Winches- 
ter stores thirty times its vouch data (6.38 megabytes 
unformatted). accesses data twice as fast (170 milli- 
seconds) and transfers data twenty tittles faster (5.0 
megabits per second.) 
The ST506 is factory sealed to protect the media front 
environmental contaminates. Requires only DC voltar,-. 

SÚI.R'P'LU S 
IBM 2980 

SELECTRIC 
BANK 

TERMINAL {!J 

Dual California Digital 5 1/4" enclosure. 
ST506 drive and power supply. r 1500 
Shugart Associates SA900 removable Y3OO media disk drive for above package. add: 
S -100 N. Apple controller scheduled for 
spring release. 

V ú. Shugart Associates 

1ch hank. 

.Jed Imo the customer. 
x 40 column paper roil 

I. :eh unit Is supplied with pro, 

.me 
.. .a- 
_ $13950 41,,,i 

. 
:o st fv1 co - 

Ú IuJ al It101m 
Ng c.Wea. $795 

pM,, 11.41 With two 9og.rt EMIR.I1sk dIVe.. $1195 Disk 
drive 

Sable. 401 Regulated $095 We. 6 feel 50 canJUCtor ...Oh edge card emnvc' a 

Power Supply 

PORTABLE DATA ENTRY SYSTEM 

Theo. used dal. 
operator h 1Inventory a 

Land and the unit price aARer all pertinent bat..:, 
en v Is telephoned. the handset Is placed N the t , l.: .1, d1 :I.. :. 

corded information Is transmitted Inick the sooner ou:pu. r. 
Each irate includes: Cassette drive unit: Removable hex keyboard with L I 

display1 Ewe Croni with harger: Acoustical coupler and nl 
All units r III working condition. (X190,31 cost over 32. 

t buh ends. lI CA -650.5 515.00 
Expo._tsk drives. 2200. 5001113 add 550.00 per ,bsk .lei 

5 VOLT 5AMP 

111111111* BSR 
X10 

,..0 t our home lust Ilke elocksnrk. cur:. r. I 

while . fron. home. Ciro pletely compatible 01111 your ea 

:. ,: 5y :Pen. X -10 device 
s .-I: rimer tight channel 465.00 Appliance Minute 500 N. III.: 

control console .14.55 Lan.p 0lochdo 300 wan. I3.6 
1.101e Cow roller l'.:,'. NEW Mi control wall Stinteh 14.- 

$59 Sankyo Magnetic 
Card Transport 

TI-810 
ATARIMODULÁ OR 

$ r 1495 
List $1895 $995 

I 4 .I1 EDaE C.NI.e'ItMS 
Iu0 .125 centers each 

l odder .750' rou 0249 
5 wire wrap t t I 3.65 

Inns Ill -Rel. .230' 4.50 
Attu 111 -Red. 15111 5.15 
..,n. /Altair . 110' 4.15 

Canters *standard/ 
:4 Kim Eyelet 2.50 
2 Digital Creop Si r 5.65 

71 1001,4 Croup 500V 6.60 
!6 Motorola 66005/1' 6.60 

4.1066 61,0,. 6600 N M 7.00 

2.15 
S.iO 
5.13 

Ir:TEolt,'rc1, Cmclrr S000E.rS 
Low Profile WI*" Neap 

uch I001 each 100. 
b pin 3.10 5.0'3 5.15 5.41 

14 pin .10 .06 Al .e/1 

16 pin .12 .11 .50 .II 
18 pin .15 .13 .65 1 

24 ion .. .11 .x7 

131-413 1l:4r 51.00 
11MS feln4e 2.25 
.E hood 1.50 
11Á15P .dale 0.35 
11,5155 female 1.2.5 
11.5 h.1,1 2/11 1.40 
.1475P male 2.30 
110255 female 4.35 
ma hood 0/P 1.35 
PC37P male 4.20 
110,175 female 6.00 
:C hood 211a 2.25 2.0E 

r.DP male 5.50 5.10 
:. .0S feinde 11.40 6.40 
I:.0 Mud 2/12.60 2.40 

DATA INPUT 
TERMINAL 

for ln oo :. 

1: le comprised d a pr 
.Im4ewltl, a Honeywell/ Micros witch 541 effect 4ea 
,dw.e me operator d the semen. at tour má. i. ., 
.eepanee d el:d. and alerts the operator of pending prod.:... 

. -4 of all On. "1351.." a little twerinntan, enn be 
.1.40 31. n 

moat 
per e for +'100 compute and vider 4.plav, or wlmaah 

2.00 I. Wincanlm Win accept the Rockwen A131 -65 nolcru /computer. 
e volt retul.dN power supply le ..valahl. for +n ad...n.l 4]M. 1... June I 

1511 emu are in excellent continue, enonw 1.011.11151 over ?íu0. 22 u.. 2.1. 
3.10 
1.:15 
7.15 
J.IS 
1.15 
4.00 

.N Plitklles 
-' 0360 7.65 5.75 

WESTERN UNION 

ENCLOSURE 

.II1nUx CABLE CUxAECTIxI., 
4 5' disk 4.E5 4.1:. 
.0 r14s-60 5.55 5.05 4.. 

All merchandise sold by California Digital is premium grade. 
Shipping: First five pounds $2.00; each additional add $.40 
Foreign orders 10% shipping. Excess will be refunded. 
California residents add 6% sales tax. COD's discouraged. 
Open accounts extended to state supported educational institu- 
tions and companies with a "Strong Dun & Bradstreet. 
Warehouse: 15608 Inglewood Blvd. Visitors by appointment. 

S24.95 

TOLL FREE ORDER LINE 

(800)421-5041 
TECHNICAL & CALIFORNIA 

(213679 -9001 



 r 
CAl I rORNIA ulqi-rAl 
Post Office Box 3097 B Torrance, California 90503 

Introducing the 

ANACOM 150 
DOT MATRIX PRINTER 

Mfg. suggested list $1350 

California Digital Introductory Price 

Full 136 Characters 
for the price of 80 

Anacont 150. No bells DO wlastles. nu problet: 
just constment high quail,. entry, 

This nine wiry dot matrix primer features a ballistic 
type pear mechanist:. smaranteed for hree 
chararyers. Low count 116/ integrated <meal. add to 
he reltabilitt of De iruver. 

Microprocessor ernrolled Ingle seektng bryllrectiOnal 
bead allows the Aram,: to print up to speeds of 150 
haraciers per seccod. IJG columns wtile. 

idjuslahle tractors and canal.. be .id gap permit the 
Anacom lo accept fifteen Inch wide taulti-part forms. 

Switch selectable: skip paper pe am r:crs, carnage 
return/Itne feed ..d right linen per inch. 

1.exi01 paper shield andenclosure sound proofing add 
to the overall quality of the printer. 

TIte \flacon, 100 Is defsnitelv the best value In today. 
extremely competrive world of trieromnnters. 

11 vial are M the ntarket for a "Quality langineered 
.A mom. printer. phase consider the Aomori 150 
before purchasing a le. reliable machine. 

%wadable either RS-232 4.4 9600 h l'11.2-1-10S 
or Centronic aral.el PRA-121111. f 

upS shipping sot& 40 pounds. 

NEW 
from 

INTEGRAL DATA 460 
Parer Tiger 

=z 3101 
E EE DISPLAY = = 7 = TERMINAL 

the new 3101 display terminal i the IBM entry into 
Mr plug comsat able micro computer industry. 

This modularly constructed CRT terminal has been 
engineered with the user In mind. The video display 
modules servels and lilts to pravIde be operator 401 
a comfortable viewing Portsr9. 

Twelve inch P.39 green phosphor screen boast a 
crisp 7 by 14 character matrix. 

Standard KO by 24 line screen format with a 25th It 
to display machine status and Jr] U1 the diagnostic 
In the event of a system malfunction. 

67 key Selectric style keyboard arrangentem along 
with numeric entry in. Eight user definable func- 
tion keys. 

The :1101 video terriltbd is 11S232 comp:A.4e and dis- 
plays all 126 ASCII characters including control codes. 

Accessible costar., setup switches aid in choosing 
such options as lino speed, panty scroll. .d reverse 
video. 

114 it of all. built Into twee.. 3101 terminal is the 
quality that you have learned to expect Cron: the IHM 
Corpar ono V10.-3101 

IBM direct price 01295 
CALIFORNIA DIGITAL 

discount price 

S1195IMM.diate deliver 
1.4 

HEWLETT PACKARD 

GRICS s1150 
rim 460 Parer Tiger uses a dot matrix formation technique in which the 
cl .remeni '2. dots overlap both hanrise al.: Ind vertically to achieve a corre- 

Ono. qmluy 
- printern rime- ware print head uses itagryred needle rows to create the ver- 

.11v OV,11,1,111. dots. The head is driven hi.direetionally under ritcropro- 
cl.clr control by a copper rotor driven 

14-- Int1fer allows the printer to accept the entire content of a 1.920 character 
cl I graphics suggested retail price 11.305 27 lb.. PRG-4600 

NECSpinwriter 
5510 P/S 

2495 

ACCESSORIES FOR THE 

2650 APPLE 
COMPUTER The Hewlett Packard 111415 is a com- 

plete, low cost portable computer 
system. This self contained package 
includes CPU. keyboard. printer, 
crtr display and cassette rape drive. 
s5S-111'85 30 Ills. 

AMPEX 
DIALOGUE 80 

CRT TERMINAL 

CALIFORNIA COMPUTER SYSTEMS 
Arithmetic Processor 7811 B/C 0319 
Asynchronous serial interface 7710 129 
Centronics Interface card 7728 85 
I2K PROM Module 7114 69 
Calmder/Clock, Ital. back-up 7424 97 
Parallel Interface 7720A 99 
Prograrnable Timer 7740A 99 
Analog/Digital converter 7470A 89 

MICROSOFT PRODUCTS 
Apple to Z-80 CPU card 378 

D. C. H AY ES PRODUCTS 
Micromodent for Apple 319 
COMPUTER STOP PRODUCTS 
Double Vision / 80 Column Video 250 
INTERACTIVE STRUCTURES 
lo Channel A/D card A10/2 275 

MOUNTAIN CONI1M 
Intro X-10 system fop P. PP 

Intro X-10 card only 
16 channel AD/DA 8 but 
Apple Clock battery back-up 
Sapertalker 50200 
ROM Plus with filter 
ROM Writer/Programmer 
APPLE BRAND PRODUCTS 
Apple Language card 
Floppy disk with controller 
Floppy disk without controller 
Apple parallel Interface 

SSSI MICROCOMPUTER 
Dual serial parallel interface 110 

SORRENTO VALLEY ASSOCIATES 
8" floppy controller (Pascal/ 

S-100 BOARDS 
processing ito tiny Sinnwriter prints al spry.. turo 51 chary 

acmes per second. rite 5.1,1 5510155 is supplied 1)0111 r 411vI 

A11.1 11,322 sen liver A NI. 11.111111.1 . .1,. come seed mech. r oar . doti; SI'!, prtn: Mte aet rribon PEN- iel0 PS 70 tbs. 
I.. Orator 1E5111 Model ;520 I'S available t229,. 1.11N-55211 PS 75 tbs. 

Iron t Ampex CurporatIon. The 17111,,, SO fraturra reopovabli. 
atoplarable Iwo pagem (four optional/ dual program keys, half intensity prorected 
fields and slams line. Transm1t 3515 01f her block. line or character mode. 
Excellent value. VDT-1/80 shipping 47 lbs. 

41 ow 
Daisy Wheel Printer 

$1595 

AppledEb9tal Data Systems h, 

Assembled Tested Burned-in 

450 
580 
495 
175 

RE411.01. 25 SOSO 
80 eltaracier In 24 line twelve Inch 
screen. 18 key nuniertryentre cluster. 
Reverse video. DIsplatable control 
character.. %Dr -1435 ship. 60 lbs. 

REGENr 30 .430 
Additional features. Special function 

I, eys. lligb resolution graphics. 25th 
stares I.e. Alai...tensity screen. 
Superior quaint keyboard. VII l-1130 

math. a re:p.m:Lilly pnced letter quality tinnier- Iii-derecttond printing at 
25 char...Teri per second. Full 136 print positions wide. Proportional spacing REI.I.Nr 45 4195 
I/190' horizintal. 1/48" .0104. Mserl/delete line feature. Eleven 

Uses standard Itlablo brand interchangable daisy print wheels. r"""M'7 64 f special graphic symbols. Viti -1140 

Wei 110115 C1.11 rolcroproryssor controlled. Interfaces via Centronics parallel REGEN r 60 31495 
connector. Shipping 58 lbs. PRV-300. ^CODS Ibirered display. !Hock mode tran 

TELETYKMODEL 43 
-1320 MODELS 

serial output AAA S 995 
RS232 serial AAK 1050 
Friction 80 column AAE 1100 
Friction 80 RS232 AAL 1195 
Bell 103 Slodens AAB 1495 

30.-1111 is a 9 xo 
acter per dim loam. ente,', 

I :clr 001 IM.C11.01.111 adios. to accept ten 
mob side itifitiotros ratter. 14.quires ' Eight Mt" 

BM C 
VIDEO 

MONITOR 
259 

P .rorn phosphor with 18 011! ...II, 
/I coniposit video Input rm.. the BN1C 

KG-12C an ideal monitor for anyone raquiryng 
r. resolution 12" display. 

Mgt. , . 1 ... .. la.ore assure that the 1131C monitor is a ragged 
take .un here In 9, rumen, Ior added protection the unit is equipped with 
2 removable smoked non-glare plexIglas screen. VI/0i-1131C la lbs. 

ASUREMENT sysrEhIS 
nantic memory 101B-6400 S770 

Innamm memory D510-3200 700 

GODBOUT/ CO Of PU PRO 
Dual 8088/8085 16 bit CPU 375 
2-00 CPU 24 bit address 4 MHz 239 
Static RAM 32K (Alpha Micro) 575 
Spectrum calar graphic. board 329 
Interfacer II I/O board 199 

SEATTLE COMPUTER PRODUCTS 
8086 16 bit CPU 2 card set /86 dos 505 
CALIFORNIA COMPUTER SYSTEMS 
S-100 Mainframe 2200A 329 
DIli controller/2.2 CP51 2422 329 
Z-80 CPU 4 Mlle DMA 2810A 250 

DIGITAL RESEARCH 
02K 2716 EPROM board 09 

EPROMS for above 2716 16 req. 13 

CALIFORNIA DATA CORPORATICN 
A/D board 19 channel 12 bits 
QT COMPUTER SYSTEMS 
Real tiro. clock/calendar 135 

TELETEK 

MORROW / THINKER TOYS 
NIultib.rd "NEW.' Daley wheel port, 
real time clock, power on jump, 
program interrupt Carl 3P/35 $275 
Stvilchboard interface 4P/25 219 
Disk Jockey I disk controller 195 
Disk Jockey II doable density 375 

SD SALES 
PRO31-100 programmer 229 
Video display board 8024 3110 

Versalloppy 3740 controller 375 

MULLEN PRODUCTS 
Encoder board/Logic probe lkill 49 
Relay Opto/control board 145 

I), C, HAVES PRODUCTS 
Micromodern S-100 I CC registry. 375 

ARTEC ELECTRONICS 
Wire Wrap prom board NW/ 100 22 
General Purpose prom GP/100 22 

CALIFORN IA DIGIT AL 
8006 CPU 4K on board static RA3U50 

SINGLE BOARD COMPUTER 
FLOPPY DISK CONTROLLER 

The FDC-1 features the 7-R0 CPU 
along with the NEC 765 floppy disk 
controller. The hoard supporm bath 
single or double denalty 0 1/4 or r 
disk drives. Two serial OS-260041 
and two parallel ports add to the Ros- 
lbllily of this single board computer. 
Caber standard features arc resitting. 
clock, reset jump to nionitor. vector. 
interrupts ancl potential for controlling a 0 trichester hart/ disk 
With the addition of an 

ble 
enema 25 volt power supply Me Tleetek 

board becotora capa of proor7ran7 7716 EPROMS. IcliC-1-DC1 

ml the 737 are capable of accepting 

I or Ipsp,hor rosobo ton lo 717 implements a wire dry 
print head. Parallel mterfacine. Add S63 for 

35232. PRC-73014 1S). PRC-73711 (SI 17 Ms. 

direct connect Your Choice 

MODEM $169 
Iiiain II' loss of Information due to the compression 

cl- mclu- moiler.. Choose erlier of these two great units. 
the Universal 11,10 Systems 1041.P is switch selectable 144weer farmer and orig- 
inate 0.41.0. lull,/ Hell 103 compatable. Directly connects to the now modular 
telephine pet.. 190' powered from the telephone line. No need to loco.: modem.: 
rerun ity to A.C.power receptiele. 51011-103LP 2 pounds. 

Novation "D"Cat eonneetti lo most of the or. "Bell" tairlelar handset, Ideal for 

S-100 Mother Board $35 

Quiet 
Buss 

8803-18 
18 slot 
INSAI 

:Orel Bo from Californi.. I hg II 
. cloy engineered. No shoe: Luis 

tiken to produce th. mother 
a 'me termination circuitry 

and 0-.4 alk. manuf 

Circle 331 on Inquiry card. 

niable! Chalye 
- ...... 

All merchandise sold by California Digital is premium grade. 
Shipping: First five pounds $2.00; each additional add $.40 
Foreign orders 10% shipping. Excess will be refunded. 
California residents add 6% sales tax. COI)' discouraged. 
Open accounts extended to state supported educational institu- 
tions and companies with a "Strong Dun IS Bradstreet." 
Warehouse: 15808 Inglewood Blvd. Visitors by appointment. 

TOLL FREE ORDER LINE 

(800)421-5041 
TECHNICAL & CALIFORNIA 

(213)679-9001 



THE GREAT Q.T. BOARD SET SALE 
6 SLOT MOTHER BOARD KIT FREE WITH EACH BOARD SET PURCHASED 

9riCOMPUTER 15620 South Inglewood Avenue 

SYSTEMS I.awndale, California 90260 

INC (213) 970 -0952 

WE ACCEPT MASTER CHARGE 
VISA & AMERICAN EXPRESS 

Place Orders Toll Free 1- 800 -421 -5150 
(Continental U.S. Only - Except Calif.) 
Retail Store Open 10:00 A.M. to 6:00 P.M. 

Daily Except Sunday 
OT CATALOG NOW AVAILABLE 

Q.T. BD SET #1 (KIT) 
Z +80 CPU (Rev I) 

Expandable + with 32K 
Monitor For Serial Terminal 

Q.T. BD SET #2 (KIT) 
Z +CPU (Rev I) 

Expandable + with 64K 
FDCII Dbl Den Controller A &T 
Monitor For Serial Terminal 

FOR 
STARTERS 

Our 
Normal 
Retail $525.00 
O.T. 
Price $425.00 

FOR 
HOBBYISTS 

Our 
Normal 
Retail 

$1050.00 

Q.T. 
Price $850.00 

S.D. BD SET #1 (KIT) 
SBC -100 
Expandoram I with 32K RAM 
Versafloppy I 

Monitor For Serial Terminal 
BIOS for 8" or 51/4" Drives 

FOR SERIOUS 
HOBBYISTS 

Our 
Normal 
Retail 
0.T. 
Price 

$950.00 

$850.00 

S.D. BD SET #2 (KIT) FOR SMALL BUSINESSES 
SBC -200 & SOFTWARE DEVELOPERS 
Expandoram II with 32K RAM Our 
Versafloppy II Normal 
Monitor For Serial Terminal Retail 

BIOS for Disk Drives Q.T. 
Price $1000.00 

$1150.00 

OT MEMORY EXPANSION KITS 
for 

TRS -80 APPLE EXIDY 
4116 200 ns 8 for $35.00 
2716 (5V -450 ns) $13.50 
2716 (5 &12V -450 ns) $13.50 
2732 (5V) $55.00 
2114L 300 ns 8 for $40.00 

100 - $4.25 ea. 

KASETTE LIBRARY 
Part No. 
CAS -10-8 

Blue/Grey/Beige/Black 
8" Diskette Holder .. $4.50 or 3/S10.00 

CAS -10-5 
Blue. Grey Be ge. Black 
5" Diskette Holder ... S4.25 or 3/510.00 

PRINTERS 
DP -9501 - Anadex 

9x11 dot matrix. 220 column. 200 cps 8 

graphics 
ADX -9501 Standard DP -9501 .. $1475.00 
AD X- 9501 G with graphics 8 2K $1525.00 

Centronics 
CEN- 730 -1 730-1A $695.00 
CEN-737-1 737-1 $899.00 

LP -80 - Matchless 
9 x 7 matrix. 132 column. 125 cps. bi-directional 

MAT -MS204 $695.00 
PAPER TIGER - Integral Data 

132 column, parallel 8 serial. 150 cps. graphics 

IDS -440 IDS -440 $950.00 
IDS- 440GIDS -440w /graphics. $1050.00 

SPINWRITER - NEC 
65 cps. bi-directional, letter Quality with tractor 
serial or par 

NEC -5510 with 2K butler $2600.00 

NOVATION CAT 
300 baud. auto answer /ongineie acoustic 
modem 

NOV-CAT $149.00 

372 BYTE January 1981 

SPECIAL 
SINGLE BOARD COMPUTER 
4 MHz Z80A CPU. dbl den Controller 
(5'A" or 8" simultaneously), CP /M® 
compatible, on -bd EPROM /RAM/ 
ROM, two serial 8 two parallel ports, 
real time cik, std 2K monitor & disk 
routine on ROM, one year warranty. 

SPECIAL PRICE THIS MONTH 
TLT -FDC -1 (A &T only) $795.00 

DOUBLE DENSITY CONTROLLER 
Controls up to 4 mini or 4 maxi drives 
simultaneously. IBM diskette format, 
works with sgl or dbl sided drives, 1K 
RAM data buffer, works with any CPU 
regardless of clock speed. CP /Ma 2.2 
furnished for 5' /" or 8 ", Oasis compat- 
ible 
TLT -FDC II (A &T Only) $325.00 

QT MINI -SYSTEMS 
(4 MHz) Z80A CPU Dbl Den Controller 
Two serial & two parallel ports Real 

time clock 2K Monitor on ROM 48K 
Memory board Mainframe with 6 slot 
mother board DOS on 51/4" disk 
w /manuals. 
OT Mini -System I( 1/2 Megabyte).$2195.00 

Two B -51 sgl sided /sgl den drives 
OT Mini -System II (1 Megabyte) $2495.00 

includes two B -52 dbl sided /dbl den 
drives 

(Just add terminal & compute) 

CONNECTORS 
RS232 Set 57.50 

t Male DB -25, 1 Female DB -25. 1 Cover 
D B 25P $3.25 
0B255 54.25 
Cover $1.50 
S-100 (IMSAI STYLE) $2.50 ea. 
Gold Solder Tall 10 for $2.25 

PARTS 
MICROPROCESSORS 
Zeo (2MHz) ... 510.95 
280A (4M1-1z) .. $12.95 
6502 $11.25 
6800 512.50 
6802 518.00 
8035 520.00 
8080A S 3.50 
8085A 520.00 
8086 -4 $60.00 
8088 560.00 
8748 560.00 
TMS 9900 JL $29.95 

8080A SUPPORT 

8212 S 3.50 
8214 S 4.50 
8216 S 2.95 
8224 S 4.00 
8228 S 6.00 
8238 S 6.00 
8243 S 5.00 
8251 S 7.00 
8253 519.00 
8253 -5 520.25 
8255 S 6.25 
8257 517.95 
8257 -5 ........ S19.00 
8259 519.95 
8275 569.95 
8279 517.50 
8279-5 518.00 
8295 516.50 

KEYBOARD CHIPS 

AY5 -2376 $13.75 
AY5 -3600 $13.75 

BAUD RATE 
GENERATORS 

MC14411 $11.00 
1.8432 XTAL ...5 4.95 

DISK CONTROLLER 

1771B01 $24.95 
1791A01(CER) $37.95 

EPROMS 
1702A S 4.95 
2708 S 6.25 
2516 (5V) $18.00 
2716 (5V) $13.50 
2716 (5 8 12V) $13.50 
2758 $19.95 
2532 $55.00 
2732 $55.00 

USRT 
52350 S 7.95 

MISCELLANEOUS 
OTHER COMPONENTS 

N8T20 S 3.25 
N8T26 S 2.50 
N8T97 S 2.00 
N8T98 S 2.00 
1488 S 1.25 
1489 S 1.25 
D3205 S 3.00 
D3242 510.15 
D3245 S 5.60 
P3404 S 6.75 
TMS5501 $19.00 
DM8131 S 3.00 

UARTS 

TR1602B S 4.50 
AY5 -1013A S 4.50 

CHARACTER 
GENERATORS 

2513 $10.95 
UP CASE (5812V) 

2513 510.95 
LWR CASE (5812V) 

2513 S 9.75 
UP CASE (5V) 

2513 510.95 
LWR CASE (5V) 

6800 PRODUCTS 

6802P $18.00 
6821P S 5.25 
6840P 518.25 
6845P 522.00 
6850P S 4.80 
6860P 511.55 
6875P S 7.40 / 

TELEVIDEO 
912C $899.00 
920C $799.00 
Typewriter keyboard Microprocessor 
controls Upper /lower case Adjust- 
able baud rates (75 -9600 baud) Special 
function keys 
Second page memory opllon. . $25.00 

Circle 332 on Inquiry card. 



DISKETTES 
5' spl sided igl den. sol 10 

VER -525-01 Soft sector S27.95 

VER -525-10 10 sector $27.95 
VER -525 -16 16 sector $27.95 

dbi steed obi den pos of lo 

VER -550-01 Solt sector $39.95 
8 apt sided. s9l den 130. of 10 

VER -34 -1000 Soft sector $33.95 
e s9l stdeo obi den box of to 

VER-34-8000 Soft sector $55.95 
a obi toed Obi den. Po. 01 10 

VER -34 -4000 Soft sector $57.95 

HARD HOLES 
Protect your valuable software from spindle damage 
FSI -HHD Pkg of 50 for 8' 515.00 
FSI -HDA 8 " Applicator S 5.25 
FSI -HHM Pkg of 50 for 5." $10.75 
FSI -HMA 5'. " Applicator S 5.00 

OT MAINFRAMES 
Mainframe - Cal Comp Sys 

n S. loo mainframe wan 20 amp power supply 

CCS- 2200AT A8T 5349.95 
OT 8 Disk Mainframe 

Dual 8 Jvn cutouts wan 6 slot motherboard 

OTC- MF1D136 with 30 amp p.s 5625.00 
. i)s. Ma nlrames wan 18A 

OTC- MFM012 (12 slot M /B) S500.00 
OTC- MFMD6 (6 slot M/B) 5450.00 
OTC -MFMD w/o M/B S400,00 

Mainframe - T.E.I. 
TEI -MCS -112 (12 slot M;BI S575.00 
TEI -MCS -122 (22 slot M /B) S695,00 

DISK DRIVES 
OT DISK PACKAGE 

ooi 0.n Controller Aar Iwo e- da den delves CPM 2 2 cabinet Poe' 
Supply a ubls $1395.00 

DUAL 8" DRIVES 
COI Den Doves m Calomel Only 

2 egl sided (801R) $ 989.00 
2 dbl sided (OUME) $1409.00 

8 DISK DRIVES 
Highly ramble floppy mss droves spi .Idea. da den 

SHU -8018 S 425.00 
Special Sale Price 2 for 5800.00 
(tome Oe e- dbl amw dm density 

OME -8D5 (851R compatible) S 599.00 
Pkg of two S 549.00 ea. 

51A DRIVES 
MPI -B51 MPI B -51 5 275.00 

Spi S,ded Set DPI Den 
Exact Replacement for 511 -400 

MPI -B52 MPI B -52 S 395.00 
Del Sided Dbi Den 

MPI -B91 MPI B -91 S 395.00 
S9, Sded DPI Den 77 Tracks 

PER -FD200 PERTEC FD -200 S 250.00 
Spi 5,7a0 591 ,051 Den 

OT MOTHERBOARDS 
OT Silence Plus 

6 slot 15 8,. I 

OTC -6 Slot BB Bare board $19.95 
OTC -6 Slot K kit 539.95 
OTC -6 Slot AT A&T 549.95 
i2 Slot 19 8' I 

OTC -12 Slot BB Bare board $29.95 
OTC -12 Slot K kit 569.95 
OTC -12 Slot AT AST $89.95 
iasfol ila .8 
OTC -18 Slot BB Bare board S 49.95 
OTC -18 Slot K kit S 99.95 
OTC -18 Slot AT A8T S139.95 

QT APPLE CORNER 
MEx -16A2 Apple Expansion Kit 537.00 
ally . Sou 10r 136.00 

DISK DRIVE for APPLE 
5 disk pave wan controller for your Apple 
APL -5DC with controller S535 00 
APL -5D w /out controller $450 00 

8" DRIVES for APPLE 
Controller, two 8" drives. cabinet 8 cable $1450.00 

OT APPLE DISK II 
Obl sided, dbl den. two 8" OUME drives with controller. 
pwr supply. cabinet. cabling, documentation 8 one box 
diskettes $2195.00 

OT APPLE DISK Ill 
Same as Above - no controller $1895.00 

AI /O - S.S.M. 
v 

s 

'el 6 se al interlace for your Apple 

SSM -A10 K Kit $159.00 
SSM -A10 AT A&T 5199.00 

APPLE CLOCK - OT System 
Real tome clock wbanery backup 
OTC- CCA -AT A8T S125.00 

SUPERTALKER - Mtn Hardware 
Speech recopnn,onnyntnesaer wpeaser a mike 

MHW -STLK A&T $275.00 
Z -80 CARO for APPLE 

2.80 CPU card won CAM for your Apple 

MST -Z80 A8T $289.00 
MICROMODEM - D.C. Hayes 

Auto we, dial modem card for Apple or 5.100 
DCH -MM2 Apple modem $349.95 
DCH -MM100 S -100 modem 5375.00 

TEXTOOL 
ZIP* DIP II SOCKETS 

16 PIN ZIP DIP II S 5.50 
24 PIN ZIPS DIP II s 7.50 
40 PIN ZIP' DIP II $10.25 

'ZERO INSERTION PRESSURE 

BARE BOARDS AVAILABLE 
ON MANY PRODUCTS 

Double Density - Cal Comp Sys 
5 or 8' disk controller with free CP'M 2 2 

CCS -2422A A&T $374.95 

SBC- 100-SD Systems 
2 5 MHz Z80 CPU with serial 6 parallel I/O ports 

SDS- SBC100K Kit $269.95 
SDS- SBC100AT A&T $339.95 

SBC -200 - SD Systems 
4 MHz Z80 CPU with serial 8 parallel 1/0 ports 
SDS- SBC200K Kit $299.95 
SDS- S8C200AT A&T $375.00 

CB2 - S.S.M. 
2 or 4 MHz switchabie Z80 CPU with RAM, ROM 8 I/O 

SSM -CB2K Kit $239.95 
SSM -CB2AT A&T $299.95 

2810 Z -80 CPU - Cal Comp Sys 
2 or 4 MHz Z80A CPU w /sepal I/O port 

CCS -2810 A&T $275.00 
ExpandoRAM I - SD Systems 

2 5 MHz RAM board expandable from 16K to 64K 

SDS- RAM16K 16K kit S245.00 
SDS- RAM16AT 16K A&T $295.00 
SDS- RAM32K 32K kit $275.00 
SDS- RAM32AT 32K A&T $325.00 
SDS- RAM48K 48K kit $305.00 
SDS- RAM48AT 48K A&T $355.00 
SDS- RAM64K 64K kit $335.00 
SDS- RAM64AT 64K A&T $385.00 

ExpandoRAM II - SD Systems 
4 MHz RAM board expandable from 16K to 256K 

SDS- RAM216K 16K kit $249.95 
SDS- RAM216AT 16K A&T $299.95 

S -100 PRODUCTS 
SDS-RAM232K 32K kit $289.95 
SDS-RAM232AT 32K A&T $339.95 
SDS-RAM248K 48K kit $324.95 
SDS-RAM248AT 48K A&T $374.95 
SDS-RAM264K 64K kit $359.95 
SDS-RAM264AT 64K A&T $409.95 

16K Static RAM - Cal Comp Sys 
2 or 4 MHz 16K static RAM - a real memory bargain 

CCS -2016B 16K 2 MHz A&T $279.00 

CCS- 2016BCK 16K 4 MHz A&T $309.00 

PB -1 - S.S.M. 
2708. 2716 EPROM board with built -in programmer 

SSM -PB1K kit $159.95 
SSM -PS1AT A&T $239.95 

PROM -100 - SD Systems 
2708. 2716, 2732. 2758 8 2516 EPROM programmer 

SDS -PROM -100K kit $175.00 
SDS- PROM -100AT A&T $225.00 

I/O -4 - S.S.M. 
2 serial I/O ports plus 2 parallel I/O ports 

SSM -I04K kit $179.95 
SSM -IO4AT A&T $259.95 
SSM -IO4BB Bare board S 35.00 

SB1- S.S.M. 
15 Hz lo 25K Hz music synthesizer for S -100 

SSM -SB1K kit $239.95 
SSM -SB1AT A&T $299.95 

S -100 Extender - Cal Comp Sys 
Puts problem boards within easy reach 

CCS -2520A A &T $ 24.95 

WE ACCEPT M/C 
VISA & AM EXP 

Versafloppy I - SD Systems 
Versatile floppy disk controller for 8" or 5v. " 

SDS -VFIK kit $219.95 
SDS -VFIAT A&T $269.95 

Versafloppy II - SD Systems 
New double density controller for both 8' & 51/4" 

SDS -VF2K kit S309.95 
SDS -VF2AT A&T $369.95 

VDB -8024 - SD Systems 
80 x 24 I/O mapped video board with keyboard I/O 
SDS -VDBK kit $339.95 
SDS -VDBAT A&T $399.95 

VB3 - S.S.M. 
80 x 24 x 48 memory mapped with graphics 

SSM- VB3 -4mhzK kit, 4 MHz $399.95 
SSM- VB3- 4mhzAT A&T, 4 MHz $464.95 
SSM- VB3- 4mhzUPG 80 x 48 upgrade, 4 MHz 

$ 89.00 
VIDEO BOARD - Ithaca Audio 

64 x 16 assembled 6 tested S -100 video board 
IIS -VBDAT A&T $99.95 

T1 Active Terminator 
SSM -T1K kit S 34.00 
SSM -T1AT A & T S 64.00 

VB2 I/O Mapped Video Interface 
SSM -VB2K kit $160.00 
SSM -VB2AT A & T $210.00 

XB1 Extender Board 
SSM -XB1K kit (with Connector) S 22.00 
SSM -XB1AT A & T S 30.00 

Z -80 STARTER KIT - SD Systems 
Z -80 computer with RAM. ROM, I/O 8 keyboard 
SDS -Z8OK kit $319.95 
SDS -Z8OAT A &T $399.95 

I a' 
COMPUTER 

SYSTEMS 
INC. 

VISA 

Cl 
15620 South Inglewood .Aenue 
I.awndale California 90260 

(213) 970 -0952 

Circle 332 on Inquiry card. 

PLACE ORDERS TOLL. FREE 
1- 800 -421 -5150 

(CONTINENTAL U.S. ONLY) 
(EXCEPT CALIFORNIA) 

Apple is a trademark of Apple Computer, Inc. 
CP /M and MP /M are trademarks of Digital Research. 
TRS-80 is a trademark of Radio Shack. 

TERMS OF SALE: Cash, checks, money orders. 
credit cards accepted. Also C.O.D. orders under 
5100.00. Minimum order $10.00. California resi- 
dents add 6% sales tax. Minimum shipping and 
handling charge $2.50. Prices subject to change 
without notice. International sales in American 
dollars Only 
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WE'RE GIV 
We're not selling it. The JADE Catalog is the best, and the best things 
in life are free. We will send you our new 1981 edition describing over 
4000 microcomputer parts, components, boards, systems, accessories, 
S -100 Boards 

tau tt t 

64K RAM Board - Cal Comp Sys 
4 MHz, bank selectable, IEEE standard 

MEM- 64565A A & T $449.95 

Memory Bank - Jade 
4 MHz, IEEE S -100, bank selectable, 8 or 16 bit 

MEM- 99730K Kit, no RAM $219.95 
MEM- 16730K 16K kit $249.95 
MEM- 16730A 16K A & T $299.95 
MEM- 32731K 32K kit $289.95 
MEM- 32731A 32K A & T $339.95 
MEM- 48732K 98K kit $324.95 
MEM- 48732A 48K A & T $374.95 
MEM- 64733K 64K kit $359.95 
MEM- 64733A 64K A & T $409.95 
MEM- 99730B Bare board $55.00 

ExpandoRAM II - SD Systems 
4 MHz RAM board expandable from 16K to 256K 

MEM- 16630A 16K kit $289.95 
MEM- 16830A 16K Jade A & T $339.95 
MEM- 32631K 32K kit $329.95 
MEM- 32631A 32K Jade A & T $379.95 
MEM- 48632K 48K kit $369.95 
MEM- 48631A 48K Jade A & T $419.95 
MEM- 64633K 64K kit $409.95 
MEM- 64633A 64K Jade A & T $459.95 

32K STATIC RAM - Jade 
2 or 4 MHz expandable static RAM board uses 2114L's 
MEM- 16151K 16K 4 MHz kit $169.95 
MEM- 16151A 16K 4 MHz A & T $224.95 
MEM- 32151K 32K 4 MHz kit $299.95 
MEM- 32151A 32K 4 MHz A & T $349.95 

16K STATIC RAM - Cal Comp Sys 
2 or 4 Milz 16K static RAM a real memory bargain 

MEM- 16160A 16K 2 MHz A & T $279.00 
MEM- 16162A I6K 4 MHz A & T $309.00 
MEM- 16160B Bare board $29.95 

THE BIG Z* - Jade 
2 or 4 MHz switchable Z -80 CPU with serial I/O 

CPU- 30201K Kit $145.00 
CPU- 30201A A & T $199.00 
CPU -3020013 Bare board $35.00 

SBC -100 - SD Systems 
2.5 MHz Z -80 CPU with serial & parallel I/O ports 

CPC- 30100K Kit $299.95 
CPC- 30100A Jade A & T $369.95 

SBC -200 - SD Systems 
4 MHz Z -80 CPU with serial & parallel I/O ports 

CPC- 30200K Kit $339.95 
CPC- 30200A Jade A & T $499.95 

CB2 - S.S.M. 
2 or 4 MHz switchable Z- 80 CPU with RAM, ROM, & I/O 
CPU- 30300K Kit $239.95 
CPC- 30300A A & T $299.95 

2810 Z -80* CPU - Cal Comp Sys 
2.'4 MHz Z -80A CPU w /serial 1/O port 

CPU- 30400A A & T $275.00 

DOUBLE -D - Jade 
Double density controller with the inside track 

10D -1200K Kit $299.95 
IOD -1200A 8" A & T $389.95 
IOD -1205A 51/4" & T $389.95 
IOD -1200B Bare board $65.00 

DOUBLE DENSITY - Cal Comp Sys 
51/4" or 8" disk controller with free CP /M 2.2 

IOD -1300A A & T $374.95 

VERSAFLOPPY II - SD Systems 
New double density controller for both 8" & 5'4" 

IOD -1160K Kit $379.95 
IOD -1160A Jade A & T $439.95 

S.P.I.C. - Jade 
Our new I/O card with 2 SIO's, 4 CTC's, and I PIO 

IOI -1045K 2 CTC's, I SIO, I PIO $199.00 
IOI -1045A A & T $259.00 
IOI -1046K 4 CTC's, 2 SIO's, 1 PIO $259.00 
IOI -1046A A & T $319.00 
IOI -1045B Bare board w/ manual $59.95 ... 

IOI -1045D Manual only $20.00 

I /O -4 - S.S.M. 
2 serial I/O ports plus 2 parallel I/O ports 

101 -1010K Kit $179.95 
IOI -1010A A & T $259.95 
IOI -1010B Bare board $35.00 

100K DAY CLOCK - Mtn Hardware 
Crystal controlled S -100 clock with NiCad backup 

IOK -1400A A & T $329.95 

SB1 - S.S.M. 
15 Hz to 25K Hz music synthesizer for S -100 

IOS -1005K Kit $239.95 
IOS -1005A A & T $299.95 

TB -4 - Mullen 
Extremely versatile extender board with logic probe 

TSX -180K Kit $55.00 
TSX -180A A & T $75.00 

S -100 EXTENDER - Cal Comp Sys 
Puts problem boards within easy reach 

TSX -180A A & T $24.95 

VIDEO BOARD - Jade 
64 x 16 assembled & tested S -100 video board 

IOV -1050B Bare board $25.00 
IOV -1050K Kit $99.95 
IOV -1050A A & T sale price $139.95 

VDB -8024 - SD Systems 
80 x 24 I/O mapped video board with keyboard I 

I0V -1020K Kit $399.95 
IOV -1020A Jade A & T $459.95 

VB3 - S.S.M. 
80 x 24 or 80 x 48 memory mapped with graphics 

10V -1095K Kit, 4 MHz $399.95 
IOV -1095A A & T, 4 MHz $464.95 
I0V -1096K 80 x 48 upgrade, 4 MHz . $89.00 

PB -1 - S.S.M. 
2708, 2716 EPROM board with built -in programmer 

MEM- 99510K Kit $159.95 
MEM- 99510A A & T $239.95 

PROM -100 - SD Systems 
2708, 2716, 2732, 2758, & 2516 EPROM programmer 

MEM- 99520K Kit $219.95 
MEM- 99520A Jade A & T $269.95 

Single Board Computers 

AIM -65 - Rockwell 
6502 computer with printer, display, & keyboard 

CPK -50165 1K AIM $374.95 
CPK -50465 9K AIM $449.95 
SFK- 74600008E 8K BASIC ROM ... $99.95 
SFK- 64600004E 4K assembler ROM $84.95 
PSX -030A Power supply $64.95 
ENX- 000002 Enclosure $49.95 

4K AIM, 8K BASIC, power supply, & enclosure 
Special package price $625.00 

Z -80* STARTER KIT - SD Systems 
Z-80* computer with RAM, ROM, I /O, & keyboard 

CPS- 30010K Kit $369.95 
CPS- 30010A Jade A & T $459.95 

Motherboards 
ISO -BUS - Jade 

Silent, simple, and on sale a better motherboard 
6 Slot (5' /, "x8W') 

MBS -061B Bare board $19.95 
MBS -061K Kit $39.95 
MBS -061A A & T $49.95 

12 Slot. (9- % "x8' ") 
MBS -121B Bare board $29.95 
MBS -121K Kit $69.95 
MBS -121A A & T $89.95 

18 Slot (141/2í' x 8%') 
MBS -181B Bare board $49.95 
MBS -181K Kit $99.95 
MBS -181A A & T $139.95 

Mainframes 
MAINFRAME - Cal Comp Sys 

12 slot S -100 mainframe with 20 amp power supply 
ENC- 112105 Kit $309.95 
ENC- 112106 A & T $349.95 

DISK MAINFRAME - NNC 
Dual 8" drive cutouts with 8 slot motherboard 

ENS -112320 with 30 amp p.s. $699.95 

Video Monitors 
9" B & W MONITOR - A.P.F. 

High quality, high resolution video monitor 
VDM- 750900 9" monitor $149.95 

13" COLOR MONITOR - Zenith 
The hi res color you've been promising yourself 

VDC-201301 $449.00 

12" GREEN SCREEN - NEC 
20 MHz, P31 phosphor video monitor with audio 

VDM-651200 12" monitor $249.95 

SUP'R'MOD II - M & R Assoc 
Color or B & W TV interface recommended for Apple 
IOR -5050A A & T $29.95 



ING IT AWAY 
peripherals, and software. All you have to do is ask for it. Just circle 
our inquiry number on the reader service card in the rear of this 
magazine and we will send you the best. It's free and it's easy. 
Accessories for Apple 

16K MEMORY UPGRADE 
Add 16K of RAM to your TRS -80. Apple, or Exidy 

MEX- 16100K TRS -80 kit $39.95 
MEX- 16101K Apple kit $39.95 
MEX- 16102K Exidy kit $39.95 

DISK DRIVE for APPLE 
5'//' disk drive with controller for your Apple 

MSM- 12310C with Controller $475.00 
MSM- 123101 w /out controller $375.00 

8" DRIVES for APPLE 
Controller, DOS, two 8" drives, cabinet, & cable 

Special package price $1475.00 

AIO - S.S.M. 
Parallel & serial interface for your Apple 

1OI -2050K Kit $159.00 
IO1 -2050A A & T $199.00 

PRINTER INTERFACE - Cal Comp 
Sys 

Centronics type I/O card w/ firmware 
IOI -2041A A & T $99.95 

APPLE CLOCK - Cal Comp Sys 
Real time clock to /battery back -up 

IOK -2100A A & T $119.95 

SUPERTALKER - Mtn Hardware 
Speech recognition /synthesizer wfspeaker & mike 

IOS -2015A A & T $275.00 

Z -80* CARD for APPLE 
Z -80 CPU card with CP /M for your Apple 

CPX- 30800A A & T $279.95 

MICROMODEM - D.C. Hayes 
Auto answer /dial modem card for Apple or S -100 

10M -2010A Apple modem $349.95 
IOM -1100A S -100 modem $375.00 

Micronet Modem - Micromate 
Direct connect w/ all Micromodem II features 

IOM -2020A Best Apple modem $275.00 

EPROM ERASERS 
Spectronics hi intensity industrial eraser 

XME -3100 Without timer $69.95 
XME -3101 With timer $94.50 

L.S. Engineering UV eraser for up to 48 EPROMs 
XME -3200 A & T $39.95 

Circle 333 on Inquiry card. 

8" Disk Drive Sale 

JADE's new dual disk sub -assemblies include: 
Handsome metal cabinet with proportionally 
balanced air flow system, rugged dual drive power 
supply, cooling fan, cable kit, lighted power 
switch, approved fuse assembly, line cord, Never - 
Mar rubber feet, and all necessary hardware to 
mount 2 -8" disk drives - it's all American made, 
guaranteed for six monthes, and it's in stock! 

Dual 8" Sub -Assembly Cabinet 
END -000421 Cabinet kit $225.00 
END -000420 Bare cabinet $59.95 

Single sided, double density disk drive sub- system 
END -000423 Kit w/2 8" drives .... $995.00 
END -000424 A & T w/2 8" drives $1195.00 

Double sided, double density disk drive sub- system 
END -000426 kit w/2 8" drives .... $1495.00 
END -000427 A & T w/2 8" drives $1695.00 

8" DISK DRIVES 
Highly reliable double density floppy disk drives 

Shugart 8018 single sided, double density 
MSF- 10801R SA -801R $425.00 
Special Sale Price 2 for $790.00 

Siemens FDD100.8D2 single aided, double density 
MSF- 201120 6 mo warranty $395.00 
Special sale price 2 for $750.00 

Qume Datatrak 8 double sided, double density 
MSF- 750080 SA -851R compatible .. $625.00 
Special sale price 2 for $1198.00 

JADE DISK PACKAGE 
Double -D controller kit, two 8" double density drives 

CP /M2.2, cabinet,.power supply, & cables 
Special package price $1395.00 

DISKETTES - Jade 
Bargain prices on magnificent magnetic media 

51/4" single sided, single density, box of 10 

MMD- 5110103 Soft sector $27.95 
MMD -5111003 10 sector $27.95 
MMD -5111603 16 sector $27.95 

5'A" double sided, double density, box of 10 

MMD -5220103 Soft sector $39.95 
8" single sided, single density, box of 10 

MMD -8110103 Soft sector $33.95 
8" single sided, double density, box of 10 

MMD- 8120103 Soft sector $39.95 
8" double sided, double density, box of 10 

MMD- 8220103 Soft sector $57.95 

NOVATION CAT 
300 baud. auto answer /originate acoustic modem 

IOM -5200A Special sale price $139.00 

D -CAT 300 baud, direct connect modem 
IOM -5201A Special sale price $179.00 

Z-80, Z-80A, and the letter Z are recognized trademarks 
of Zilog, Inc. CP /M is a registered trademark of Digital 
Research Corp. CBASIC is a trademark of Compiler 
Systems, Inc. 

Printers 

SPINWRITER - NEC 
65 cps, bi- directional, letter quality with tractor 

PRD -55510 with 16K buffer $2595.00 

BASE 2 - Impact Printer 
132 cps, bi- directional, tractor feed, & graphics 

PRM -13100 $649.00 

DP -9501 - Anadex 
9 x Il dot matrix, 220 column, 200 cps, & graphics 

PRM -10501 Standard DP -9501 .... $1395.00 
PRM -10511 with graphics & 2K . . $1450.00 

MICROPROCESSORS PROMS 
z-80 10.95 2708 450ns 
Z-80A 12.95 10 for $59.00 
6502 11.50 2716 125v 12.95 
6800 11.95 2716 5v 12.95 
6801 17.95 10 for $89.00 
6809 39.95 2532 5v 39.95 
8035 24.00 2732 5v 39.95 
8080A 6.59 2758.5v 19.95 
8085 15.95 
8748 59.95 

RAMS 
211,02 2 MHz 1.25 

Z-80 SUPPORT 21102Á 4 MHz 1.50 
3881 PIO 9.50 2114L 2 MHz 3.75 
3881 -4 P104MHz . 14.50 2114LÁ 4MHz 3.95 
3882 CTC 9.50 2147 7tlns 39.95 
3882 -4 CIC4 MHz 14.95 4116 4.95 
3883 SIO 29.50 4164 64K xl 175.00 
3884 SIO 49.50 5257 2 MHz &75 

6800 
SUPPORT 

6821P 5.95 SUPPORT 
6828P 11.95 DEVICES 
6834P 2250 8212 4.95 
6840P 1 &75 8214 4.65 
6850P 4.80 6516 2.95 
6852P 5.79 8224 3.25 
6875L 7.40 822411 10.95 
68488P 25.00 8226 3.85 

8228 4.95 
8238 4.95 
6543 &00 
8250 14.95 
6551 &50 

UARTS 8253 13.95 
AY5 -1013A 5.25 8255 &50 
AY3-1014A 8.25 8257 19.95 
TR18028 5.25 8259 17.95 
TMS6011 5.95 8275 49.95 
IM6402 9.(8) 8279 15.95 

iaaa aaaaanaaaaaaaaaaaanaaaaaaaaaa 

5257A 4 MHz 7.25 
MK4118 1&95 

BAUD RATE 
GENERATORS 

MC14411 10.00 
1.843 MHz xtal 4.95 

PLACE ORDERS TOLL FREE i 
Continental U.S. Inside California 

1 800 -421 -5500 800 -262 -1710 a 
For Technical Inquiries or Customer Service can 

I 213 -973 -7707 
is .TA n: 1 

Computer Products 
4901 W. Rosecrans, Hawthorne, Ca 9025(1 1 

TERMS OF SALE: Cash, checks, credit cards. or 
U l'urchase Orders from qualified firms and institutions. 1 Minimum order $15.110. California residents add 6t tax. 

Minimum shipping and handling charge $2.50 Pricing 
and availability subject to change without notice. is 



7400 
SN7400N 
SN7401N 
5N7402N 
SN7403N 
SN7404N 

19 
22 
22 
22 
22 

SN? 4123N 
SN74125N 
SN74126N 
SN74128N 
SN74132N 

59 
39 
44 
59 
69 

SN7405N 23 5617413654 95 
511740619 23 56741395 95 
5/474076 23 5N7414154 69 
5614086 26 SN74142N 295 
56740961 23 551741436 295 
551741011 22 5197414411 295 
561741 IN 29 5517414511 62 
514741211 29 5517414711 1 95 
511741311 39 5611414811 20 
511741411 59 5547415011 99 
511741611 29 5517415111 67 
SN7417N 29 5N74152N 67 
511742011 22 507415314 67 
SN7421N 35 SN7415419 1 19 
$617422N 29 5N74155N 82 
5517423N 29 SN74156N 89 
SN7425N 29 5N74157N 69 
5147426N 29 SN74158N 165 
50742751 29 507416011 95 
SN7429N 45 5N74161N 95 
$517430N 23 55174162N 89 
5074328 29 5117416351 87 
SN7437N 29 SN74164N 97 
SN7438N 29 SN74165N 97 
5517439N 29 55174I66N 120 
551744011 24 5547416711 95 
$617441N 79 56174170N I B9 
50744251 57 5617417211 595 
5674436 79 50741736 79 
$547444N 79 55174174N 89 
$N7445N 79 5N7417561 89 
56744661 79 5N741 76N 85 
SN7447N 59 56174177N 85 
514744811 79 5N741 79N I 6 
$N745051 23 51914180N 75 
551745151 23 56741076 175 
51.4745351 23 SN74162N 75 
SN7454N 23 5N7416454 t 95 
5N745951 29 SN7418561 195 
507460N 23 5674196N 995 
5517470N 39 561741850 3 90 
5N7472N 34 SN74190N 15 

5547473N 38 91474191N 1 15 
5547474N 36 5014192N 85 
507475N 36 55741935 85 
$674765 36 56174194N 85 
50747914 460 51474195N 85 
554748011 59 5517479611 85 
$517481N I 10 51474197N 85 
SN7482N 110 $1474190N 39 
$1.17483N 55 51474199N I 39 
5N7413561 65 5N742216/ 1 39 
SN7486N 39 5N74251N 95 
51474896 175 511742/.3N 105 
$547490N 39 5N7427961 89 
511749711 65 5111428351 215 
50749211 52 5617428451 390 
5147493N 49 5N74285N 390 
519749411 72 501429051 I 25 
5074956 65 51474296N 95 
5N7496N 72 50749655 68 
56749751 310 551743665 68 
$N74100N 99 91474367N .79 
$674107N 32 51474368N 79 
56474709N 53 5874390N 190 
SN74116N 195 5674393N 
5717412154 29 5N74490N 790 90 
5674122N 39 

CMOS 
CD4000 35 CD409J 99 
CDa0D1 35 C04094 2 95 
C04002 35 C04098 249 
CD4006 139 C04099 2 25 
C04007 29 MC14408 1295 
CD4008 139 69614409 12 95 
C04009 49 54C74470 12 95 
604070 49 MC14412 1295 
CD4011 35 MC14415 8 95 
CD4012 29 MC14419 4 95 
CD4013 49 C04501 39 
C04014 139 604502 1 65 
C04015 115 CD4503 69 
CD4076 59 C04505 B 95 
CD4017 719 C04506 75 
6040111 99 CD4507 95 
C040'9 49 CD4508 3 95 
C04020 I19 C04510 39 
C04021 119 CD4511 39 
CD4022 715 C04512 39 
CD4023 38 CD4515 395 
C04074 79 604516 169 
C04025 18 CD4518 
C04027 65 C04520 

;39 
39 

C04028 85 CD4555 4 95 
CD4029 129 C04556 99 
C04030 45 C04566 2 25 
604037 325 74C00 39 
CD4032 2 15 74602 39 
CD4034 325 74604 39 
CD4035 95 74608 49 
C04037 195 74610 49 
CD4040 729 14C14 165 
604041 125 74C20 39 
CD4042 95 74C30 39 
CD4043 85 74632 99 
C04044 85 74C<2 1 85 
C04046 775 74C48 2 39 
C04047 125 74C73 85 
CD4048 99 74674 05 
CD4049 69 74685 2 49 
CD4050 69 74689 496 
C04057 I 10 74C90 85 
C04052 I 10 74693 95 
604053 7 70 74C95 1 85 
C04055 395 146107 1 19 

C04056 295 146151 2 49 
C04059 995 146154 350 
CD4060 739 746157 2 10 
CD4066 75 746160 2 39 
C04069 35 746161 2 30 
CD4070 49 746163 2 39 
C0407 35 746164 2 39 
CD4072 35 74C1 73 2 59 
C04073 35 746174 7 75 
C04075 35 746175 275 
CD4076 29 746192 2 39 
CD4077 35 746193 239 
C04078 35 146195 2 39 
604061 35 74C922 7 95 
CD4082 35 /46923 695 
C04085 195 1.11480695 150 
C04089 295 MM90C97 1 25 

74LS00 
7415006 35 7415164N 119 
74LSO1N 28 741.5165N 89 
741502N 28 741916661 248 
741503N 20 7415168N 189 
741504N 39 7415169N 189 
746505N 20 741.5170171 199 
741506N 39 741517384 89 
741.5096 39 7415174N 99 
741.51oN 28 741517519 99 
741511N 39 741518179 2.20 
7415126 39 741.519014 115 
)41513N 47 741.5191N 115 
741.51474 125 74151926 98 
741.515N 39 741.519319 98 
74652011 26 7415194N 115 
7415278 36 741.5195N 95 
7415226 30 741.519671 89 
741526N 39 746519779 89 
74152751 39 741.5221N 149 
7465286 39 74152406 1.95 
741.5308 26 74152416 1.90 
74153254 39 74152426 1.95 
74153751 79 741.5243N 1.95 
74153819 39 741524419 195 
741.5405 26 741524519 495 
741.54279 79 741.9247N 110 
7415476 79 741.5248N 110 
741.548N 79 7415749N 169 
741.951N 26 74L5251N 179 
7465546 35 741.5253N 98 
741.555N 35 74652576 98 
741.5736 45 741.52586 98 
74157419 59 741.525979 295 
741.575N 68 746526074 69 
7415766 45 741526171 249 
741.5784 65 741526679 59 
746583811 99 7415273N 175 
74158554 119 7419275N 440 
7465866 45 74152796 59 
7415906 75 746528379 10 
741.5925 25 746529011 29 
741.693N 75 74152936 95 
7415956 88 741.5295N 10 

741.596N 98 7415298N 29 
7465107N 45 741532479 75 
741.510911 45 74193476 95 

741.51150 49 741.5348N 95 
741.5113N 49 14153526 6!, 

741.5114N 55 74153536 65 

7415122N 55 74153636 1'r 

741.5123N 119 741.536511 91 
741.5124N 135 74153666 9r 

746.5 12514 89 7415367N 73 
741.512614 89 74653686 73 
741.51326 79 7415373N 27'. 

741.5136N 59 741.537479 
741.513811 89 741.537511 6 
7415139N 89 7415.77771 195 
741.5145N 125 741.9385N '195 
74L514814 149 741.538814 
741.51516 79 741539019 1.95 
7415153N 79 7415393N 195 
741.51548 249 741.539511 171: 
741.575519 119 741.5399N 29', 
7415756N 99 74164246 295 
7415157N 99 74156686 175 
74151588 75 74156706 22'1 
741.5160N 98 8115950 199 
74151616 115 811.596N 19 
7415162N 98 8115976 199 
741.516311 98 811.59879 799 

LINEAR 
78/n5 
781906 
?BM G 
LMr0511 
LMIO5AH 
1M30011 
1M301CNM 
LM304H 
1613059 
LM306H 
LM307CN/H 
L M31386N7H 

595 
1 49 
1 49 

99 
295 

79 
35 
98 
89 

3 25 
29 
98 

LM309K 149 
L I/43106N 125 
1M37t0/6N71f 98 
1143120 175 
1143177 275 
LM318C51/H 149 
LM319N7H 125 
LM32014.XX 149 
11932070X 125 
1M32ppXe 125 
L193231c 495 
11032414 125 
1M339N 95 
LM34016101- 149 
15434077X' 125 
LM340H.XX- 125 
15434451 195 
LM348N 185 
LM358CN 98 
1M360N 149 
6143726 195 
LM376N 375 
1.5437754 375 
L M38OCN7N 125 
1M387 179 
1.143837 ; 95 
6/438654 49 
1.1930754 149 
L M390N 195 
NE531077 375 
6165550 39 
NE556N 98 
NE5677 1995 
NE5628 795 
NE565NM 125 
NE566HN I 75 
54E5679M 150 
NE592N 275 
1147020 299 
1.117095179 29 
114710617N 98 
LM711N7H 39 
1M715N 195 
LM723N751 75 
LM733N7H 98 
LM739N 115 
15.17416147H 3J 
LM741CN-74 19 
1.M7475401 79 
1M748NM 39 
1.1476066 ; 95 
L M1310N 90 

LM1414N 1 á.l 
LM1458CN/N 49 
MC1488N 149 
MC1489N 149 
LM1496N 89 
1141556N 1.50 
11418006 73 
1.14 1820N 95 
LM1850N 95 
1M188914 39', 
LM2111N 17', 

1M290DN 99 
1M2901N 250 
1542917N 29n 
CA30137 22r 
CA30187 19r, 
CA30217 349 
CA30237 297 
CA3035T 

2 q 1 CA1039T 
CA30467 129 
1M30536 I 

3 2S 
CA3060N 3 25 
C.A706219 49', 
1143065N In" 
64308054 12 , 

CA3081N 16e 
CA30826 169 
CA3083N 195 
CILI086N 
CA1089N 
CA30966 2 u, 
CA309714 19" 
CA31307 24, 
CA31407 241 
CA3146N 24'7 
CA31607 I a 
CA3190N 19' 

CA3401N 6-- 

MC34236 In. 
MC3460N 39` 
80352414 395 
CA3600N 3 50 
LM3900N 59 
L5439056 149 
1M3909N 98 
RC4131N 295 
R6413651 I 10 
116475154 450 
RC4194 95 
RC4195 440 
ULN2001 125 
8662003 150 
56754506 59 
5N7545 1N 49 
514754526 49 
SN75453N 49 
SN75454N 49 
SN75491N 89 
S14754926 89 
5675493N 89 
S147549454 89 

RETAIL STORES OPEN MON -SAT 
STORE 1310 "8" E. Edinger STORE 674 El Camino Real 

#1 Santa Ana, CA 92705 #2 Tustin, CA 92680 
Showrooms, Retail, Warehouse Specializing In Systems 
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6K 

COMVEN 

TEXAS INSTRUMENTS 
meiteme Air 

99/4 PERSONAL COMPUTER 
Superar Color. 
Music. Sound and 
Graphics - and a 
Powerful Extended t1 
Basic - All 
Built In. 

$1099.00 
BECKMAN 
Digital AIultilneters 

NUpoly 111 11 we AND 11111 err ` JS Croa 1 80017 - Ike WICK 31O h. at II7.e 
Pp "Vr' tabu 7 MSUP1 19 ryes 840259 yac 

-10r ire 1101300 NS a 05 -. Vac ma". are 

,L.;, 
si earl Norton or 

Pa IC aro +°m 
Onmsre 

s ys 

TECH J00 Dp7a1 Mu'ivne1e, 9700 
TECH 310 Dp4aIM3leneer 9730 
06207 VmNC4"W.0Case 510 
1.211 0e1u4lta Cave f24 

.211 Koh nrobe SJS 
RhZ21 Rope 945 
CL-24 Ale Cunee Oar. $10 
76.241 Dea.e Ies1 $10 
TLN2 Spare less Leads K 96 

ADVANCED 
COMPUTER 

PRODUCTS 
g Apple 16K 

or Apple'Il Plus $990 
DISK SYSTEM SPECIAL 

Apple II Plus w /481< Supermod Video Modulator 
Disk Il w /Controller Integer Based ROM Card. 

Reg. $2,220.00, ACP Price $1819.00 SAVE $401.00 
H,.STeNt Senat 00 516900 5505 O8"SooIor 534900 991519 ROM C,eo 

Cen110765 Primer I/O 18000 Apple Glápncs 131.479 67500 Polo Caw 
A007770í Il Firmware 18900 DC Hayes Modem II 34995 M 6 R M TT:.I'' 
APOM Clock 26900 4A II wee.. A Des 33 79700 Sanyo C.,> .. 

16N UPC ''" 
OeuIm I'.. 

Inlyd 1440 Syslem 
lead X40 Coeur,* 
All Music Synlneslln 
16 Cn Analog heilt 
2 Cn Analog Output 
13.Kty Keypad 
067-Cdc 

17995 Orsh II 45900 
26995 Pascal Lang System ßO00 
259 95 Parallel Prone COO 165 00 

24995 Cdmm ndapms Caa 18900 
164 95 Bus't1e55 50n W ñ7e Pk9 625 00 
/1995 Como tO Megabyte Dnve 
72500 462500 

Neu'SICSi µtNlraO 
flu /V.'S 
SuOedale7 
Casnrr 

,' MUSIC MACHINE 9 
WITH 77 VOICES, 

minim up ruta S129.95 
FLOPPY DISK DRIVES 
6'P7859.á. s09.4(65 11900 
Snogad 554005': 35 each, 29500 
Snugad 800/80119 B- 475 00 
Siemens Shooed Compatible Model 

10012080 42900 
PERSCI Model 277 Dual 119500 
.'/ANGO,SIEMENS 5': Dove 29000 
í.1q 952 5':' Owl 34800 
.y NGO /SIEMENS 262 Dual 5': 395 00 
s'7ANGOSIEMENS 62 29000 

NEW APPLE PRODUCTS 
'APPLE FAN - Cues INm14 780770 Iron meroweed 

manna, Msged 5070417 lar Á5O0 54995 
'977 3' - Kea 80 24 Vas Bead b AWe CorOlne1I 

caroatte ee Nw4 532995 
'BAR WAND" Newtelt Paxare 8F05-3000 Oar Cae 

Nelms/ 10 Apple 519900 
'SEC APRE ND" - e Chivar 190 11020e caye71 

assemble] and 8014 59950 
1A570 APPLE 80 'RACK DISK DRIVE Few, 4059 b 

AMe 5v: 80 TN 545900 
'APPLE FORTRAN" 317500 

'ORE CRYPIEKT le data ererydw as 
!9013 514900 

'LYNX APPLE MODE.- ra anden WNW 
mass 528900 

'51,x2 Gyps Wed. Ca/ by Bate 2 515995 
e- DM Ones b Apee Celle*/ 005. Iwo 8' 

Ornes eabeel and rape 5195000 
'MICROMOOEM - OC Rayes 531995 

-DIGISEC7O7 Canees Meer . o 741es 

pelts 531995 
/M C* KWINM Mme. 4ennb Me' spy¢. ESC 

- me -. 41y5 b Nstac conellbel 516900 

DOS 331Ngae Km 23 '., more slaw r.'I..- 

Momlan Rarde011640 (Taw be ,r 
16 celer, 

Caere. 11 Freer.. let 70-, meal) eles1 
Speed .K see an ,taos stet. nb9 WON* 

Ask NntN6 Arne. ma deamg 
Imprpd mvlul Ver, 90 N 514500 

easel Rarer et Ales pue 

clMO ataaMe s lo Pascal nwenne t 56500 
Demean Raa,are E eposvn cluses 

Wr 
leva sols 

In bp* IMO*. software seal.. 
hides taxer spay 

Smart Term ape 50.24 Veno Can 
58ntee 0,10 
Apte Menwe all Awe Ide ant 1.7dae 

Cad 554900 
NEW/ [Mona CmWer 57 stems APPLE Dam 

041 5724 95 

NEW, 1.90 StlXad 74 APPLE CPM 22 a M BASIC 
50 932500 

NEW Calons MeriXrin.4ts Mewed b 
APPLE 517500 

NEW APPLE SOFTWARE 
01E1511155 - 4p4e II .eruo, d Sur Was ken 1'M Oriee' - R,R.s sanylm of Weser, Gud, . 

414e m dak 53495 >d Sleet Swarm 5are auto as Nam 5_'"' 
IraSWaLlAaape-H1Re51erd14X5ec 510995 5 lab SereumNSy- 51495 
'Ste blllef - NW u serson d IN notate ow aeah 6-14r111I Te1 of 5619!. 

narrM'CUMey' S2995 / 1E91 NVe Z-80 CC . .,, Ca. td Nu 

I=MEMCONTINEKTAL SPECIALTIES 
Mea LM- 340 -gene Logo 110rma 58500 
Model 5M -I Loge Maxim 6000 
Mlle LM -O Loge Manl0 14700 
eu-700 1s0 6907 Portage 11maIcy Counlel 

14900 
Mele LI-I 0011 Lags Probe 5000 
Mele LP-2 Erne my loge Plebe 2600 
Model 173 HO Speed Load Robe 7700 
MAAO LIS -I logo hale KT 21 95 
Mede LIDI, LTC- 210gcal Analy95101.5 220/250 

q7,`' Prato Clips 
1.tp i ayC16 á isBAn Cso PC Ó 

24hn CM PC'24 
4xn 

9 9 50 J44, 40Cb PC40 51495 

Proto Boards 
1895 PO-104 5400 

.. .... 1/1 00 P8-203 97 00 
00 21 Pe2034 1 900 

,e702 2500 P8-2019.49 12900 
P6103 4300 

SEMICONDUCTORS 

*SPEAK! m 

DIGITALKERL" 
Speech Synthesis System 
Tn. 0101100<EN .1 a ¶peace sommes,, II57em 
consal.ng 01 mulnp* Nahanni MOS in. - 

gtied circlets. II contains a beech 0r0e55e 
clue ISPC1 and speech ROM and nen used 
w, 1,11,1. 4mpl61,X1. and Speaker, 
0.040715 a Syslem,MCn emanates f.ph pwlrly 
speech including the natural m11.170. and 

pnasr5 d the 01p,17415neech Male. lerNte, 
ara children's votes can Ce 5yn7nasged 

Completely independent system, not 
requiring a oroceesa Conlrolter 

Desyned to be easily interlaced to most 
papotere 0 pr7 rs C$Seo 

256 doss6e addressable epraeean3 
Mate. tamale. and cm191.5 vmce7 
Natural'nlleclw 

0m 
n and empnays of ongenal 

5470511 
Addresses 120N d ROM directly 
Commu wren stew pur clocked 

dynamo OMs 
771 comwbbe 
MICROBUS'" canpel'be 

0113I7ALRER'- DTI 000. Sail con0lnd 
Wald INN - wNn loot weal.. and 
Potwar supply - can wet Off ny dNlrd 
Aomunelon Xl 144 wows $485.00 
DIGITALNER' 071060. cmpatlor building 
01819Ikee Into your own vIUMIOn design. 

M $79.00 National 

D 

Personal Computer System 
ATARI 800 $825.00 
ATARI 400 $449.00 

AATARIR Boo & aoo 

ATARI 800 Includes: Computer Console, BASIC Lang Cartridge, Education 
System Master Cartridge, BASIC Language Programming Manual. 800 Operator's 
Manual w /NOle6OOk, 161( RAM Module. Power Supply. TV Switch Box 
aryhan, Haw Sear tumor Narr 

5.0u 

46500 never, Sen 549 Sum w Nrr Cum. 
woe HU4r'we7rnn wr. da:i,- r.7.r+-,,,; 

99 1909 Sex sae,. le. Svc Gs, nya,^' 
51 1.0 Dv.. Neel, 1¶ -: W.. Naerl 
5500 eructs :a Attar, s tav ur.r, v d . 
4100 
41co Caret 7aq, 6011 
4740 5aau -769,,-.u'. , 
1540 Bair .. 
4700 EMU.. wiry Accouw0"nl 
5560 An Vemne r.n P. 

wre t w o 5590 rcoes. ̂Ease," vnae P. e:. 

SINGLE BOARD COMPUTER SELECTION GUIDE 
10x11 *10901311 1571110E EICLI511E 11411 MCI 5101 ICY mitt 11901511E 
KIM I 0500 16900 Add 2995 SC,S9C100 N'4 
SIR -I 6507 23900 Add 3995 AIM 65 - Á0045m 
Crante/ ZIO 40900 N :. 

ACP'S COMPUTER PRODUCTS& GADGETS 
You won't believe 

your 
ea bones... THE 

BONE FÖNE 
SKIERS , JOGGERS 

j)f 
1 m ,6- k " '6595 

SKATERS 

CYCLERS 

You must near 

It and led it 

to believe it 

AM /FM stereo 

Surrounds and 

tills your 11ady 

With sound 

No earplugs 

You wear It 

P.O. Box 17329 Irvine, Calif. 92713 
Direct Order Lines: (714) 558 -8813 
(800) 854 -8230 or (800) 854 -8241 

QUARTZ LCD WATCH 
WITH SNOOZE ALARM 

'1 1,301, and lunct'on5 0l 1nr, 

...pensive models al an 
;illOrdable price. 

NEWS 
6 FUNCTION! 

M DO 
MINUTES DATE 
SECONDS DAY 

NI 01 a 
meta. 

aortal 
11 91 to w 101 

An Outstanding ACP Value 

$21.95 

LCD CALENDAR 
CLOCK GEAR 
SHIFT KNOB 

Time and Date Digital 
Display with Backlight 
for Night Use. 

Wi rope. p NEW! 
Gems, u 

DusnMCD1n 
Ione. rum SecmM 

$26.95 
FOR INTERNATIONAL ORDERS: 

1310 E. Edinger (714) 953-0604 
SandaAna, CA92705 TWX:910- 595.1585 

Circle 334 on inquiry card. 



ADVANCED 
COMPUTER 

PRODUCTS 
STATIC RAM BOARDS 

N, 
S-100 32K (uses 2114) L Irx! 
ASSEMBLED Kit 1'/54 P 
450r,m 459.00 450ns 429.00 
250ns 489 00 250ns 459.00 
Bare Board 43.95 
Bare Board w /an parts less ment 99.95 

MODEL 2065 
64K DYNAMIC RAM 
MODULE 5600.00 

APPLE/EXIDY/EXPANDO 
TR$ 8018K- UPGRADE KIT 

$49.95 TRS-80 /APPLE $49.95 
MEMORY EXPANSION KITS, 

4116's, 16K (200/250 ns.) 
8 pcs for $49.95 

w /instructions 8 jumpers 
Call For Volume Priang 

* Special TRS80 Schematic S 4 95 
* Expansion Interface Schematic S 4.95 
* Expansion Interlace Connector. 7.95 

0lilnr 

EXPANDORAM II MEMORY KITS 
Bank Selectable * Uses 4116 200 es. 

* 
* Phantom MKo * Up to 4 MHz 

Expando Expando 64 Kit (4116) Assem. 8 Tested Add 550. 
16K $269.00 48K 5435.00 
32K S349.00 64K 5505.00 

PERSCI MODEL 299B q' ¡` DISKETTE DRIVE 
eG1fv: 3.2 Mbytes capacity 

(unformatted). max. seek 
time 100MS. 
ACP Price - 2 199.00 

The VISTA V -80 TRS80 ADD-ON 
Disk Drive System 

Tee SALE 

11S299 

THE VISTA V -200 FOR EXIDY 
Ito. M. 119141 
1901, 549,14, Moe 654 

1 

ATTENTION VIDEO HOBBYISTS!!! 
BOX BUILDERS 
USE AS REMOTE TUNER/TIMER 

FULL SCHEMATICS AVAILABLE 
FOR ONLY 55.90! - FREE W /PURCHASE 

NEW, UNUSED COMPONENTS 
From Tie RCA VOT -20) Videussette Recover 

559.93 

539.99 

s19.9s 

- - 

s 2 
sr 22.34 

.19 

574.95 
Please Call For Volume Discounts 

RAM BOARDS SPECIAL 
1 

/r5 

K 16K Alta. 
Amon, PI T..1od 5119 95, c 

RAM áce 
595.03 1 V 

LOW COST FLOPPY 
DISK SUBSYSTEM 

: Is,Oq 5+9 . 514119.00 
cotte MI IIIm IISC 15005 M Mis PMl 

SAVE 570000 15179900 VALUE) 

WATANABE MIPLOT 

s1195007 

IMS STATIC RAM BOARDS 
450 ns. 

5209 UO 5189.00 
5449 00 5399.00 
S72900 5629.00 

00. Slob, 
Sr..),: 

k SIa11 

CENTRONICS PRINTER 
Model 737 

. nnPro . 

n,1m6835.00 

1,E.' SD 
STÁSICÉEÓDSD BOARDS 

8800 MICROMODULE PRICE LIST 
ól1511 PüCRIPnON 'HILE 

A Soar Boma M9a 549500 
ed Sm 9d Como .61309, 59500 

I O 

lre 
5 5'0' ra l eo. Bna,11 17500 

5E11300 r aad B SuPP1r 
DC Inp.,r Pnw S1n,1ur 
U611Y P.ao 134a0 
Arm Pru. Monona Mr01uem 
Bulloe.d U61a1Y P,n" Dowd 
12K EPROM/RAM IA.alw, 
EPROM PoPam,md 11LaU 
Ir. CnannP, Farmer 1,0 Modu9 
tirnalParaOa 1,0 M,xA,O 

12o SMt.r RAM 450, 
12K S':.Irr RAM 2000. 
Eon E. 

I 
,n,b" 

MIA't,1,Pp,':.nm.A O. 1459 
1 Cls,nei D.11oP. 59.. POINd 

10000 
:7500 
J2500 

3900 
.19500 
4900 

25000 
2000 
2N500 
32500 

5 M 
69500 
RM..00 
6500 

.195 00 
: 9!, 00 
55000 

2'r 00 
150011 

UV 'IEprom raser 
Model UVs -11E 369.95 
H.71L7'. .3 E;1Ii111 . at .1 11Irrt' 

Backed by 45 year, 

Model S-527...8258.00 

EMAKO-20.. 
UNBELIEVABLE!! 
125C0s 601pn- Vertrca 
Formal Un,l 96 Carac 
leis - 000er. Lower Case 

5' ro 9 5- Ad 03130,0 
B0 ce1310 col douve 

wdle Ful196 tear USCI 

EMAKO -22 $799.00 

Reg 5777.00 $589.00 

VISTA V -300 PRINTER 
25 CPS, Full Character 

isy l Column 
Model 
No. FP1500 S1995.00 

BASE II PRINTER 

115,230 VAC. SO 
v6oH2 
72 00 9612104 

12 Cear; Ewe 
tirAl.5t5w,cn ern 

WITH ALL ORIONS ACP NICE $599.00 
Ow,n M Terminal Screen 115u95 11920 C^ 
rhnian 5' time Speed Pacer ..ace a G,., 

Z- 80/Z- 800/8080 CPU BOARD 
On board 2708 22m included 145011 
Power on lump Completely Iocketd. 
2.90 Am... and Tesled 
Ze0 Ka 
200 Bare PC Board 
Fm 4WD Speed bd 51500 

8080A K4 . . S 99.95 
8080A Assembled.. .5149 95 

5185 00 
512995 
S 3195 

S-100 MOTHERBOARD SPECIAL 
8 slot expandable v: 
rey S69.95 ':OW S52 95 

SIEMEN'S FLOPPY 

CHECK OUR FLOPPY DISK PRICING' 
ON THIS PAGE 

ACOUSTIC MODEM 

SALE 
SIEMENS 
542900 

SHUGART 
8Ú0R 

579.00 

'D' CAT MODEM NOW AVAILABLE 
5199.00 

MONITORS 

DATA BOOKS COMPUTER BOOKS 

SALE 050099C 000ís SALE 

00805 Pr,a4mm.9 
6800 Pldlmm0] 

Sale 

SALE SOBES COMPUTER BOOKS SALE 

RETAIL STORES OPEN MON -SAT 
STORE 1310 "B" E. Edinger STORE 674 El Camino Real 

u1 Santa Ana, CA 92705 #2 Tustin, CA 92680 
Showrooms, Retail, Warehouse Specializing in Systems 

Circle 334 on inquiry card. 

FIRST TO OFFER PRIME PRODUCTS TO THE HOBBYIST AT FAIR PRICES' 
1. Proven Quality Factory tested products only. 

2. Guaranteed Satisfaction 
3. Over S1 ,000,000.00 Inventory 

1981 CATALOG AVAILABLE SOON. 
Send 52.00 for your copy of the most complete catalog of computer products. 
A must for the serious computer user. 

MICROPROCESSORS 
28Wr I' DnoWAD SI00 

to 16 ro64K 00 
250 111i./5 
2880 
FA 08501 
2050 
cD1eo2 
0060a 
6080041AIT2 
SALE SOU 
8008.1 
2901 
2901% 
290:144r Su'aoslrce . 

1M5 590034 
CPI600 
6502 

1546100 
WOO 
66009 20 MH2 
6002P 
6035 
0755 
6748 

11.75 
1995 
1795 
1995 
4995 
6995 

6009 3795 
8086 6995 

ADVANCED SUPPORT 
0549511 Art. ASoc,-1,e 17500 
9512 Nan NOCe »04 17500 
9513 Linn. 1000] 7995 

517 
DMA Controller ra 9s 
U0 rvP,'.411nIen41 1a 95 

Z -80 SUPPORT CHIPS 
8 75 

1094 CU 
280DMA 25 Mel 
2809.0MA 0 /Mc 
26051000 2 a 1 

ZBONSO,O 4 0 MITI 
190510.1 25 MITT 

0000/0085 SUPPORT 

6000 SUPPORT CHIPS 

'A 
682tl P n+ 
68.54.1 512 B Evmn 
6935 N0'.505 CRT Cont 
6647 Cul CRT 
850 ,CIA 

6852 Sermr Ad yo9 
6860 Modem 
6862 e840'018' 
MN. 105050SC 
6875 

MC6F498 

995 
1695 
3995 
4995 
595 
5 95 

1095 
95 

2595 
595 
295 

1995 
24 95 

SHIFT REGISTER SALE 

25179 149 2529 149 
25240 149 2533 149 

6502 SUPPORT CHIPS 
6520 PIA 
6522 61.11 

85100112003051005 
6512 
6551 

250 
11 95 
2195 
1995 
1995 

PROMS 
2706 450 n. 8 25 
1708ó 650 ns 750 

02A 495 
2732 2 95 
271659 1495 

2'r6_5V 12V 1995 
5159 995 

520]40 195 
52 W Á0 95 
1056'0 390 
S ALE 5222 32 a 6. 3.95 
125'15512.0051 1-2 95 
82512332.1 490 
825126256.4 490 
825129 256.4 051 490 
125130 512 4 ME 650 
tl2521 455 

495 
4 

NOTE WE PROGRAM PROMS 

CHARACTER GEN. 
955 

i.1 95 

UARTS /BAUD RATE 

IMS,HI,SV 1,0 
IM1r4d: 

Iv 
795 
ass 
995 
2495 

sm.( 9.11 
M(144,1 

4 

1195 
14 96 

wn'.., 
r.OM'ntfi 1.. 
KEYBOARD ENCODERS 

.1c4, IKa1',r501 

15 

STATIC RAMS 
..99 

211.024x- 55,LE 75 Or 
21302 :5u.... - 1 55 ' 1. 3102 

175 265 355 
- 1121 

0,9 
295 265 265 

:1011 290 270 255 
21 14142500s 140451 650 595 550 
211424601. 14045) 5 50 5 25 4.75 
4044 250 ns a95 250 690 
4044 45011.. 5 95 595 4.75 

15442104 975 625 79- 
- 611.14402 7. 725 E. 
e.113910ee 1095 1025 

- 45109130r31 1295 11 95 ' 
101 195 175 1.212515ns t 995 6 35 

6518100 . I CM OS 295 795 
147 Low Power 4K Static 1995 1695 15 

93415 995 895 
TMS1046 11 95 1095 I. 

DYNAMIC RAMS 
41674116 1 .n n, r,nl ,5 
5008416.. 4995 
4115 814 116 Panl 695 
4050 4 . 1 116 0,1 4 95 
4060 4K 1 122 Rnl 4 95 
40964K . 1 116 P,4 395 2116 Pia 475 
a22 4K 1 116 Prn1 4 95 

t 103 1 95 5261 1 95 
5262 195 64K 4008L 495 
5270 495 RAMS EE 

95 
5 

605 795 

1BJ0 12 45 $1 59.95 6002 50 

SOCKETS 

4 Pins 
Iw' 

Lo. Pro 5014.11,11 
Wrap 

an 

3 Level 
Gold 

19 
2 

36 
45 
59 

20 
24 

39 
59 

62 
64 

19 
24 

69 
79 

99 
1 IC 

43 
65 

110 
5B t 25 

140 

ZERO INSERTION FORCE 

LED READOUTS 
A. td I ISI.. 

RL55 AN 
1,151 270 As: 
p`59 - 

D 11t 270 Ad 4.n5 
Ma424 110 Rea rural 
6A610A 270 RM 49N N,merc 40.106Crew t 100 NV [m amt P)nl:1' 

R1061 50 Od Coron More on L. 

MR1051 1005N O,en CA.rr 
Mr0061 300 Reo Coon C4r5K1..._. 

1.4I0051 300 Gem Coon ArcOr1,. 
MR1051 300 Cota, Coon 44m'r- 
M00053 300 Wm 04710,. C0: n.. 

M10054 100 Cram Cmm Calmo 0.; - 

MONO 50 r.w Conn Alm Rtn.: 1 

M61W) 300 reo. Corm An. 1e11 OP 

MHIW3 300 Ye60 OwOOw CA Lea DP 

M511114 104 reW. Coon CAM. Ap-r OP 

IC SPECIAL PURCHASE 
Er 11500 JFEr NMb9 Muit' B D11 8 95 
CM 2045 Recnron Sro0954lc11 2395 
CM72OSC6105 LEO S1opwan.nTNIer 1995 
CM 7207 OItW lo' Connd. 
CM 7206 Seven Decade Counter 

CL 7107 J, D]n 5011E01 
MC1443310 J, D]4 ND Convene. 
CL 821 t Sola). AeMence 
LM 11450N Ground Faun 1C 

LM 29005 Oued Nnp4,e, 
1M2917NFred 0o0 Con. 
40.3J550 4'. OMM 
A`05.3507 4044412 OVM 
MEM 4963 M351.15moke Delecln 
27508 32 8 Pmr TIM 56001 
0115M 6 ceam Mosier 

U' 
N 2003A % Planner M,rw 
OIAL4 

MCM '4505 E4 41 Mar c Ram 
MOC 1003,4142111 g.o CouOen 
SPx33 Opo CouOo 
0520,25 50 LM 387 
488'1489 2199 L1.1 3302 
MILS014 Carr 3 199 L614550 
7589 31 99 PC 4136 

1.443231. a95 ITC .11.31 
MC1372 R95 COM5022 
614352984.iR 0. 0O4 5nJ7 
LM37: nACt00 

1895 
695 .95 

'395 
95 

i¡00 .' 00 
2199 

30_ 

3r 
2199 
2199 
39 95 
4995 
1595 

VERBATIM 
DISKETTES 

100 °o CERTIFIED ERROR -FREE! 

Ir ,,4141 MIMI 010110 31641111011 L' 

rt 

41 S /I CMS EMU WNW - NAI NMI 
9' 66I1116NMn11I NM 

M NAM MMII MS ISM MI9R S'. 
VI Sel rdMa0'91.0 

nos1n 
A,Iwawn 

I me. newts wants 

VOLUME DEALER PRICING AVAILABLI 
WE ALSO STOCK OYSAN CALL 

P.O. Box 17329 Irvine, Calif. 92713 
Direct Order Lines: (714) 558-8813 
(800) 854 -8230 or (800) 854 -8241 

FLOPPY DISK I/O 

A/D CONVERTERS 
8:_ c: -.. 
8701 ] DBnO15 
0.7038DrTS 

TV CHIPS /SOUND 

4036910 5or'n0 Gerueratw 
5N75477TISow]GLme,Mw 

17 
39:, 

MM5320/21 N Sr.., Gen 9 P' 
MM5369 Aesca4, 395 

MS RF MoMod.. 3 rlr. 
00NSCCcIp.N 09 

WAVEFORM GEN. 

MC4024VCO 
54566 VCO 
.2206 Function Gener 
SHIFT REGISTERS 

MM500N Dua125 
M 5056N 0uw 256 
14615060N Du. 128 
25104 Dual CO 1 

2847 O.raa 7^ 

9:11, 1. . 

CTS DIPSWITCHES 

CONNECTORS (GOLD) 

39 

NAKED PC 

COMPUTER SPECIALS 

ot7"OUN,`is-T 
SALE 

ICJ'. 
N.' 

,P]tP..o 
,.PkN.9lt 

POJ 

SOCKET SPECIALS 
14 On 74.25 
to Pin 41.24 
20 Pn' L 

18On 4r 

1Wx 60159.160.1 510 W 

SNIPRNGUSA.tanTP 
M Foe N'nare add 30. 

Mond to 004 an 
M 

1`' 

9vdl.w FOREIGN N N 1 

.r] aM9amlr9 COO .I rrl,u01!uólr 104 tvl. 

FOR INTERNATIONAL ORDERS: 
1310 E. Edinger (714) 9530604 
Santa Ana, CA92705 TWX:910- 595.1565 

BYTE January 1981 377 



TytT ??n 

SNI400N .25 7400 SN74156N 79 

5N1401N 
5N7402N 

.20 

.25 537472N .29 
5N74151N 
5N74160N 

69 
89 

5N7403N .25 5N7473N .35 5N74161N 89 
SN7404N .25 559747169 .35 5N74162N 89 
5N7405N .79 5N7475N .49 5N74163N 89 
SN1106N .35 569743669 .35 S5974164N 89 

5N7407N .35 559747969 5.00 SN74165N 89 

SN7408N .29 SN7480N .50 SN74166N 125 
5N7409N .29 SN7482N .99 SN74167N 2 79 

SN7410N .25 5N7413N .69 SN74170N 195 
SN74IIN .29 5N7485N .89 53711723 195 
5N7412N .35 5697446N .35 5N74173N 139 
5N7413N .40 569748959 1.75 537417459 99 
SN7414N .69 5691/903 .49 5597413559 89 
SN7116N .29 53749159 .59 5597417659 79 

SN7417N .29 SN7492N .45 SN74177N 79 

SN7120N .25 SN7193N .45 5N71179N 119 
SN7421N .29 5N7494N .69 5N74180N 79 

5N7422N .45 SN7495N .69 SN74181N 225 
SN7123N .29 SN7496N .69 SN71182N 79 

5N1425N .29 559740759 3.00 537415459 219 
5N7426N .29 SN74100N 1.49 5N74185N 2 49 

SN7427N .25 SN74107N .35 5374190N 125 
5374293 .39 5597410959 .39 5597419159 1 25 
5N7430N .25 SN7411619 1.95 5597119259 59 
SN7432N .29 S597/121N .39 5374193N 89 
5N7437N .25 SN74122N .55 5374194N 89 
SN7438N .40 5N74123N .59 5371195N 69 
SN7439N .25 5597412559 .49 5597119669 89 
5N7440N .20 537/126N .49 537119759 89 
SN1441N .69 537113269 .75 56974198N 149 
5N7112N .59 SN74136N 75 569741993 149 
5N7413N 1.10 537114169 .99 537122159 125 
SN7441N 1.10 537/142N 3.25 5591425159 99 

5N14153 .89 5374113N 3.19 SN74276N 195 
5N7446N .79 5374141N 3.49 SN74279N 79 

5N1447N .69 SN74145N .79 5374283N 149 
5N7448N .79 5N71147N 1.95 537172159 395 
5N7450N .20 5N74111N 1.29 5N71215N 395 
5N745IN .20 5N74150N 1.25 5697136569 69 

5N11533 .20 55974151N .69 SN74366N 69 
SN7454N .20 5N74152N .69 537436759 69 
SN7459A .25 5N14153N .79 5697436659 69 
5N7460N .20 5N74154N 1.25 5697139059 149 
5N7470N .29 5N74155N .79 5N74393N 149 

74LS00 
74 L501 

.29 

.29 
74LS 74L5192 

71L5193 
1.15 
1.15 

74L502 
74L503 

.29 

.29 
74L592 
11L593 

.75 

.75 
71L5194 
74L5195 

1.15 
1.15 

74L501 
74L505 

.35 

.35 
74L595 
74L596 

.99 
1.15 

11L5197 
74L5221 

1.19 
1.19 

ÌiL509 .3255 

74L5107 
74L5109 

.45 
.45 

71L5240 
71L5211 

1.95 
1.95 

74L510 
71L511 

.29 

.75 
14L5112 
74L5113 

.45 

.49 
71LS32 
74 L5243 

1.95 
1.95 

74L512 
74LS13 

.35 
.59 

74L5114 
74L5122 

.49 
.89 

74L5241 
74 L5215 

1.95 
2.95 

74L511 
74L515 

.99 
.35 

74L5123 
74L5125 

1.25 
.89 

74 L5247 
74L5218 

1.19 
1.19 

74L520 
71L521 

.29 
.35 

74L5126 
14L5132 

.55 

.99 
74L5249 
14LS251 

1.19 
1.49 

74L522 
74L526 

.35 
.35 

74L5133 
741.5136 

.89 

.49 
74L5253 
74 L5257 

.99 
.89 

74L527 
74LSN 

.35 

.35 
74L5138 
74L5139 

.89 

.89 
74L5258 
74L5260 

.99 

.69 
74L530 
74L532 . 74L5151 

74L5153 
.89 
.89 

74L5266 
74L5273 

.69 
1.95 

74L533 
74L537 

.59 
45 

74L5154 
74L5155 

1.75 
1.19 

74L5219 
74 L5283 

.75 
1.09 

74L538 
74L540 

.49 

.35 
74LS156 
71L5157 

1.19 
.89 

71L5290 
74L5293 

.99 

.99 
71L512 
74L547 

.89 

.89 
74L5158 
74L5160 

.99 
1.15 

74L5298 
74L5352 

1.25 
1.29 

74LS48 
141.549 

1.15 
1.15 

71L5161 
74L5162 

1.15 
1.15 

74L5353 
14L5365 

1.29 
.15 

24L551 
71L551 

.29 

.29 
71L5163 
71L5161 

1.15 
1.25 

74L53E6 
71L5367 

.75 

.75 
74L555 
74L573 

.29 

.45 
74L5165 
74L5168 

1.25 
1.19 

74L5368 
74L5373 

.75 
1.95 

74L574 
74L575 

.45 

.59 
14L5169 
74L5170 

1.19 
2.49 

74L5374 
74 L5375 

1.95 
.89 

74L576 
14 L578 

.45 

.49 
74L5173 
74L5174 

1.39 
.99 

74L5386 
74L5393 

.69 
2.49 

71L583 
74L585 

.89 
1.25 

71L5175 
71L5181 

.99 
2.95 

74L5399 
74LS670 

2.49 
2.49 

74L586 
74L590 

.45 

.59 
711_5190 
74L5191 

1.25 
1.25 

81L595 
81L597 

1.95 
1.95 

74500 
74502 

.50 

.50 74`5 745251 1.45 
74503 .50 745133 .55 745253 1.45 
74504 .55 745134 .69 745257 1.35 
74505 .55 745135 1.19 745258 1.35 
74506 .50 745136 1.75 745260 .79 
74509 .50 745130 1.35 745260 2.95 
74510 .50 745139 1.35 745287 4.95 
74511 .50 745140 1.15 745288 4.95 
74515 .50 745151 1.35 745373 3.49 
74520 .50 745153 1.35 745374 3 49 
74522 .50 745157 1.35 7453876 5.95 
74530 .50 745158 1.35 745471 19.95 
74532 .55 745171 1.59 745472 19.95 
74540 .55 745175 1.59 745473 19.95 
74551 .50 745188 4.95 745474 21.95 
74564 .50 745194 1.95 745475 71.95 
74565 .50 745195 1.95 745570 7.95 

71571 .79 745196 3.95 7455716 7.95 
74586 .79 745240 2.95 745572 19.95 
745112 .79 715241 2.95 715573 19.95 
745113 .79 745242 125 745910 3.15 
745114 .79 745213 3.25 745941 3.15 

LIMITED AVAILABILITY ON THESE PROMS 

CA3013H 2.15 
CA3023H 3.25 
CA3039H 1.35 
CA3046N 1.30 
CA3059N 3.25 
CA3060N 3.25 
CA3080H 1.25 

CA- LINEAR 
GAMIN 2.00 
CA3082N 2.00 
CA3083N 1.60 
CA3086N .55 

CA3089N 3.75 
CA3096N 3.95 
CA3130H 1.39 
CA3140H 1.25 
CA3160H 1.25 
CA340IN .59 
CA3600N 3.50 

JE60B PROGRAMMER 
2708 EPROM PROGRAMMER 

Mem<r 
TROY [ny[O . e.°.... 

vmlh mt 
115v4C. Rxi, H 

.e rN emn,e me<e, ':r5uM1':M 1l'TMJ.ÌY30" 
.Sh.4n14 

JE MI EPaOM P unplere 
nnKer mea EPSOM Itv 

1[6oBi.lam.e. cn ..0... 6.00 
can 

.mm.a EPñOM 0r met w eMn6.nep..n SAM n.cui 
9.ocrato. tot a hotte, torce Io more... a eKy nr dN.r, 

1.1E608 p ̂ °Wmimme.e.MUaPaove6imm W Be.l,n no. he 
.251Ciu.aiw.. 

41roow.,uope.he,M6SVn5v.12VIa.a.200TI000000,.I000b*..0 
.00 L(D,... 800k.? 76.01 *06,0 

JE608K KIT $399.95 
JE608A Assembled and tested $499.95 

DISCRETE LEDS 
XC556R .200" reel 5/51 MV50 .085" red 6/51 XCIIIR .190" red 5/51 
XC556G .200" green 4/51 XC2O9R .125" rad 5/51 XC111G .190' green 4/S1 

XC556Y .200" yellow 4/$1 XC209G .125" green 4/11 XCIII V .190" yellow 4/11 
XC556C .200" clear 4/51 XC209V .125" yellow 4/51 XCIIIC .190" clear 4/51 
XC22R .200" rad 5/51 XC526R .185" red 5/51 
XC22G .200" green 4/11 XC526G .185" green 4/$I INFRARED LED 
XC22Y .200" yellow 4/51 XC526Y .185" yellow 4/51 55 ̂ 1055 "101/16" flat 
M V IOB .170" red 4/SI XC526C .185" clear 4/51 

I RL -5 /Sl 

C.A. - Common Anode DISPLAY LEDS c.c.- Common Cathode 
Type Polarity Ht Price 
MAN 1 C.A. -red .270 2.95 
MAN 2 5x7 D.M. -tad .300 4.95 
MAN 3 C.C.-red .125 .25 
MAN 52 C.A. -green .300 1.25 
MAN SI C.C. -green .300 1.25 
MAN 71 C.A. -red .300 .75 
MAN 72 C.A. -red .300 .75 
MAN 74 C.C.-red .300 1.8 
MAN 82 C.A. -yellow .300 .19 
MAN 84 C.C.- yellOw .300 .99 
MAN 3620 C.A. -Orange .300 .49 
MAN 3630 C.A. -orange 7 1 .300 .99 
MAN 3640 C.C. -orange .300 .99 
MAN 4610 C.A.--orange .400 .99 
MAN 6610 C.A.- orange -00 .560 .99 
MAN 6630 C.A. -Orange 1 .560 .99 
MAN 6640 C.C. -Orange -DD .560 .99 
MAN 6650 C.C. -orange 7 1 .560 .99 
MAN 6660 C.A.-orange .560 .99 
MAN 6710 C.A.-red -DD 560 .99 
MAN 6750 C.C.-red V 1 .560 .99 
MAN 6780 C.C. -red .560 .99 
OL.704 C.C. -red .300 1.25 
DL707 C.A. -red .300 1.25 
0L720 C.C. -red .500 1.49 
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Part No 
CMU 1021 
CMU 5021 
CMU 1031 
CMU 2531 
CMU 5031 
CMU 1041 
CMU 1052 

POTENTIO 
$2.95 each 

2 Watt (P 70 °C 10% 
7/8" Slotted Shalt 
Linear Taper 
Meets MiI.R.94 

AVINAV SD 102A 1K 
RV4NAV SD 502A 5K 
RV4NAY 5D 103A 10K 
RVINAV SD - 253A 25K 
RV4NAVSD503A 50K 
RV4NAV SD 104A 100K 
RV4NAV SD - 105A IMe9 

Type Polarity Ht Pries 
OL711 C.A.-red .600 1.25 
OL716 C.A.-red i 1 .630 1.49 
DL747 C.A.-red .600 1.49 
DLI50 C.C.-red .600 1.49 
OL338 C.C.-ree .110 .35 
FND358 C.C. z 1 .357 .99 
FN3359 C.C. .357 .75 
FN0503 C.C. (F30600) .500 .99 
FND407 C.A. (FND510) .500 .99 
HOSP3401 C.A.-red .800 1.50 
HOSP.3403 C.C.-rea .800 1.50 
5082-7613 C.C.,R.H.D.-red .300 1.25 
5082.7620 C.A.,LH.D.-yel. .300 1.25 
5002.7623 C.C.,R.H.D.-ye1. .300 1.25 
5082-7730 C.A.,LH.D.-red .300 .99 
5082.7731 C.A.,R.H.O.-red .300 1.25 
5082.7750 C.A.,LH.D.-red .430 1.75 
5082.7751 C.A.,R.H.D.-red .430 1.25 
5082.7760 C.C.,R.H.D.-1ed .430 1.75 
5082.7300 4x7 s01. dlg. RI-113 .600 22.00 
5082.1302 4x7 sgl. dig LUD .600 22.00 
5062-7304 Overn9e. char. (X 1) .600 19.95 
4N7R Photo Xs19OrOptOI6OI. .99 
LIT-1 Photo Xslstor OptOlsol. .69 
MOC3010 Optically Isol.Trlac Drlver 1.25 

METERS 
$1.35 each 

3/4 Watt 577 70 C 
15 torn pot. Linear 
taper. Printed cir- 
cuit Ynt. 

Pert No. Pert No. Pert No. 
833P. 500915 633P 5K 1130P -100K 
830P- 100ohm 830PI0K 830P.200K 
t30P60005m 630P20K 830P.500K 
830P -IK 630P+50K 530P -IMe9 
836P -2K 

Part No. Function 
70151P1 CMOS Precision Timer 
7045EV /KII Stopwatch Chip, XTL 
7106CPL 3(4 Digit A/D (LCD Drive) 
7106EV /KII IC, Circuit Board, Display 
7107CPL 320 Digit A/D (LED Drive) 
7I07EV /Kit IC, Circuit Board, Display 
7116CPL 345 Digit A/D LCD Dis. HLD. 
7117CPL 355 Digit A/D LED Dis. HLD. 
7201109 Low Battery Volt Indicator 
72051PG CMOS LED Stopwatch/Tlmer 
7206EV /Kit StoPwatch Chip. XTL 
7206CJPE Tone generator 
7286CEV /K1t Tone Generator Chip. XTL 
7207AIPD Oscillator Controller 
7207AEV /KII Freq. Counter Chip, XTL 
7206IPI 
7209 IPA 
72151PG 
7215EV /Kit 
7216A1J1 
7216CIJ( 
7216DIPI 
72171J1 
7218CtJ1 
7224IPL 
7726AIJL 
7226AEV /KIt 
7NOIJE 
7202 IJA 
77501.1E 
7260IJE 
75551 PA 
75561PD 
7611BCPA 
7612BCPA 
7621 BCPA 
7631CCPE 
7641CCPD 
7642CC FO 
7660CPA 
SO69CCQ 
821ICPA 
8212CPA 

Price 
14.95 
22.95 
16.95 
34.95 
15.95 
28.95 
16.95 
17.95 

2.25 
12.95 

19.95 
5.15 
9.95 
6.50 

11.10 
Seven Decade Counter 17.95 
Clock Generator 3.95 
4 Func. CMOS Stopwatch CKT 13.95 
4 Func. Stopwatch Chip. XTL 19.95 
401911 Unie. Counter C.A. 32.00 
8 -Digit Freq. Counter C.A. 26.95 
8Digit Freq. Counter C.C. 21.95 
4 -Digit LEO Up /Down Counter 12.95 
4Dlglt Unie. LED Drive 10.95 
LC0414 Digit Up Counter DRI 11.25 
8 -Digit Unl, Counter 31.95 
5 Function Counter Chip, XTL 74.95 
CMOS Bln Pro9. Timer /Counter 4.95 
CMOS Dlvloe- 09.256 RC Timer 2.05 
CMOS BCD Prog. Timer /Counter 6.00 
CMOS BCD Pro9. Timer /Counter 5.25 
CMOS555 Timer (I pin) 1.45 
CMOS 556 Timor (H pin) 2.20 
CMOS Op Amp Comparator SMV 2.25 
CMOS Op Amp Ext. Cmvr. SMV 2.95 
CMOS Dual Op Amp Comp. 5MV 3.95 
CMOS Tri Op Amp Comp. IOMV 5.35 
CMOS Quad Op Amp Comp. 106AV 7.50 
CMOS Oued Op Amp Comp. IOMV 7.50 
Voltage Converter 2.95 
508pm Band -GAP Volt Ref. Diode 2.50 
Volt Ref/Indicator 2.50 
Volt Ref /Indicator 2.50 

INTERSIL'S EVALUATION KITS 
74C00 .39 
74CO2 .39 
IIC04 .39 
74C08 .39 
74C10 .39 
74C14 .75 
74C20 .39 
74C30 .39 
71C12 1.39 
74C48 1.95 
74C73 .79 
74C74 .79 
710E 1.95 
74C86 .99 
74C89 6.95 
74C90 1.29 
74C93 1.29 
74C95 1.59 

74C 
74C106 .75 
74C127 1.89 
74C151 2.95 
74C151 3.95 
74C157 2.25 

iGC161 1:6ó 
74C162 1.49 
74C163 1.69 
74C164 1.59 
74C173 

1:» 

iÓC192 1.69 
74C193 1.69 

1<C22'1%1 1.95 
74C240 2.25 
74C244 2.8 
74C373 2.49 
74C374 2.59 
74C901 .89 
74C903 1.15 
74C911 10.95 
74C912 10.95 
7aC915 1.69 
74C917 10.95 
74C922 5.49 
74C923 5.75 
74C925 7.50 
74C926 1.50 
80C95 .79 
83C97 .79 

LOW PROFILE 
(TIN) SOC 

1.24 25.49 50-100 

t pin LP .17 .16 .15 
14 pin LP .20 .19 .18 
16 pin LP .22 .21 .20 
18 Pin LP .29 .28 .27 
20 pin LP .34 .32 .30 
22 pin LP .37 .36 .35 
24 pin LP .38 .37 .36 
26 pin LP .45 .44 .43 
36 pin LP .60 .59 .55 
40 pin LP .63 .62 .61 

SOLDERTAIL 
STANDARD (TIN) 

14 pin ST 
16 Pin ST 
18 pin ST 
N PIn ST 
28 pin ST 
36 pin ST 
40 pin ST 

SOLDERTAIL (GOLD) 
STANDARD 

1.24 25-49 50180 
8 pin SG .39 .35 .31 

14 pin SG .49 .45 .41 
16 pin 5G .54 .49 .44 
I8 pin SG .59 51 .40 

24 pin SG .79 .75 .69 
25 pin SG 1.10 1.00 .90 
36 PIn 5G 1.65 IÁ0 1.26 
40 pin 5G 1.75 1.59 1.45 

1.24 25-49 50.100 

.27 .25 .24 

.30 .27 .25 

.35 .32 .30 

.49 .45 .42 

.99 .90 .81 

1.39 1.26 1.15 
1.59 1.45 1.30 af WIRE WRAP SOCKETS 
(GOLD) LEVEL #3 

8 pIn WW 
10 pin WW 
14 pin WW 
16 pin WW 
U pin WW 
20 pin WW 
22 pin WW 
24 pin WW 
25 pIn WW 
36 pIn WW 
40 pIn WW 

CD4000 .39 
CD4001 .39 
CD4002 .39 
C 04110 1.19 
C04007 .25 
C04009 .49 
C04010 .49 
CD4011 .39 
CD4012 .25 
CD4013 .49 
C04014 1.19 
C 0401 1.19 
C04016 .59 
CD4017 1.19 
CD4018 .99 
C04019 .49 
C 0402 1.19 
C04021 1.39 
CO022 1.19 
c 0402 .29 
C04024 .79 
C 04025 .23 
CD4026 2.95 
C04027 .69 
C D4025 .89 
CD4029 1.49 
C04030 .49 
C D4035 .99 

\C.:4040 1.49 

CD-CMOS 

CD4041 1.49 

CD4042 .99 
C 0404 .89 
C 04044 .89 
C04046 1.79 
C04041 2.50 
C04048 1.35 

C 04049 .49 
CD4050 .69 
C04051 1.19 
C04052 1.19 

C04053 1.19 
CD4056 2.95 
C 0405 9.% 
C04060 1.49 
C04066 .79 
C04068 .39 
C04069 .45 
CD4070 .55 
C04071 .49 
CD4072 .49 
C04073 .39 
C04075 .39 
C04076 1.39 
CD4081 .39 

CD4082 .39 
C04093 .99 
C04098 2.49 
C04506 .75 
C04507 .99 
C04508 3.95 
CD4510 1.39 
C04511 1.29 
C01514 3.95 
CD4515 2.95 
C04516 1.49 
C04515 1.79 
C04519 .89 
C 0452 1.29 
C04526 1.79 
C04528 1.79 
CD4529 1.% 
CD4543 2.79 
CD4562 11.95 
CD4566 2.79 
C04583 2.49 
C04723 1.95 
C04724 1.95 
MC14409 14.95 
MC11410 11.95 
MCI4111 N.% 
MCI4412 11.95 
MC11419 4.95 
MC14437 13.95 

1.24 25-49 50100 
.59 .54 .49 

.69 .63 .58 

.79 .73 .67 

.85 .77 .70 

.99 .90 .81 

1.19 1.08 .99 

1.49 1.35 1.23 

1.39 1.26 1.14 

1.69 1.53 1.38 
2.19 1.99 1.79 
2.29 2.09 1.89 

LH0002CN 6.85 
LMIOCLH 4.50 
LMIICLH 4.75 
LH0070-0H 6.05 
TL071CP .79 
TL072CP 1.39 
TL074CN 2.49 
LHO062CD 35.60 
TL052CP 1.19 
TLONCN 2.19 
LH0091CD 36.80 
LM300H .99 
LM30ICN .35 

LM302H 1.95 

LM304H 1.95 
LM305H .99 
LM307CN .15 
LM304CN 1.00 
LM309H 1.95 
LM309K 1.25 
LM310CN 1.75 
LM311H .90 
LM312H 2.49 
LM317MP 1.15 

LM317T 1.75 
LM317K 3.95 
LM318CN 1.95 
LM319N 1.% 
LM320K6 1.35 
LM320K-12 1.35 
LM320K-15 1.35 
LM320T6 1.25 
LM320T-12 1.25 
LM320T-15 1.25 
LM323K4 5.95 
LM3NN .99 
LM329DZ .65 
LM331N 3.95 
LM3342 1.30 
LM3352 1.40 
LM336Z 1.75 
LM337T 1.95 
LM337MP 1.15 
LM336K 6.95 
LM339N .99 
LM310K6 1.35 
LM340K-12 1.35 
LM340K-15 1.35 

LINEAR 
LM340T4 1.25 
LM340T-12 1.8 
LM340T-15 1.8 
LM311P-5 .75 
LM341P12 .75 
LM341P-15 .75 
LM342P.5 .69 
LM342P12 .69 
LM312P-15 .69 
LM318N 1.25 
LM350K 5.75 
LF351N .60 
LF353N 1.00 
LF355N 1.10 
LF356N 1.10 
LM358N 1.00 
LM359N 1.79 
LM370N 4.49 
LM373N 3.25 
LM371N 2.95 
LM380N 1.25 
LM381N 1.95 
LM382N 1.79 
LM354N 1.95 
LM386N-3 1.29 
LM357N 1.45 
LM369N 1.35 
LM392N .69 
LF398N 4.00 
LM399H 5.00 
TL494CN 4.49 
TL496CP 1.75 
NE510A 6.00 
NESEA 4.% 
NES31H 3.95 
NE536H 6.00 
NES/OH 6.00 
NESIIN 4.95 
NE550A 1.30 
NE555V .39 
LM556N .99 
NE564N 3.95 
LM565N 1.8 
LM566CN 1.95 
LM567V 1.25 

NE570N 4.95 
LM1O2H .79 
LM70.1CN .89 

LM709N .29 
LM710N .79 
LM7I1N .79 
LM723N .69 
LM733N 1.00 
LM739N 1.19 
LM74ICN .35 
MC17115CG 3.00 
LM747N .79 

LM748N .59 

LMIOI/N 2.75 
LM1310N 1.95 
LM1458CN .59 
LMI488N 1,25 
LMI489N 1.25 
LM14%N 1.95 
LM1556V 1.75 
LMI800N 2.95 
LMI817N9 3.25 
LM1809N 3.20 
LMIB%N 1.75 

LM2002T 1.49 

LM2871P 2.05 
LM2878P 2.25 
LM2896P-1 2.25 
LM3169N 2.95 
LM3900N .69 
LM3905CN 1.25 
LM3909N 1.15 
LM3914N 3.95 
LM39I5N 3.95 
LM3916N 3.95 
RC4136N 1.25 
RC4151NB 3.95 
RC4194TK 5.95 
RC4195TK 5.49 
KB4428 4.8 
KB4429 5.95 
LM4500A 3.25 
IC L913813 4.95 
LM13088N 1.29 
LM13600N 1.49 
75138N 1.95 
75450N .09 
75451CN .39 

1/4 WATT RESISTOR ASSORTMENTS -5% 
10 Ohm 12 Ohm 150515 18 Ohm 220hm 

ASST. 1 5sa. 21 Ohm 33 Ohm 39 Ohm 47 Ohm 56 Ohm 50 pas. $1.95 
68 Ohm 52 Ohm 100 Ohm 120 Ohm 150 Ohm 

ASST.2 520. 180 Ohm 220 0hm270 ohm 130 Ohm 3900hm 50 pos. $1.95 
470 Ohm 560 Ohm 680 Ohm 820 Ohm 1K 

ASST. 3 5sa. 1.2K 1.5K 1.8K 2.2K 2.7K SOpes. $1.95 
3.390 3.910 4.7K 5.6K 6.8K 

ASST.4 See. 8.2K 60K 12K 15K 18K 50pcs. $1.95 
22K 27K 33K 39K 47K 

ASST.5 5se. 56K WK 02K IOOK 120K 50pca $1.95 
150K 1110K 220K 270K 330K 

ASST.5 See. 390K 470K 560K 680K 820K 50pcs. $1.95 
1M 1.202 1.5M 1.8M 2.2M 

$1.95 ASST. 7 Sea. 2.7M 3.3M 3.9M 4.7M 5.6M 50pes. 

ASST. 8R Includes Resistor Assts. 1.7 (350 pcs.) $10.95 ea. 

$10.00 Min. Order - U.S. Funds Only 
Calif. Residents Add 6% Sales Tax 
Postage- Add 5% plus 51 Insurance 

Spec Sheets - 251 
Sand 414 Postage for your 
FREE 1981 JAMECO CATALOG 

lameco 
ELECTRONICS 

PHONE 
ORDERS 

WELCOME 
(415) 592 -8097 

MAIL ORDER ELECTRONICS - WORLDWIDE 
1355 SHOREWAY ROAD, BELMONT, CA 94002 

1 /81 PRICES SUBJECT TO CHANGE 

CAPACITOR CORNER 
50 VOLT CERAMIC DISC CAPACITORS 

Value 19 1099 1000 Value 19 1099 1000 
30 P/ .06 .06 .05 .0014F .08 .06 .05 

22 PI .45 .06 .05 .0017yyF .00 .06 .05 
47 pl O5 .06 .05 011771E .26 .06 .OS 

180 pf A8 .06 .05 OBPF .09 .07 .06 
220 P/ .05 .06 .05 .0474F .09 .07 .06 
470 pl .08 .06 .05 .174E .15 .12 .10 

.031m1100 
VOLT MV LOAR 

.0022ml .12 .l0 .07 

,Ó1m/ / .12 .10 .07 

ILM CAPACITORS 

.ÓÌ27m1 
.13 .11 

.13 
.1ml .27 .23 .17 
.22m1 .33 .27 .22 

420% DIPPED TANTALUMS (Solid) CAPACITORS 
.1/35V .39 .34 .29 1.5/35V .41 .37 .29 
.15/35V .39 .34 .29 2.2/35V .51 .45 .34 
22/35V .39 .34 .29 3.3/25V .53 .47 .37 
.13/35V .39 .34 .29 4.7/25V .63 .56 .45 
.47/35V .39 .34 .29 6.11/25V .79 .69 .55 
68/35V .39 .34 .29 15/25V 1.39 1.25 .95 
1.0/35V .39 .34 .29 22/6V .79 .69 .55 

MINI. ALUMINUM ELECTROLYTIC CAPACITORS 
Ax lai Lead Radial Load 

4]hOV .16 .14 .10 Á7/25v .1S .13 .12 
1.0/50v .19 .16 .12 .47790V .16 .11 .13 
3.3/50V .17 .15 .11 1.0/16V .15 .13 .12 
4.7/25V .15 .15 .11 1.0/25V .16 .11 .13 
10/25V .15 .15 .11 1.0/50V .17 .15 .11 
10/50V .19 .16 .12 4.7/I6V .16 .13 .12 
22/25V .19 .16 .12 4.7/25V .16 .14 .13 
22/50V .24 .20 .15 4.1/50V .17 .15 .14 
47/25V .25 .21 .19 10 /16V .15 .13 .12 
47/S0V .29 .8 .23 10/25V .16 .14 .13 
100/25V .25 .24 .22 10/50V .17 .15 .14 
100/50V .41 .37 .31 47/50V .25 .21 .19 
120/3V .39 .34 .33 100/16V .21 .17 .14 

470 V 
.49 
51 

.45 
9 .45 100/SDV .3377 .3344 .31 

1000 /16V .79 .69 .61 220/16V .25 .21 .19 
2200/16V .89 .79 .69 420/35V .35 .31 .27 
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Semiconductor C l oc k Modules 
12V DC 

- AUTOMOTIVE/ 
INSTRUMENT fin...... CLOCK 

11 tt APPLICATIONS: 
O O r_I Ì I or In -dads eutoclocks 
LI LI - U LI r A /ter-merket auto/ 

RV clocks 
AiretDCCmarin elks. 
12VDC opar. )nAto. 
Portable/battery 
powered instrumnn. 

Features:Bright 0.3" green display. Internal crystal time- 
base. 2 0.5 sec. /day accu r. Au to. display brightness control 
logic. Display color filterable to blue, blue-green, green & 
yellow. Complete -just add switches and lens 

MA1003 Module $16.95 

MA1023.7" Low Cost Digital LED Clock Module 8.95 
MA1026 .7" Dig. LED Alarm Clock/Thermometer 18.95 
MA5038 .3" Low Cost Digital LED Clock /Timer 6.95 
MA1002.6 "LED Display Dig. Clock & Xformer 9.95 

M National Semiconductor 

RAM SALE 
MM5290N -4 1MK4116/UPD416) $4.95 each 
161( DYNAMIC RAM 125ONSI 
18 EACH 539.951 (100 EACH 5450.00/IerI 

MM5290J -2 IMK411G /UPD4161.. $6.95 each 
16K DYNAMIC RAM (15ONSI 
I8 EACH 549.951 1100 EACH 5550.00 /loll 
MM5298J -3A $3.25 each 
BK DYNAMIC RAM (LOW HALF OF MM5290J1200NS 
(8 EACH $23.951 1100 EACH 5250.00/lot) 

MM2114.3 $5.95 each 
4K STATIC RAM (300NS) 
(8 EACH 543.951 1100 EACH 5450.00 /1ot( 

MM2114L -3 ......... $6.25 each 
4K STATIC RAM ILOW POWER300NS) 
(8 EACH $44.951 (100 EACH 5475.00 /lots 

EPROM Erasing Lamp 

Erases 2708, 2716, 1702A, 52030, 52040, etc. 
Erases up to 4 chips within 20 minutes. 
Maintains constant exposure distance of one inch. 
Special conductive f oam liner eliminates static build-up 
Built-in safety lock to prevent UV exposure. 
Compact - only 7-5/8" x 2.7/8" x 2" 
Complete with holding tray for 4 chips. 

UVS-11E $79.50 
Jumbo 6 -Digit Clock Kit 

Four .630 "ht. and two .300 "ht. 
common anode displays 
Uses MM5314 clock chip 
Switches for hours, minutes and hold functions 
Hours easily viewable to 30 feet 
Simulated walnut ease 

115VAC operation 
12 or 24 hour operation 
Includes all components, case and wall transformer 
Site: 6%" x 3-1/8" x 1%" 

JE747 $29.95 

6 -Digit Clock Kit 
Bright .300 ht. comm. cath- 

ode display 
Uses MM5314 clock chip 

S Itches for hours, minutos 
and hold modes 

Hai. easily viewable to 20 ft. 
Simulted walnut ease 

115 VAC ooeretlen 
12 or 24 hr. operation 
Incl. all components, case & 
wall transformer 
Sise: 11K" x 3.1/13" x 1 %" 

JE701 $19.95 

MICROPROCESSOR COMPONENTS - 8080A/8080A SUPPORT DEVICES 
5021095 CPU 6.60 

i11 LBn hoot /shell LE 
PDI4 Pndrity mniSpt Control 5.95 
0.216 eicore.enar aus 00wr 
P1224 Clock Gene,}tor/aly r L% 
0226 ensr 195 
0336 System Controller/Bus Derer 4.% 
P up System Controller 910 

1 SWI 1/0 Ependr ter M Sea. 1191 

0250 A omm. Element 16r 
011251 W. Comm. I/O 0/SARTI Lri 
PIE] 14.91 

W.OVlonntl 401 1 9.16 

00, m09. OMA Control Ito 
11139 Prow. Interrupt Control 14.15 

Pul y. CRT Cont.. 
R}A rhos. .board /011131. rote 

P1101 Svslam 1.1119 Element 
Vert 401 01 01.1 enar Receive. 
PAW 011 61.0lrectional 
Pop .11 Br.Oneclional Receiver 

Lr 

Sri 

1.95 

1.95 

-6800 /6800 SUPPORT DEVICES 
MC6wo 1541, 14.0 

9, 
Mc410A 
RAM 19. 

Pa loos Static RAM 195 
MC6uJ 6W1 341 
51061% 
"ic65Jou Ive. 119aa1NOM (MC6IA doe N.IS 
o cM50 dus Comm. Adapter L% 

662 u .Se. Data Adapter S% 
oocM 10.95 

VC6 2 7030.Modulator u.% 
91C6LOA . sae 11.49 .11.1C37361 La 

MICROPROCESSOR CHIPS 
CIOC1 u 11.1010241 1040121 ILA 

/6313 oW 0 CPU (MK110en+)10m1( 1.95 
COu1102 CPU 11.ri 
2650 roueu 11.95 

01/011ADC CPU- 0.011SOUICOm.T aoe119.95 
íc002 A102 wKlock 1%K Bytes Memory) 11.95 

INS096N6 3-4611 nMNn 16.15 

1*5%JINí C U --S6J 
RAMI 

RAM) 19.1* 
insola.. CPU lid hltt RAMI 0.95 
1151095. CPU-M ayes RAM 0.95 
1N5u JJN CPU w /BOnc Macro llerp,ttn 201* 

CPU 1.15 
mutter CPU - o 195 . 

AS/0301L 

M 

ll U- %gai 95.95 

SHIFT REGISTERS 
MM,... oust allai Oynmrc .% 

AM 
oval wan ovoronc w 

M500ei Dual Boat Mane .w 
14M511 Aeevmw uror 

4011 
J0 

5MI402 0x1 oymrc 14 
MM 301 1041. oenamrnAUUmureur 110 
95450314 w0n11151 oynamlc .% 
ate %url Octal Wale 1.1* 
1.00104 Octet 01t 
254.10.) 100.1111 Dynam o l.ri 
EON Mea J140. static 4.91 

1532V Dual 112.011 Sta. ].055 

4131 Wnam1 
1024.911 Oynama 2.95 

zany Duel E4011 Static 2.95 
Del 250-01 5ta11c ap 
val Noel St. 4.00 

33214 Quad W. Static 2.. 
110PC FRO ICA/P %I 6.1* 

- DATA ACQUISITION 
ei Actrre Pott r.,' 595 

AF IJIICJ Toure Tom Low pass raite, Ito 
F122.1U Touen Tone Low Pass 11,er 1995 

LMBIAN super Gal +OP A. 1.00 

UAL. Lormont Current Source 911 
LM142 Tmpna,ur. Transducer 1.40 

LFe6n JFET loom OP Amp 1.10 

LF10114 Semple L ,dad Amplaters 195 
LAM%n 

LCN 
DACO.sCN 5.011 /A 

O 
p 

Commuter 

R 

11, 

p 

, 11.1 ]E 

DATA ACQUISITION ICONTINUEDI- 
ADCO%ICCN A/D Converter I4Cn. Muttl.) 5.E 

UCp1CCN 4911 A/OCaneerMr 114Cn. Multi.) 10.6S 

DACIOILCN 10010/A COnv. 1...C.10.(0.0.1).95 
OACIpILCN %010/A Conn Mmro.como.lO.iT.1 995 
O ALIOrx.Cr. 10610/A Conv.rser IONS lln.) I.95 
O ACI022LC14 100110/A Convertor 020 Lin.) 5.4 
DACIII2LCN 1l6110/A Conwrler I5.10 Lln.l 0.% 
CIl4%In 
Ay-41011 

11% 

IW 
tlal pl0a 
21@ 

mm 
all wit/ 
au 
illo 
allos 
}114-1 
}1149] 

1.11 
on BAUD UART L% 

RAM'S - 
O11c LO 

101.1 Dyne. .% 
1500 staut L% 
1051 5lat0C 1.% 
10e15MM 915 
310i4 % e 100 1 
004 Static MOS 4.% 
10200 Static 45015 5.0 
1014 Static 450ns Low Power 91* 
1%4.4 static Mors 7.0 
10244 Stem 30011 Low Power 2.95 

16.14.1 Dynamic 550ns Meuse marked) 4.4 
161UP34161 I6K Dynamic Eon .ri 

Jed 

005 

1 
TAM Static 

5El 4.1 Dynamic Fully Decoded .95 
K.I Dynamic .E 

MM530Rw c J 056.1 Dynan 4.% 
M62r2.a41x1 is Iwnc 100013( L1* 

JA n00ns nowt. D or MM6r9w1 4.% 
rw µ Static .% 

r 

. 
Dynamic 16 inn 

1.r 

TMNp1a5N Statc 14.4 
71.15X45 103444 stand 14.16 

2K Lau 

PROMS /EPR0MS 
ramble ri 

roA In LP RO. 95 

TMS2216 
16 AROti 

láv.SV.I 2V1 15 25 

00in ..6)T CAROM (Sanele 45. 1/55 
tnm 251í1T1 OM 
231 EPROM 

+9.95 
1.651 ISanel SVI 1.95 

601 200 PROM 14.4 
05211451r( test PROM (Open Collector) 4.95 

.25115 4096 Bipolar PROM 19.95 

10191/S311 1 .I Tri-State 01.10 PROM 4.1* 
O 511* en PROM 21.95 

ROM'S 
1511111401 Character c.neralor (UPpn Cale) 9.95 
311110211 Ch4acter G.n.ralor 150.4 Cases 9.95 
EMN C00011 On.ranor 10.95 
MMU96n 1066eä1 Rasa Only Memory 1.15 

NMOS READ ONLY MEMORIES 
MCMMJ0P 13.02 ASCII Smrt.O w/O,0k 1.50 
MCMr]w 13.9.2 Mam symbol L Pictured 11.50 
0CM601*0 11.07 Alp.. Cool rot char. Om. 1.50 

MICROPROCESSOR MANUALS 
WIN User Manual 
M- COP1110 
4.26% 

User 
Manual 5.00 

SPECIAL FUNCTION 
D s002sC151 0.1 14405 Clock Dn. n4í) 3.5O OS.. Dual MOS Clock Order 151An) 1.91 
20In124.1 Floppy Dlw Controller 4.95 
252%I31 Commundallon Cnlo 1995 

144M3114 kedraprocer. Reel Tame Clock 6.95 
MM61414 sor Compatible CR. 
C0.2024 Mdrocontrober It, M.D.! RAM 16.% 

b 0.121 LED On. 
COP40MN 401911 RAM 2.0 

o1.c. LED ure.14ems ant. 
CONAN B.MO.VAC Fluor. Onver J20pm 0495 1% 

TELEPHONE / KEYBbARD CHIPS 
50110 Pum Button Telephone Om. 14.95 

.41 
D 

M l u 

14.15 
5vm COS C 

Encoder 
.rator 4.% 

f .a M keyil II% 
0035 - n 011 kern z1* 

t 02 Key.. Encoder 13 key, sea 
44921 Encoder (0 k../ 5.% 

M 511901 
l se 0.414 r% 

MM6J4.14 r /!statey Se a Keyboard Encoder 116 

JOYSTICKS 1 
tI J 

JVC-20 

JS-6K 6K Linear Taper Pots 55.25 
JS.100K 100K Linear Taper Pots S4.95 
JVC.40 40K 121 Video Controller in case $5.95 

AC and DC Wall Transformers 

Den 

p14[cóoi 
be .nun 4 

Output Price 
12 VAC 250mA $3.95 
12 VAC 500mA $4.95 
12 VAC 1 amp $5.95 

9 VDC 200mA 53.25 
9 VDC 500mA $3.95 

Part No- 
AC 250 
AC 500 
AC1000 
DV9200 
DC 900 

Input 
117V /60Hz 
117V /60Hz 
117V /60Hz 
117V /60Hz 
120V /60Hz 

CONNECTORS 

DB25P D- Subminiature Plug $2.95 
DB25S D' Subminiature Socket $3.50 
DB51226 Cover for DB25P /S $1.75 
22/445E P.C. Edge (22/44 Pin) 52.95 
UG88 /U BNC Plug 51.79 
ÚG89 /U BNC Jack $3.79 
UG175 /U UHF Adapter S .49 
S0239 UHF Panel Recp $1.29 
P L258 UHF Adaptar $1.60 
PL259 UHF Plug $1.60 
UG260 /U BNC Plug $1.79 
UG1094 /U BNC Bulkhead Recp. 51.29 

TRS-80 
16K Conversion Kit 

Expand your 4K TRS.B0 System to 16K. 
Kit comes complete with: 
er 8 ea. MM5290 IUPD416 /41161 16K Dyn. Rams 1NSI * Documentation for Conversion 

TRS -16K2 15ONS $49.95 
TRS -16K4 250NS $39.95 

Regulated Power Supply 
Uses LM309K. Heat sink .. 
provided. PC board con- 
struction. Provides a solid 
1 amp @ 5 volts. Can supply up 
to :5V, :9V and : 12V with 
JE205 Adapter. Includes compo- 
nents, hardware and instructions. 
Size: 3Y" x 5" x 2 "H 

JE200 $14.95 

ADAPTER BOARD 
- Adapts to JE200- 
±5V, ±9V and ±12V 

DC /DC converter with +5V input. Toriodal hi- 
speed switching XFMR. Short circuit protection. 
PC board construction. Piggyback to JE 200 
board. Size: 3'h "962 "969/16 "H 

JE205 $12.95 

Circle 335 on inquiry card. 
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DESIGNERS' SERIES 
Blank Desk -Top Electronic Enclosures 

High strength epoxy molded 
end pieces in mocha brown 
finish. 

Sliding rear /bottom panel for 
service and component ac- 
cessibility. 
Top / bottom panels.080 thk 
alum. Alodine type 1200 
finish (gold tint color) for 
best paint adhesion after 
modification. 
Vented top alld bottom 
panels for cooling efficiency. 
Rigid construction provides 
unlimited applications. 

CONSTRUCTION: 
The "DTE" Blank Desk Top Electronic Enclowresare designed to blend and complement 
today's modern computer equipment and can be used in both industrial and home. The 
end pieces ere precision molded with an internal slot (all around) to accept both top and 
bottom panels. The panels are then fastened to o" thick tabs inside the end pieces to 
provide maximum rigidity to the enclosure. For ease of equipment servicing, the rear/ 
bottom panel slides back on slotted tracks while the reo of the enclosure remains in- 
tact. Different panel widths may be used while maintaining a common profile outline. 
The molded end pieces can also be painted to match any panel color scheme. 

Enclosure 
Modal No. 

DTE -8 

DTE -11 

DTE -14 

Panal 
Width PRICE 

8.00- 
10.65" 
14.00" 

$29.95 
$32.95 
$34.95 

JE610 ASCII 
Encoded Keyboard Kit 

mow\ 
The JE810 ASCII Keyboard Klt can be Interfaced Into 
most any computer sYstate. The kit comes complete 
with an Industrial grade keyboard twitch assembly 
(62-keys), IC's, sockets, connector, electronic compo. 
pants and double-sided printed wiring board. The 
keyboard assembly requires .5V @ 150mA and -12V 
@ 10 mA for °perdition. Features: 60 keys generate the 
128 characters, upper and lower case ASCII set. Fully 
buffered. Two user -define keys provided for custom 
applications. Cans lock for uppr.cawonly alpha cheroc- 
tars. Utlliles a 2376 140-pin) encoder read-only memory 
chip. Outputs directly compatible with TTL /DTL or 
MOS logic arrays. Easy Interlacing with a 16 -oin dip or 
18-pin edge connector. Size: 3 / "H x 1414"W x1311"17 

JE610 /DTE -AK (as pictured aboneI...$124.95 
62-Kay Keyboard, 'c Board. 

115610 Kit a component: (n° ca :a) $ 79.95 

K62 62 -Key Keyboard (Keyboard only) $ 34.95 

DTE -AK (Casc only - 3.u"HcII "wxesr "D)$ 49.95 

$10.00 Min. Order - U.S. Funds Only 
Calif. Residents Add 6% Sales Tax 
Postage-Add 5% plus S1 Insurance 

1/81 

Spec Sheets - 25d 
Send 41d Postage for your 
FREE 1981 JAMECO CATALOG 

lameco 
ELECTRONICS 

PHONE 
ORDERS 

WELCOME 
(415) 592 -8097 

MAIL ORDER ELECTRONICS RONIC:S' - WORLDWIDE 
1355 SHOREWAY ROAD, BELMONT, CA 94002 

PRICES SUBJECT TO CHANGE 

JE600 
Hexadecimal Encoder Kit 

FULL 8-BIT 
LATCHED OUTPUT 
19'KEV KEYBOARD 

The JE600 Encoder Keyboard Kit provides two separate 
hexadecimal digits produced from sequential key entries 
to allow direct programming for Obit microprocessor 
or 8-bit memory circuits. Three additlor:alkeys are pro- 
vided for user operations with one having a blsteble 
output available. The outputs ere lotche0 and monitored 
with 9 LED readouts. Also included Ise key entry strobe. 
Features: Full 8-bit latched output for microprocessor 
use. Three uerdatino keys with one being bistable 
operation. Dabounce circuit provided for all 19 keys. 
9 LED readouts to verily entries. Easy Interfacing with 
standard 18 -pin IC connector. Only SVDC required 
for operation. Site: 3X "H x 814"W o 8 % "D 

JE600 /DTE -HK (as pictured above) . . . . $99.95 

JE600 Kit PPC jai éea;ënetóis°. (ó°o°ca°s'01..$59.95 

K19 19-Key Keyboard (Keyboard only) .... $14.95 

DTE -HK (case only - 3v;'1-140 "WOtl/ "Dl $44.95 
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Unclassified Ads 
UNCLASSIFIED POLICY: Readers who are soliciting or giving advice, or who have 
equipment to buy, sell or swap should send in a clearly typed notice to that effect. To be 
considered for publication, an advertisement must be clearly noncommercial, typed double 
spaced on plain white paper, contain 75 words or less, and include complete name and 
address information. 

These notices are free of charge and will be printed one time only on a space available 
basis. Notices can be accepted from individuals or bona fide computer users clubs only. We 
can engage in no correspondence on these and your confirmation of placement is ap- 
pearance in an issue of BYTE. 

Please note that it may take three or four months for an ad to appear in the magazine. 

FOR SALE: Southwest Technical Products Corp PR -40 
-40 character /line on 4 -inch paper tape, 64 character 
ASCII; $200. Heathkit oscilloscope 10. 4560 -5 MHz trig- 
gered sweep; $75. Holden Caine, 1 Windsor PI, Melville 
NY 11746, (516) 692 -9512. 

FOR SALE: Programmer's toolkit for old read -only 
memory PET. Perfect condition, with manual. Plugs onto 
right of PET. Commands: auto -automatic line number- 
ing. Renumber- renumbers program. Find -lists occur- 
rences of command or text in program. Help -after error, 
list line; error is in reverse field. Append -merge saved 
programs. Other commands: trace, step, delete, dump. 
Costs about $100. Make me an offer. David Magill, 2001 
Carling Ave, Apt 1709, Ottawa Ontario, K2A 3W5 
Canada, (613) 722 -3566. 

FOR SALE: TI -59 programmable calculator with PC -100C 
printer cradle; both in excellent condition. Includes 
extra paper for printer, all manuals, and my own library 
of programs. $380 or best offer; I pay shipping. Mike 
Smith, 908 Murray Hill Rd, Binghamton NY 13903. 

FOR SALE IN CANADA: 8 K and 16 K static -memory 
board for H8 computer, both assembled and tested. 
Give me your offer. P Liem, 15 Ardell Grv, Nepean On- 
tario, K2G 4G5 Canada. 

FOR SALE: Partially completed Heath Company digital 
computer with related tools. Additional information pro- 
vided on request. Sale necessary to settle estate. Robert 
L Kennedy, Attorney at Law, POB 222, Colfax LA 71417. 

FOR SALE: Xitan/TDL microcomputer disk system, soft- 
ware, and extras. 64 K memory, Xitan disk BASIC, INFO 
2000 dual 8 -inch floppy -disk drive (made by PerSci), 
CP /M operating system, twelve floppy disks, sorting and 
telecommunications software packages, spare 32 K 
memory board, equipment covers, and all documenta- 
tion; $1500. V Roningen, 4707 9th St S, Arlington VA 
22204, (703) 521.1451. 

FOR SALE: Like -new 16 K Heathkit H -89 computer with 
H -77 floppy -disk drive, H -885 cassette interface, and 
HDOS. Used three months. $1800. Charles Leet, Jr, Box 
517, Jetmore KS 67854, (316) 357-6531. 

FOR SALE: 4116 -type dynamic programmable memories 
from several manufacturers. Each 16 K circuit has been 
heat -tested and is guaranteed good. Speed is unknown. 
Price is $4 each postpaid. Steve Marley, 425 N Hickory 
#305, Escondido CA 92025, (714) 489 -8293. 

FOR TRADE: Two LSI -11 processor boards, two 4 K 
memory boards, and a serial -line unit. Will trade for 
H780H power supply, front panel for PDP- 11/03/LSI -11, 

and H909C enclosure box. Robert McCown, 180 Farm St, 
Millis MA 02054. 

FOR SALE: Heath ETA -3400 trainer accessory with full 
4 K programmable memory. $175 or best offer. David 
Haas, 9 Marget Ann Ln, Suffern NY 10901, (914) 357 -3447. 

FOR SALE: I /O: OSI 8 -slot chassis with fully populated 
500 processor (read -only memory BASIC) 540 video with 
graphics; 430 with parallel, serial, dual D /A; fully 
socketed 24 K programmable -memory board with 2 K in- 
stalled; video monitor; GRI keyboard; cassette recorder; 
graphics and music demonstration software; $800. 
Stephen P Smith, 106 E Clearview Ave, State College PA 
16801. 

FOR SALE: Apple serial 1/0 interface by Electronic 
Systems. Have three brand -new boards. Will sell with 
software and RS -232 connector; $52. I pay shipping. Dan 
Pote, 3105 Falkland, Carrollton TX 75007, (214) 492-2027 
after 6:30 PM or on weekends. 

FOR SALE: TRS -80, Model 1, Level 2, 16 K with expan- 
sion interface (RS -232C installed) plus Editor, 
Assembler, Micro Music, and blackjack programs. Ex- 
cellent condition; $800 firm. RS -232C original carton; 
$55. Jerry Coyle, 11 Town Way, Hull MA 02045, (617) 
925.1282. 

MICROSTAT 
NOW AVAILABLE FOR CP /M* 
MICROSTAT, the most powerful statistics package available 
for microcomputers, is completely file- oriented with a power- 
ful Data Management Subsystem (DMS) that allows you to 

edit, delete, augment, sort, rank -order, lag and transform (11 

transformations, including linear, exponential and log) existing 
data into new data. After a file is created with D MS, Microstat 
provides statistical analysis in the following general areas: 
Descriptive Statistics (mean, sample, and population S.D., 

variance, etc.), Frequency Distributions (grouped or individ- 
ual), Hypothesis Testing (mean or proportion), Correlation and 

Regression Analysis (with support statistics), Non -parametric 
Tests (Kolmogorov- Smirnov, Wilcoxon, etc.), Probability Dis- 

tributions (8 of them), Crosstabs and Chi -square, AN OVA (one 

and two way), Factorials, Combinations and Permutations, plus 

other unique and useful features. 

MICROSTAT requires 48K, Microsoft Basic -80 with CPIM 

and is sent on a single -density 8" Disk. It is also available on 

5" diskettes for North Star DOS and Basic (32K and two 
drives recommended), specify which when ordering. The 

price for Microstat is $250.00. The user's manual is $15.00 
and includes sample data and printouts. We have other 
business and educational software, call or write: 

master charge 
700 ,,,rrnAAAA CANU 

i 

ECOSOFT 
P.O. Box 68602 

Indianapolis, IN 46268 
(317) 283 -8883 

CP /M is a registered trade mark of Digital Research. 

Circle 345 on inquiry card. 
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Not for sale in any 
bookstore! Not avail- 
able at any price! 
The new Consumer 
Information Catalog! 

It's the free booklet 
that lists over 200 
helpful Federal pub- 
lications; more than 
half, free. On topics 
like home repairs. 
Money management 

Nutrition. Informa- 
tion that could help 
you to a better way 
of life. 

To get your free 
copy, just write: 

CONSUMER 
INFORMATION 

CENTER, 
DEPT. E 

PUEBLO, COLORADO 
81009 

.. \ General Services Adrturustrahon 



FOR SALE: Changing systems, have LA 36 DECwriter. 
Two years old; in excellent condition. Will take best of- 
fer. Robert A Leverone, 279 Cambridge St, Burlington 
MA 01803. 

FOR SALE: IMSAI cabinet and power supply for two 
minidiskette (5.25-inch) drives. Sturdy, with ample 
power. Have purchased a North Star Horizon. $800 or 
best offer. Ronald Subler, 25 First Parish Rd, Scituate 
MA 02066, (617) 545 -6578. 

FOR SALE: Heathkit ET -3400 assembled microproces- 
sor trainer in excellent working condition. All additional 
components and manuals in good order. Asking $205 or 
$155 for trainer only. Also, new Base 2 Model MST im- 
pact printer with graphics for $650. Apple parallel inter- 
lace available. Will ship via UPS. Jeff Sumey, 5 Nell St, 
Hopwood PA 15445, (412) 437-3021 evenings. 

FOR SALE: Comprint 912 printer with TRS -80 interface. 
Works great. Price $425. Steven Wexler, 1634 Buck Hill 
Dr, Huntingdon Valley PA 19006, (205) 947 -8236. 

WANTED: SwTPC 6800 processor with MPA2 board. 
Depending on condition, will pay 70% of new cost. Bob 
Hanna, 7601 Wordham Dr, Austin TX 78749, (512) 
441.9700 days. 

WANTED: TRS -80 Level II programs to swap. Utilities, 
languages, games, and business. Send list, name, and 
address. Dennis Leong, 5910 N Washtenaw, Chicago IL 
60659. 

FOR SALE: I have upgraded my TRS-80 to 16 K and want 
to sell my old 4 K chip set. Used only twenty hours and 
is in prime condition. Will take best offer. (MCM 6604AC) 
Also, would like to swap Level II programs to increase 
library. Paper listing only. Will take cassette or listing. 
Mark Cruse, 3609 Stanolind, Midland TX 79703, (915) 
694 -4868. 

FOR SALE: Ohio Scientific CIP with the 610 expander 
board installed. Features Microsoft 8 K BASIC in read - 
only memory, 16 K user memory easily expandable to 
32 K by plugging in more memory, and minifloppy con- 
troller read -only memory with double -sided option. 
Original carton, documentation, and many programs in- 
cluded. Sell all for $600 plus $10 shipping. Charles F 

Allen, 9 Annabelle St, Carnegie PA 15106, (412) 276.8265. 

FOR SALE: 12 V Reed relays; $0.50 each. All brand new, 
same as Electrol R4248.2. Also, a Power -One D24.4.8, 
24 V power supply. M6800 software to trade. Send SASE 
with any offers. T Preston, 9274 Marinus Dr, Fenton MI 
48430. 

FOR SALE: IMSAI 8080, Tarbell floppy interface for two 
PerSci Model 70, IMSAI MIO, Processor Tech VDM -1, 
8 K and 16 K programmable memory boards, Cromem- 
co TUART, and more. All operational. Make offer or send 
SASE for detailed list. Tom Tai, POB 142, Eagleville PA 
19408. 

FOR SALE: Axiom 801 printer with six rolls of paper. 
Cable for hookup to PET or CBM computer. $280. Also, 
CAT modem and SOURCE program on disk and cassette 
for CBM. $150. Both for $400. Kurt Hesselden, 2201 E 

11th, Farmington NM 87401, (505) 327 -7682. 

FOR SALE: Two 8085 microprocessor chips, fifteen 8155 
static programmable memory chips, three 2716 eprom, 
and one 8212 I/O port. New /never used. Will not split up 
set. Cost $500. Will sell for $450 or best offer. Ted Poe, 
28C Coolbrook Ct, East Amherst NY 14051. 

FOR SALE: Shugart SA800; $375. SA900; $225. Pertec 
8 -inch floppy drive and 8 -inch standard media; $225. 
Memorex 630 plug -compatible to IBM 2311 but has self - 
contained power supplies and uses modern voice coil - 
type positioning, 7.5 megabytes single density, and 
removable media; $500. Frank Bennett, 1242 Cotton- 
wood St. Broomfield CO 80020, (303) 466-2621. 

FOR SALE: 32 K ARTIG static programmable memory 
board for the S -100 bus, fully populated with 250 ns 4044 
chips. Used, but in excellent working condition; $400. 
Cromemco BYTESAVER programmable read -only 
memory board. Programs 2704/27085 and has space for 
up to 8 K of programmable read -only memory. Used less 
than two hours and in excellent condition; $100. A E 

Caudel, 8003 Benaroya Ln, Apt C3, Huntsville AL 35802, 
(205) 883-7425 evenings. 

FOR SALE: Integral Data Systems IDS -125 printer with 
printer control option. Needs mechanical adjustment. 
Over $800 new. Asking $400 or reasonable offer. Bill 
Krantz, 108 Hawthorne Dr, North Wales PA 19454, (215) 
368-3697 evenings. 

FOR SALE: Magnetic -tape Selectric typewriter (dual - 

tape model); $1200. Tapes; $4. Also, 80 -track minifloppy 
with hardware switch to 35/40 track for TRS -80 Model I; 

$650. Arnold Vagts, 3713 S Parton St, Santa Ana CA 
92707. (714) 549 -7021. 

WANTED: Texas Instruments SR -52 programmable 
calculator. Must be in excellent condition. Paul H White, 
1539 Malcolm Ave, Los Angeles CA 90024, (213) 650.4001 
days. 

FOR SALE: Memorex 651 floppy -disk drive (new), thirty 
blank disks, controller board (old); $300. EVK 200 6800 
development kit: 1 K programmable memory, 1/2 K 

erasable -programmable read -only memory, and read - 
only memory monitor; $170. Gordon Wilson, 819 San 
Lucas Ave, Mtn View CA 94043. 

FOR SALE: Hazeltine 1520 intelligent terminal. Features 
110 thru 19.2 K bps, cursor movement keys and numeric 
keypad, antiglare screen, full uppercase and lowercase 
ASCII character set, 80 by 24 dual- intensity readout, 
switch -selectable reverse video, and local screen 
editing. Almost new; with owner's manual. Asking 
$1150, will ship immediately UPS (insured) on receipt of 
certified check. Jeffrey J Nonken, 8 E Washington St, 
West Chester PA 19380, (215) 431-3513. 

BOMB 
BYTE's Ongoing Monitor Box 

Article M Page Article Author(s) 
1 18 An Introduction to Atari Graphics Crawford and 

Winner 
2 34 The Panasonic and Quasar Hand-Held 

Computers: Beginning a New Genera- 
tion of Consumer Computers Williams and 

Meyer 
3 48 Electromagnetic Interference Cl arcia 
4 72 The NEC PC-8001: A New Japanese 

Personal Computer Keith and Kocher 
5 94 The Sinclair Research ZX80 McCallum 
6 118 The HP41C: A Literate Calculator? Hayes 
7 148 Generating Bar Code in the Hewlett. 

Packard Format McNeal 
8 208 The Newest Sargon -2.5 Martellaro 
9 218 The SwTPC 8809 Microcomputer 

System Harmon 
10 226 The Picture- Perfect Apple Roybal 
11 238 Micrograph, Part 3: Software and 

Operation Booch 
12 318 Whose BASIC Does What? LI 

FOR SALE: Lear -Siegler ADM3A + terminal, latest 
model, one -month old. $800. P Gleason, 3470 19th St. 
San Francisco CA 94110, (415) 864-1967. 

FOR SALE: Rockwell AIM -65, 1 K programmable 
memory with assembler read -only memory. Used only 
two hours. In factory box with all manuals. $350. Switch- 
ing power supply, + 5 Vat 10 A, +24 Vat 3 A, ± 12 V 
at 1 A. $150. Bruce Warren, Box 784, Freeport TX 77541, 
(713) 233 -3700 home, (713) 238 -2547 office. 

FOR SALE: 18- month -old Radio Shack TRS -80 Model I 

Level 2 computer in excellent condition; 32 K memory; 
expansion interface; 150 LPM Quick Printer; five rolls of 
paper; Data Dubber; light pen; two 6 -plug isolator boxes; 
all manuals and a library of over fifty cassette programs. 
Original value over $2200; asking $1200. Michael Clark, 
5967 Sullivan Trl, Nazareth PA 18064, (215) 759 -6873. 

FOR SALE: TI -25 and TI-30 calculators. Both in excellent 
condition. Will include documentation, batteries (71.25 
only), and the book Great International Math on Keys (TI-30 
only) on request. Will sell any of the above separately. 
$40 for all of the above; best offer for separate units. 
May swap for TI-59 or TRS-80 (Level II) software. Joe 
Sewell, 6776 Sheridan Rd, Melbourne Village, Melbourne 
FL 32901. 

FOR SALE: Ticker -tape Teletype. Full alphanumeric, 
five -level code. Excellent condition. Both transmit and 
receive work fine. 60 mA loop. $145. Chuck Gee, 1890 
SW 3rd, Corvallis OR 97330, (503) 754 -9422. 

WANTED: Correspondents or exchange of Biotech Elec- 
tronics (defunct) CGS-808B graphics software. Owners 
of firmware pack 2. Have firmware pack 1 source on 
CPM. Share with present group of four. Larry Snyder, 
S78 W17675 Canfield Dr, Muskego WI 53150, (414) 
679-9706. 

FOR SALE: ELF II with 4 K programmable memory, 
Giant board. ASCII keyboard, and documentation. Ask- 
ing $400 or best offer. Kim Dixon, Box 33, Kenville 
Manitoba, ROL OZO Canada, (204) 734 -2411. 

FOR SALE: Cromemco Z -2, 4FDC disk controller, plus a 

32 K Dynabyte memory card. All are in perfect working 
condition. Runs at 4 MHz. Documentation is included, 
but no software. Asking $1600. Bill Dyche, 2812 
Windemere Dr, Donelson TN 37214. 

October Winners: 
Sorting and Ciarcia 

"Sorting with Binary 
Trees," by Bill Walker won 
first place in the BOMB for 
the October 1980 issue of 
BYTE, and Steve Ciarcia's 
"Make Liquid -Crystal Dis- 
plays Work for You" came 
in second. Dr Walker's arti- 
cle, which is 2.1 standard 
scores above the mean, 
will net him an award of 
$100, while Steve Ciarcia's 
article, 0.85 standard 
scores above the mean, 
wins a $50 prize. 

Other popular articles in 
this issue include "The 
6502 Gets Microprogram - 
mable Instructions," by 
Dennette Harrod, "Sym- 
bolic Math using BASIC," 
by David Stoutemyer, and 
"Machine Problem Solving, 
Part 2," by Peter Frey. 
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The 
Brains of Men 
and Machines 
by Ernest W. Kent 

When the "Brains of Men and 
Machines" series of articles originally 
appeared in BYTE magazine, the re- 
sponse was immediate and enthusiastic. 
Now Ernest W. Kent has expanded his 
ideas about the brain into a full -length 
book. 

As researchers begin to unravel the 
mysteries of the brain's chemical, elec- 
trical, and synaptic circuitry, their find- 
ings are becoming immediately ap- 
plicable to advances in robotic behavior 
and computer design. The Brains of 
Men and Machines "dissects" the 
brain to provide new insights into com- 
puter design and artificial intelligence. 

It is one of the rare books that tran- 
scends disciplinary boundaries. In it the 
ever increasing relationship between 
man and machine is freshly examined - 
a relationship, Professor Kent con- 
cludes, that is today being reexamined 
in the light of man's own neurological 
self- image. 

Hardcover 304 pages 

13141 70 Main St. Enna Peterborough, NH 03458 

ISBN 40.07- 034123 -0 

Price S 1 5.95 
Please remit in U.S. funds or draw on a U.S. Bank 

Please send copies of 
The Brains of Men and Machines 

B1 

Name Tille Company 

Street City Stale /Province Code 

Check enclosed in the amount of $ 

Bill Visa .. Bill Master Charge 
Card No. - 
Exp. Date. 
Add 75e per book to cover 
postage and handling. / 

/ Available in October I n Y 



Ohio scientific: 
The leader in 
Winchester 
based micro- 
computers. 

Ohio Scientific produced the first large capacity 
fixed media hard disk (Winchester) based 
microcomputers in 1977. Since then we have 
shipped more of these systems than the rest of 
the microcomputer industry combined. 

Family Features 
All standard C3 features including: 

3- processor CPU with 6502, Z80 and 6800 
.7 MIPS 6502A 
48K static RAM 
Dual 8" floppies 
Free standing rack for direct expansion capabilities 
17 -slot OSI 48 line BUS architecture for large system 
expansion 
Directly accepts up to 8 users with currently available 
memory boards, more with higher density boards in the 
future 
Directly expandable for use as Network data bases 
Slide- mounted subassemblies, removable side panels and 
locking rear door for easy expansions and service. 

C3 -A 
The floppy only rack based C3 for users who anticipate 
expansion to hard disk, multi -user and /or networking in the 
future. Under $7000. 

C3 -B 
The world's most powerful microcomputer (when GT 
equipped). Features the highly advanced and extensively 
field proven OKIDATA 3306 Winchester disk. 

Features 

Available factory configured for up to 8 users and network 
data base operation 
Expandable to CP /M operation by adding 4K (CM -2 
memory) Under $14,000 

C3 -C 
A medium performance Winchester disk based system 
which provides the ideal cost /performance ratio in typical 
small business applications. The C3 -C uses the Shugart 
SA4008 29 megabyte Winchester disk. 
Performance specifications, hardware configuration and 
software is identical to the C3 -B with the following 
exceptions: 

System boots from floppies or hard disk on power up 
74 megabytes end user workspace under OS -65U, 80 
megabytes unformatted 
Ultra -high performance disk 
74 millisec worst case access 
38 millisec average 
10 millisec access on cylinder (215K user workspace) 
8 megabits per second transfer rate 
Simple on /off disk operation with elaborate internal 
protection from improper temperature, line voltage and 
controller failures 
Features spindle brake and designated head landing areas 
for much longer operational life than the newer low -cost 
Winchesters 
Highly advanced OS -65U operating system: 
Multiple level pass word security 
Multiple operating systems on disk 
Ultra -high speed "FIND" command for high speed string 
searches (Associative Access) 
Upward compatible with multi -user and network systems 
with full file, peripheral and communications arbitration 
between users 

23 megabytes of end user workspace under OS -65U 
29 megabytes unformatted capacity 
Medium performance Winchester 
240 millisec worst case access 
87 millisec average access 
10 millisec access on cylinder (110K user workspace) 
Simple on /off disk operation Under $11,000 

Ohio Scientific has a new OEM program that is easy to 
start with, and provides generous discounts for quantity 
purchases. 

For literature and the name of your local 
dealer, CALL 1 -800- 321 -6850 TOLL FREE. 

OHIO SCIEIIi 1dFIO 
1333 SOUTH CHILLICOTHE ROAD 
AURORA, OH 44202 [216] 831 -5600 

Circle 339 on inquiry card. 


