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/DE THE ÎflTIIIGHTY 71111CRB 
MC6809 PROCESSOR-20-BIT ADDRESS BUS 

DIRECTLY ADDRESSES UP TO 768K OF RAM 

Performance and capabilities never before possible are now 
available to you in the SWTPC S /09. Computer System.The 
S /09 uses the Motorola MC6809 processor, the most 
powerful 8 -bit general purpose MPU available. It features 
more addressing modes than other 8 -bit MPU's and an 

optimized consistent instruction set enhanced by powerful 
16 -bit instructions. This, plus 24 indexing submodes, 
promote the use of modern programming techniques like 
position independent code, re- entrancy and recursion. 

The 20 -bit address bus makes possible direct addressing of 
up to 768K of memory without any slow or clumsy pro- 
cesses such as bank switching. RAM memory is designed 
with independent control and array cards for economical 
expansion of memory. The DMA and the processor boards 
can access memory independently for different tasks. 

Multiuser capability is "built -in ". No additional hardware 

is required to operate additional terminals. A dynamic 
memory management system can allocate available RAM in 

as small as 4K blocks to the various users or tasks. 

The dual -bus motherboard design used in the S /09 makes 

adding I/O ports to the system quick and economical. I/O 
address decoding for all I/O slots is supplied with the sys- 

tem. All serial I/O cards may be quickly programmed to run 
at standard baud rates from 110 to 38,400. 

Both multiuser and multitasking /multiuser operating sys- 

tems are available for the S /09. BASIC, PASCAL and an 

Assembler are immediately available. Editor and Debug 

programs are a Iso available for use in system development. 

S /09 complete as shown with 128K bytes of RAM memory, one parallel and two serial I/O ports. . .$2,995.00 

128K memory expansion card $1 995.00 

Circle 356 on inquiry card. 

SOUTHWEST TECHNICAL PRODUCTS CORPORATION 
219 W. RHAPSODY 
SAN ANTONIO, TEXAS 78216 (512) 344 -0241 
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The single card computer 
with the features 

that help you in real life 
COMPLETE COMPUTER 

In this advanced card you get a pro- 
fessional quality computer that meets 
today's engineering needs. And it's one 
that's complete. It lets you be up and 
running fast. All you need is a power 
supply and your ROM software. 

The computer itself is super. Fast 
4 MHz operation. Capacity for 8K bytes 
of ROM (uses 2716 PROMs which can 
be programmed by our new 32K BYTE - 
SAVERS PROM card). There's also 1K of 
on -board static RAM. Further, you get 
straightforward interfacing through an 
RS -232 serial interface with ultra -fast 
speed of up to 76,800 baud - software 
programmable. 

Other features include 24 bits of bi- 
directional parallel I/O and five on- 
board programmable timers. 

Add to that vectored interrupts. 

0 in c or p or a t e d 

Specialists in computers and peripherals 
280 BERNARDO AVE., MOUNTAIN VIEW, CA 94040 (415) 964 -7400 

ENORMOUS EXPANDABILITY 
Besides all these features the Cro- 

memco single card computer gives you 
enormous expandability if you ever need 
it. And it's easy to expand. First, you 
can expand with the new Cromemco 
32K BYTESAVER PROM card mentioned 
above. Then there's Cromemco's broad 
line of S100-bus-compatible memory 
and I/O interface cards. Cards with fea- 
tures such as relay interface, analog 
interface, graphics interface, opto- 
isolator input, and A/D and D/A con- 
version. RAM and ROM cards, too. 

Card Cage 32K BYTESAVER PROM card 

Cromemco 

EASY TO USE 

Another convenience that makes the 
Model SCC computer easy to use is our 
Z -80 monitor and 3K Control BASIC (in 
two ROMs). With this optional software 
you're ready to go. The monitor gives 
you 12 commands. The BASIC, with 36 
commands /functions, will directly ac- 
cess I/O ports and memory locations - 
and call machine language subroutines. 

Finally, to simplify things to the ulti- 
mate, we even have convenient card 
cages. Rugged card cages. They hold 
cards firmly. No jiggling out of sockets. 

AVAILABLE NOW /LOW PRICE 

The Model SCC is available now at a 

low price of only $450 burned -in and 
tested (32K BYTESAVER only $295). 

So act today. Get this high -capability 
computer working for you right away. 

Circle 80 on inquiry card. BYTE November 1979 1 



Low -cost hard disk computers 
are here 

11 megabytes of hard disk and 64 kilobytes of fast RAM in a 
Z80A computer for under $10K. Two floppy drives, too. 

Naturally, it's from Cromemco. 
It's a reality. In Cromemco's new microcomputer field. Software Cro- Included in that cabinet, too, is 

Model Z -2H you get all of the above memco is known for. Software like Cromemco ruggedness a nd reliability. 
and even more. With Cromemco you this: Cromemco is time -proved. Our 
get it all. Extended BASIC equipment is a survey winner for 

In this new Model Z -2H you get FORTRAN IV reliability. Of course, there's Cro- 

not only a large- storage Winchester RATFOR (RATional FORtran) memco's all -metal cabinet. Rugged, 

hard disk drive but also two floppy COBOL solid. And, there's the heavy -duty 
disk drives. In the hard disk drive you Z8O Macro Assembler power supply (3OA @ 8V, 15A @ 

get unprecedented storage capacity Word Processing System +18 V, and 15A @ -18V) for cir- 
at this price -11 megabytes unfor- Data Base Management cuitry you'll sooner or later want to 

matted. with more coming all the time. plug into those free card slots. 

You get speed -both in the 4 MHz 
Z8OA microprocessor and in the fast 
64K RAM which has a chip access 
time of only 150 nanoseconds. You 
get speed in the computer minimum 
instruction execution time of 1 micro- 
second. You get speed in the hard 
disk transfer rate of 5.6 megabits /sec. 

EXPANDABILITY 
You get expandability, too. The 

high -speed RAM can be expanded to 
512 kilobytes if you wish. 

And the computer has a full 12 -slot 
card cage you can use for additional 
RAM and interface cards. 

BROADEST SOFTWARE SUPPORT 
With the Z -2H you also get the 

broadest software support in the 
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i n c 0 or p o r a t e d 

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

Tomorrow's computers now Circle BO on inquiry card. 

SMALL, RUGGED, RELIABLE 

With all its features the new Z -2H, 
including its hard disk drive, is still 
housed in just one small cabinet. 

Hard disk drive at lower left can be inter- 
changed just by sliding out and disconnecting 

plug. Seven free card slots are available. 
Z -2H includes printer interface card. 

Cromemco 

CALL NOW 

With its high performance and low 
price you KNOW this new Z -2H is 

going to be a smash. Look into it 
right now. Contact your Cromemco 
computer store and get our sales 
literature. Find out when you can 
see it. Many dealers will be showing 
the Z -2H soon -and you'll want to 
be there when they do. 

PRESENT CROMEMCO USERS 
We've kept you in mind, too. Ask 
about the new Model HDD Disk 
Drive which can combine with your 
present Cromemco computer to give 
you up to 22 megabytes of disk 
storage. 
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This CYTE 

About the Cover 
The theme for this issue is 

"Furl and Games using the 
personal computer to imple- 
ment dynamic interactive 
forms of enjoyment not 
otherwise possible. In the 
cover by Robert Tirutey, en- 
titled The Magic of Com- 
puters", we find the essence 
of an ancient shell game 
applied with a desk top com- 
puter as the missing pea. 

uunnunnnnnunnuunuuuuuunnuunuuuuuuuuunuuuuunuuuunuununm 

One of the quickest ways 
to gain experience with a 
processor is to actually pro- 
gram and interface to it. The 
Intel 8086 16 -bit processor is 
now available for evaluation 
as the SDK -86 single board 
computer. Steve Ciarcia 
evaluates the SDK -86 board. 

Page 14 

The solution of games 
such as Soma Cubes and 
polyominoes presents the 
computer programmer with 
a nontrivial problem. 
Although the method of 
solution may seem quite 
straightforward, the actual 
implementation may use up 
excessive amounts of 
memory or time. This was 
one problem facing Douglas 
Macdonald and Yekta 
Gürsel when they started 
Solving Soma Cube and 
Polyomino Puzzles Using a 
Microcomputer. Their final 
program is capable of sol- 
ving many problems of this 

sort in reasonable lengths of 
time on an 8 K byte 
machine. 

Page 26 

Peter B Maggs takes 
readers behind the scenes to 
show how a programmer 
can design a board -game 
program using minimax 
theory, a technqiue used to 
maximize one's chances of 
winning a game. Read Pro- 
gramming Strategies in the 
Game of Reversi, a tutorial 
article with broad 
applicability in the field of 
computer games. 

Page 66 

Implementing the data 
structures needed to simulate 
a chess game is a task that 
the average programmer is 
quite capable of performing. 
However, developing an 
effective method of defining 
the respective priorities for 
all the possible moves is a 

cumbersome task whose 
solution has eluded many 
programmers. W D Maurer 
illustrates the use of the 
game -tree diagram in a 
method called Alpha -Beta 
Pruning, a technique that 
offers a possible solution to 
this problem. 

Page 84 

Owners of Commodore 
PETs often wish to have 
hard -copy printouts of data 
appearing on their machine's 
video displays. P K Govind 
gives advice on how to ob- 
tain hard copy in Interfacing 
the PET to a Line Printer. 

Page 98 

Escape all your earthly 
restrictions and go into orbit 
with A Spacecraft Simu- 
lator. Gary Sivak has put 
together a BASIC program 
to put your celestial flight 
skills to the test. 

Page 104 

One type of popular 
computer -game activity is 
the simulation of sports 
events. If you have ever 
wondered if the best 
baseball team of today could 
beat the best team of some 
long -past season, you may 
now be able to get at least a 
theoretical answer. Joseph J 

Roehrig developed a system 
that uses real statistical data 
to simulate the play of 
baseball games, and he now 
shares it with us in The 
National Micropastime. 

Page 113 

Using stacks can help to 
simplify otherwise very 
complex programming pro- 
blems. In Stack It Up, 

Charlton H Allen 
demonstrates a simple pro- 
cedure for evaluating 
mathematical expressions 
that employ stack control. 

Page 140 

Have your recent 
endeavors with your per- 
sonal computer been all 
work and no play? Tony 
Estep discusses some of the 
basic principles involved in 
Writing Animated Computer 
Games. The software was 
written for the SOL -20, but 
with minor modifications 
will run on any VDM -based 
8080 computer. 

Page 152 

Even if you own a 
minimum computer system, 
you can still do interesting 
things with it. Charles A 
Kapps gives Five Useful Pro- 
grams for the SC /MP which 
are suitable for minimum 
systems. The routines can be 
converted to other systems, 
such as the COSMAC VIP 
and KIM. 

Page 172 

Do you need a simple 
device to show logic signals 
compared to the system 
clock? Frank DeCaro can 
help you to Build a Simple 
Digital Oscilloscope. 

Page 222 

Where most people are 
particular about the com- 
puter they buy, they don't 
think twice about the most 
frequently used component 
of a system: the keyboard. 
The Cherry PRO Keyboard 
is Dan S Parker's choice and 
he tells us why. 

Page 232 
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I've seen Lanier, Vydec, 
Xerox, Olivetti, and Wang. 

I've chosen WORDSMITH 
from MICRO DIVERSIONS. 

77 

W O70srni-thTM 
TEXT EDITOR 

Congressman Charlie Rose 
Chairman, Policy Group 

on Information and 
Computers 

Yes, I'd like to learn more about Wordsmith.'M Send me your information packet. 

Name 

Company 

Address 

City State Zip 

Micro Diversions, Inc. 

8455 -D Tyco Road, 
Vienna, Virginia 22180 

(703) 827 -0888 
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Look for 
Shugart d rives 

x n personal 
, niter systems. 

l lade by these 
( :ompanies. 

Altos Computer Systems 
2378 -B Walsh Avenue 
Santa Clara, CA 95050 

Apple Computer 
10260 Bandley Dr. 
Cupertino, CA 95014 

Commodore Business Machines, Inc. 
3330 Scott Boulevard 
Santa Clara, CA 95050 

Digital Microsystems Inc. 
(Formerly Digital Systems) 
4448 Piedmont Ave. 
Oakland, CA 94611 

Imsai Mfg. Corporation 
14860 Wicks Blvd. 
San Leandro, CA 94577 

Industrial Micro Systems 
633 West Katella, Suite L 

Orange, CA 92667 

North Star Computer 
2547 9th Street 
Berkeley, CA 94710 

Percom Data 
318 Barnes 
Garland, TX 75042 

Polymorphic Systems 
460 Ward Dr. 
Santa Barbara, CA 93111 

Problem Solver Systems 
20834 Lassen Street 
Chatsworth, CA 91311 

Processor Applications Limited 
2801 E. Valley View Avenue 
West Covina, CA 91792 

SD Sales 
3401 W. Kingsley 
Garland. TX 75040 

Smoke Signal Broadcasting 
6304 Yucca 
Hollywood, CA 90028 

Technico Inc. 
9130 Red Branch Road 
Columbia, MD 21045 

Texas Electronic Instruments 
5636 Etheridge 
Houston, TX 77087 

Thinker Toys 
1201 10th Street 
Berkeley, CA 94710 

Vista Computer Company 
2807 Oregon Court 
Torrance, CA 90503 

.P Shugart 
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Is Pseudoscience Done by 
Computer Pseudo- Computer- 
Science? 

by Carl Helmers 

One of my main tasks each month is reading all the manuscripts which are 
sent to BYTE by authors, who are often our readers. The number of well - 
prepared manuscripts which come our way is fantastic, and for obvious 
reasons of space we can only accept so many in a given interval of time. Thus, 
when an unsolicited article is received, we look for a certain uniqueness of idea 
and appropriateness for our readers. The article content of BYTE magazine is 
approximately 90 % the result of unsolicited articles. Of course, exceptions 
occur, for example, the 6809 series by Joel Boney and Terry Ritter (which 
required a bit of encouragement in advance of its writing), or several of the 
articles on LISP in our August 1979 issue, which were solicited explicitly by 
guest editor John Allen. 

Thus, a magazine like BYTE has proven to be a self -generating forum, as the 
readers interact with authors and, as they write about their own particular 
experiences or pet concepts, even become authors. 

This month our featured theme for the issue is loosely entitled "Fun and 
Games," ie, how computers can be used in various forms to implement mental 
recreations. We describe how to use computers to simulate mythical worlds 
and situations and to examine logically defined games and their states. All 
these topics and more fit under this general category of fun and games. 

Readers who examine our table of contents, however, will find that not one 
of our recent articles has been devoted to the subject of "biorhythms," this in 
spite of the immense popularity of biorhythm programs at every convention 
or computer demonstration and a virtual flood of prospective article submis- 
sions on this topic. Far be it from me to belittle the concept of having harmless 
fun with computers by creating fantasy trips and games. Just because one can 
program a computation does not make that computation a valid representa- 
tion or model of the real world - witness the fun and humor we get out of 
fantasy games. Humor is in large measure due to a gentle (or not so gentle) 
bending of reality in a specific and limited context. 

But some biorhythm writers start out by pontificating the veritable truth of 
a hypothesis and its implications, and fail to make the point that it is all a 
fantasy simulation. Most people writing about the biorhythm algorithm 
assume that it corresponds to a proven, well- documented and scientifically 
valid field of endeavor. 

I am reminded of the epistemology of a former associate of mine, who shall 
remain anonymous. His epistemology essentially boiled down to "if it is 
printed on paper it must be true ...." Much has been printed about the alleg- 
ed validity of the biorhythm mythology; there is an entire branch of the 
special -purpose computer industry devoted to cranking out biorhythm 
calculators. And biorhythm programs do indeed appear in much of the sales 
promotional literature of personal computing. But that does not make the 
results a science any more than the prevalence of adventure -style games in 
tomorrow's computers makes any statement about the real world, other than 
mankind's characteristic love of fantasy. A corollary of the "if it's printed" 
epistemology is the statement "if it is represented in a programmed calculation, 
it must be true . ..." 



"I own a fast -growing business and before I 

bought my computer system I put in a lot of late 
hours keeping up with my accounting and 
inventory control. Now the computer does my 
number crunching quickly, so I have time after 
hours to have some fun with the system. My son 
and I started out playing Star Trek on the system, 
and now were learning to play chess. 

"When I was shopping around for my system, 
the guys in the computer stores demonstrated all 
the unique features of the minifloppy. I've got to 
admit that at first I didn't really understand all the 
technical details. But now that I use the system 
every day, I really appreciate the minifloppy's fast 
random access and data transfer. I like the 
reliability, too. 

"I'm glad I went with Shugart drives. Look, 
when you lay out your own money for a system, 
you want dependable performance and good 
value. Do what I did. Ask for the system with the 
minifloppy." 

If it isn't Shugart, 
it isn't rninifloppy. 
vcv Shugart Associates 
435 Oakmead Parkway, Sunnyvale, California 94086 

See opposite page for list of manufacturers featuring Shugart's minifloppy in their systems. 
TM minllloppy is a registered trademark of Shugart Associates 
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As commonly stated, the biorhythm hypothesis has 
two major assertions. The first is that there exists a fixed 
point in time, namely the date of birth, when each indi- 
vidual's biological clock starts ticking. The second is that 
there are three well- defined periods which start in phase 
at that reference point and have an integer relationship to 
one another. The particular integers are unimportant. 
Then, by doing a Fourier summation with unit amp- 
litudes on the three periodic waveforms, we come up 
with the time domain evaluation of one's state for any 
given date after birth. Much graphic display program- 
ming can be done to make the results of this meaningless 
calculation look beautiful on a color terminal. 

The holes in this hypothesis are obvious. First, why are 
integer ratios used? After all, nature seems to abhor 
integers in physical constants, especially so in com- 
plicated systematic entities such as biological organisms. 
At the level of physical constants and ratios of physical 
constants, there is only one experimental near -integer of 
any prominence: the reciprocal fine structure constant 
(137.0360) - and even its "integerness" has become less 
significant of late as the limits of physical precision of 
measurement have improved. 

Then, in a fallacy shared with astrology, biorhythm 
calculations assume that the date of birth somehow deter- 
mines the whole of one's life. In view of even recent 
knowledge of biological organisms, why not use the date 
of conception? Replies the "biorhythmaticianologist," 
"Oh, but we don't know that precisely! So let's use 
something we know instead!" Thus, if there were any 
validity to a lifelong cycle, the hypothesis would start off 
by picking a random phase point which is the date of 

birth relative to the whole lifetime of the organism. But 
living systems do not fit ad hoc assumptions. It is true 
that we observe periodicities in life, even in our own per- 
sonal lives. But, in order to study such rhythms, the spirit 
of the natural science investigator must be invoked, 
obviously aided by the tools of calculation which are 
now so widely available. 

A detailed scientific dissection of biorhythms can be 
found in William Bainbridge's article "Biorhythms: 
Evaluating a Pseudoscience," in The Skeptical Enquirer, 
published by the Committee for the Scientific Investiga- 
tion of Claims of the Paranormal. Editor Kendrick 
Frazier and the editorial board (which includes such 
luminaries as Martin Gardner and Philip J Klass) are 
fighting a valiant fight against the doctrines of pseudo - 
science in today's world. The magazine is published four 
times a year. Subscriptions are $10 a year and are 
available from the Executive Editor, The Skeptical 
Enquirer, POB 5 Amherst Br, Buffalo NY 14226. 

Thus, the dearth of biorhythm calculation articles in 
BYTE will continue. But, on quite a different plane, there 
is ample room for appropriate articles on personal infor- 
mation analysis - possibly with some attention to the 
idea of biological rhythms, which forms the basis for the 
genuine science of chronobiology. Here we make the 
hypothesis that there are obvious rhythms of some vari- 
ables of daily life which go up and down. 

To explore this hypothesis, we begin to take data on 
our daily personal lives using an appropriate measure- 
ment. This could be a single bit of information such as 
"today was a good day" or "today, on the balance, was 
not so good." Or it could be a series of integer evalua- 

Computer Lab offers the following specials to 
help us celebrate the opening of our new store: 
Integral Data Systems Commodore Pet with 
Paper Tiger Printer $895.00 8K RAM $715.00 

Cromemco TU -ART Digital Anadex Printer Model 
Interface Board $265.00 DP -8000 $895.00 

California Computer Systems Intersystems DPS -1 

12 -Slot Mainframe $359.00 Mainframe $1050.00 

In our new store we are able to carry a wider selection of products 
and have it in stock when you want it. 

We carry the following product lines: 
Cromemco, California Computer Systems, Integral Data Systems, Commodore, 

Seattle Computer Products, Godbout Electronics, Thinker Toys, Mountain Hardware, 
Smoke Signal Broadcasting, Anadex, Soroc, Maxell, Scotch, Intersystems, 

Electronic Control Technology, and others. 

Computer Lab of New Jersey 
538 Route 10 

Ledgewood, New Jersey 07852 
Phone (201) 584 -0556 

Hours: Mon, Wed, Fri - 10 to 6 Tues, Thurs - 10 to 9 Sat - 10 to 5 

8 November 1979 BYTE Publications Inc Circle 65 on inquiry card Circle 335 on inquiry c 



New from SSM. 
46 

e,:r,:i 
.74,' :r:, , í .. ,.:.J 

ttttill JIII 

80 Character Video 
With 

ourVB3isthepe ct 
interface for word processing. 
It produces a standard 80x24 
display of upper and lower case 
characters or as much as 80x51 
for a full page of text.The matrix 
for graphic display goes up to 
160x204. And with optional 
EPROM, as many as 256 user 
programmed characters or 
symbols can be produced. 

VB3 is memory mapped 
for rapid screen updating. But it 
occupies memory only when 
activated. So one or more VB3s 
can he located at the same 
address with a full 65K of mem- 
ory still available to the user. 

It generates both U.S. and 
European TV rates and meets 
the new IEEE S -100 standard. 
Other features include key- 
board input, black on white or 
white on black, one level of grey, 
underline, strike thru, blinking 
char., blank -out chat:, and 
programmable cursor. Software 
includes a CP /M compatible 
driver and a powerful terminal 
simulator. 

VB3 is available in several 
configurations. Retail prices 
start at S375 kit, 5440 assembled. 
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Z-80 CPU 

T 
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080 CPU 
is identical 

- r obit popular CBI with the 
exception that the on -board 
RAM has been increased from 
256 bytes to a full 1K. 

It also features an optional 
2K of 2708 EPROMs, power -on/ 
reset vector jump, MWRITE, 
parallel input port with status 
and DIP switch addressing. 

Retail price -S159 kit, 
$219 assembled. 

it will bë the'i»ost lj+ S4 e 

compatible Z -80 CPU on the 
market. 

It operates at 2MHZ or 
4MHZ by DIP switch selection 
and includes two sockets for 
2716/2732 EPROMs or TMS 
4016 2K RAMs. Memory sock- 
ets can be disabled. Separate 
run /stop and single step switches 
allow system evaluation without 
the benefit of a front panel. 

CB2 also features an 
MWRITE signal, firmware 
vector jump, and an output port 
to control 8 extended address 
lines (allowing use of more than 
65K of memory). Jumper 
options generate the new IEEE 
S -100 signals to insure future 
S -100 compatibility. 

Retail price -5210 kit, 
5275, assembled. 

INV 111111/ff 
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2116 Walsh Avenue 
Santa Clara, CA 95050 (408) 246-27m 

Send for our free brochure and find 
out why SSM has become the favorite 
of discerning Hobbyists and OEMs. 

Our line. CPU, Video, I /O, RAM, 
EPROM, EPROM Programmer, 
Music, Prototyping,Terminator, 
Extender, and Mother hoards. 
Available assembled or as kits. 



not 
kill two birds 

with one stone? 
If you have an Apple* and you want to interface it with 

parallel and serial devices, we have a board for 
you that will do both. It's the AIO?TM 

Serial Interface. 
The RS -232 standard assures maximum compat- 
ibility with a variety of serial devices. For ex- 
ample, with the A IO you can connect your Apple` 
to a video terminal to get 80 characters per line 
instead of 40, a modem to use time -sharing 
services, or a printer for hard copy. The 
serial interface is software programmable, 
features three handshaking lines, and 
indudes a rotary switch to select from 
7 standard baud rates. On -board firm- 
ware provides a powerful driver 
routine so you won't need to write any 
software to utilize the interface. 

Parallel Interface. 
This interface can be used to connect your 
Apple` to a variety of parallel printers. The 
programmable I/O ports have enough lines 
to handle two printers simultaneously with 
handshaking control. The users manual 
indudes a software listing for controlling 
parallel printers or, if you prefer, a par- 
allel driver routine is available in firm- 
ware as an option. And printing is 
only one application for this general 
purpose parallel interface. 

Two boards in one. 
The AIO is the only board on the market that can interface the Apple 
to both serial and parallel devices. It can even do both at the same 
time. That's the kind of innovative design and solid value that's been 
going into SSM products since the beginning of personal computing. 
The price, including PROMs and cables, is $135 in kit form, or $175 

assembled and tested. See the AIO at your local computer 
store or contact us for more information. 

2116 Walsh Avenue 
Santa Clara, California 95050 
(408) 246 -2707 

'Apple i+ u 
Tel of Apple 

C pulen. 
Irin. 

r y 
AIO 

Serial & Parallel 
Apple Interface 

To explore this hypothesis, we begin to take 
data on our daily personal lives using an appro- 
priate measurement. This could be a single bit 
of information such as "today was a good day" 
or "today, on the balance, was not so good." 
Or it could be a series of integer evaluations of 
the form "on a scale of 1 to 10, today rated 8." 
The important idea here is to begin taking mea- 
surements. When a real sequence of data has 
been built up over several hundred days, we 
can begin to check the hypothesis for validity 
by using a Fourier analysis of the data to isolate 
periodic effects. Due to the sampling time of 
once per day, no periods could possibly be pre- 
sent shorter than two days, and the longest 
periodicity component would be half the 
number of days in the sample. But the result 
would be a calculated spectrum for this "how I 

feel" variable. Then, one could check this con- 
tinuing curve for function for predictability. 
Besides the Fourier decomposition approach, 
other methods of analysis are of course pos- 
sible. Any of the commonly used methods for 
stock market "prediction" could certainly be 
applied. 

But the result of this "biological rhythm" 
exercise would be very specific and only appli- 
cable to the individual who makes the measure- 
ments. There would be no reason to assume 
that any period found in this data would be the 
same length as the period for any other person. 
I do not know what the results would be, but 
the method of checking the hypothesis is pre- 
sent, and the means of doing such an experi- 
ment are within the grasp of every reader who 
owns a personal computer and who can find 
access to a Fourier analysis program - such as 
the Fast Fourier Transform. (See BYTE 
December 1978 and February 1979 for articles 
on the Fast Fourier Transform technique.) 

So, to answer the question raised by this 
editorial, I would conclude with several points. 
First, pseudoscience is pseudoscience. Second, 
pseudoscience done by computer is still pseudo - 
science, for the tools of implementation hardly 
affect the imprecision of thought used in 
ignoring reality. 

Finally, what makes the pseudoscience a 
pseudoscience is its element of pious fraud, an 
attempt to ignore contrary data and purport 
that its premises describe and predict reality. 
When we remove any intention of purporting 
that the given hypothesis is anything other than 
a fantasy, then the pseudoscience classification 
goes away and we can enjoy it as a game or fan- 
tasy. 

Thus, pseudoscience done by computer is 
most definitely not pseudo- computer- science, 
for even a biorhythm program can be correctly 
implemented from its premises! And, with the 
caveat of not purporting a false scientific vali- 
dity to our fantasies, we can have lots of fun 
correctly implementing quasi- computer science 
fantasies and games which make absurd 
premises. 
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Is your "Pencil" getting dull? 
Then you need 

The Pencil Sharpener 
from MicroDaSys 

"Personalizing Form Letter Package" for your Electric Pencil IITM under CP /M" 
The Pencil Sharpener: 

Create your letter or announcement using the EP II Uses your version of the Electric Pencil II 
"Key" insertion items throughout the text Loads in the designated letter 
Set up the insertion data file using EP II, BASIC, or Inserts all designated data for the appropriate 
other software "keys" 
Or use existing files (Accounts Payable, Mailing list, Prints the letter using the EP II "Print Sub- System" 
etc.) 
Identify the particular letter and insertion data file Personalizes and prints letter after letter, replacing 
and RUN THE PENCIL SHARPENER key words 

SAVE TIME - FOLLOW UP OLD BUSINESS - CONTACT NEW BUSINESS 

W.. 

... 
,M ... 

tvlicroDaSys 

The PENCIL SHARPENER runs on all versions of Electric Pencil II under CP /M. 
Soon vailable TRS-80 version and "star brightener" for Word Star. 

Generous Dealer Discounts' 

GET THE POINT? ... GET THE PENCIL SHARPENER! 
CP /M is a trademark of Digital Research. The Electric Pencil II is a trademark of Michael Shrayer Inc. 

MicroDaSys, P.O. Box 36051, Los Angeles, CA 90036 
(213) 935 -4555 TWX 910 321 2378 

Please send me copies of the PENCIL SHARPENER at $195 each. 
Payment terms: 

[ J Check/ M.O. Enclosed [ J C.O.D. [ ] Charge Card 
Card No. Exp 

Name Specify disk: 

Company [ J 8" [ J North Star m<6.r d 
Address [ J Micropolis 

City /State [ J Check here if SOL 

Zip Telephone ( ) Ì'ov 
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Mind Over Matter 
Expansion 

I found your article "Mind Over Mat- 
ter" (June 1979 BYTE, page 149) very 
interesting. When all the components 
arrive, I hope to have an operational 
muscle monitor. A friend of mine has a 

great deal of enthusiasm for brain wave 
monitors, and, although I do not quite 
see the magic he sees in them, the idea is 

intriguing. 
My difficulty with building the brain 

wave monitor is that my knowledge of 
electronics has never gotten past the 
reading the Heathkit- instructions -stage. 
You mentioned changing the 100 K ohm 

resistor on IC2 to 1 M ohm for brain 
wave amplification, which is OK; how- 
ever, then you said that bandpass filters 
must be added, and you have lost me. 

I know it would be a time -consuming 
project, but I thought that I would try 
and trouble you for a circuit and parts 
list at the Heathkit -level for brain wave 
monitor expansion. 1 assume that, along 
with input to an oscilloscope (Heathkit, 
naturally), the analog output could be 
used as input to my Cromemco D+ 7A 
I/O board? 

Frank Gizinski 
2060 St Clair St 
Racine WI 53402 

Author Ciarcia Replies: 
I hope you will have an operational ,muscle 

monitor by the tinte you read this I regret, 
however, that I cannot comply with your re- 
quest. Heathkit and the Muppets both have 
something in common: because the original is 

done so well and anything equivalent could 
oady be accomplished with a similar effort, 
there are no copies. Except through the effort 
of a complete article on the subject, I hesitate 
io do only half the job by sketching out a 

Word Processor + Business System 
MicroDaSys Makes It Easy. 

$2899 

FEATURES 
-1111111111MmIllgai 

AVAILABLE LANGUAGES 
S -100 Bus 
Full -Sized Disk Drive (Standard) 
Up To Four Disk Drives 
Z -80 ^' Micro -Processor 
CP /M^- " Disk Operating System 
Printer Interface 
Full Word Processing Capability 
Designed for Business Use 

AVAILABLE SOFTWARE 
Accounts Receivable /Payable 
Payroll 
General Ledger 
Inventory 
Mailing List 
Text Processor 
Plus 500 More! 

12 November 1979 BYTE Publications In 

BASIC Compiler (Included) 
FORTRAN 
Pascal 
COBOL 
And Many More 

CALL OR WRITE NOW! 

MicroDaSys 
POST OFFICE BOX 36051 

LOS ANGELES, CA 90036 

(213) 935 -4555 

Circle 221 on inquiry card. 

fern filter circuits which ultimately demand 
n great deal of technical ability. 

In addition to yours, ,nary letters have re- 
quested expansion information. In actuality, 
the required circuitry would constitute a low - 
frequency spectr,o analyzer. I will look into 
the design, and use it either as an article 
specifically on expansion of the "Mind over 
Matter" introduction, or as an additional 
supplement with one of my regular monthly 
offerings. I an, amore of the obvious interest 
in expansion, and I do try to present circuits 
that can be readily constructed. 

Finally, the biofeedback interface call be 
readily used with the Cromemco A/D board, 
if the analog output from the monitor is 

scaled down to O to 2.56 V. This can be done 
with n 500 K ohm potentiometer serving 
essentially as a nolu,ne control. Analysis of 
the acquired data is another subject entirely. 

Perhaps your strength, is really software, 
and you will achieve success better by this 
method. The ultimate goal is to analyze the 
loth -frequency spectrum,. This can be done 
either through hardware or software. 

A Rejoycing USPer 

Had James Joyce been a computer scien- 
tist, he would have created LISP. 

Martin D Sandman 
10720 Cariuto Ct 
San Diego CA 92124 

Move Segmenting 

I was gratified to see some evidence 
( "A Digital Alphanumeric Display," 
April 1979 BYTE, page 218) that some- 
one is beginning to realize that 
7 segments can portray alphanumerics, 
but noted that Daniel Chester's 
7- segment set is confusing in these 
respects: 

A "G" could be a "9," 
a "Q" could be a "9," 
an "S" could be a "5," 

and a "Z" could be a "2." 

The following is a set which I devised 
two years ago: 

Fib c d E FGHEI IJI- L f1 n°P °r 5 E u 
NU(= or LI) yo,,IdP 0/P3456169 

You will note that none of these 
characters are ambiguous. Furthermore, 
they do not conflict with Mr Chester's 
set of special characters. 

Alex Funk 
110 E Lynch St 
Durham NC 27701 



ir inventory 1S 011[ existence. 
Think we'd lmst it to anything less 

than Scotch Brand Diskettes?" 
Don Stone, President, 
Mass. Auto Supply Company, 
Inc., Boston, Mass. 

Scotch Diskettes are the 
diskettes you can depend upon 
with the information your 
business depends upon. 

Each one is tested and 
certified error -free before it 
leaves our factory. Because we 
know nothing less than 
perfection is acceptable for 
your vital business data. 

Scotch Diskettes are 
available in regular or mini 
sizes, compatible with almost 
any system. 

To find out where you 
can purchase Scotch Diskettes, 
call toll free: 800- 328 -1300. 
(In Minnesota, call collect: 612- 
736- 9625.) Ask for the Data 
Recording Products Division. In 
Canada, write 3M Canada Inc., 
London, Ontario, N6A 4T1. 

If it's worth remembering, 
it's worth Scotch 
Data Recording Products. 

Circle 368 on inquiry card. 
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The Intel 8086 

There has been a lot of talk about 
16 -bit microprocessors lately. You 
are probably interested in how they 
work and how they differ from pre- 
sent 8 -bit microprocessors. This may 
seem more important to someone 
designing systems for a living rather 
than to the casual computer ex- 
perimenter; but ultimately personal 
computing will be affected. 

The majority of systems currently 
available use 8 -bit processors 
primarily because few cost -effective 
16 -bit processors were available when 
these systems were designed. As new 

Steve Ciarcia 
POB 582 

Glastonbury CT 06033 

personal computers are conceived, 
the designers will have more 16 -bit 
microprocessors to choose from, and 
in my opinion, the latter will win out. 

Software development is much 
more expensive than hardware 
development. It is much cheaper to 
write one line of code executing a 
hardware multiply instruction than to 
write an algorithm to do the same 
function on a processor devoid of this 
direct capability. Reduced cost of 
development should be reflected in 
lower retail cost. There are always ex- 
ceptions to the rule, but once amor- 

111m® ©113 
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Photo 1: SDK -86 system as delivered from factory. 

14 November 1070 BYTE Publications Inc 

tized and in volume production, the 
16 -bit microprocessor should prove 
to be the logical choice for medium to 
high -level applications. 

The Intel 8086 
It isn't necessary to wait any longer 

if you have a burning desire to learn 
about 16 -bit microprocessors. The 
latest one available and in volume 
production is the Intel 8086. The 8086 
is a 16 -bit microprocessor which is 
upward -compatible from the 8 -bit 
8080/8085 series processors. The 
8086 contains a set of powerful, new 
16 -bit instructions. This enables a 
system designer familiar with 8080 
devices to start coding immediately 
and gradually gain expertise in using 
the additional 16 -bit instructions. It is 
important to realize that when I refer 
to compatible instructions I mean 
functional compatibility. A program 
written for an 8080 would have dif- 
ferent object code than an 8086. This 
is only a slight inconvenience con- 
sidering that this former 8080 pro- 
gram should run about ten times 
faster on an 8086. The evolutionary 
step between the 8086 and 8080 is far 
greater than that between the 8080 
and 8008. 

The apparent goal of Intel de- 
signers was to extend existing 8080 
features symmetrically and add a 
wide range of new processing cap- 
abilities. The added features include 
16 -bit multiply and divide, inter- 
ruptible byte- string operations, 1 M 
byte direct addressing, and enhanced 

Circle 23 on inquiry card. 



MORE COLOR. MORE SOUND. 
MORE GRAPHICS CAPABILITIES. 

OmoEDmmEDm ems oo EM8 ®000000000©000 000000000©mEDo® ®00000000©m Oil O 
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Compare the built -in features of 
leading microcomputers with the Atari 
personal computers. And go ahead, 
compare apples and oranges. Their 
most expensive against our least 
expensive: the ATARI ®400" 

Start with graphics capabilities. The 
ATARI 400 offers 128 color variations. 
16 colors in 8 luminance levels. Plus 
29 keystroke graphics symbols and 8 
graphics modes. All controlled from a 
full 57 key ASCII keyboard. With upper 
and lower case. And the system is FCC 

approved with a built -in RF modulator. 
That's just for openers. 

Now, compare sound capabilities. 
Four separate sound channels and a 

t Atari 1979 

OA Warner Communications Company 

built -in speaker. With the optional audio/ 
digital recorder, you can add Atari's 
unique Talk & Teach" Educational System 
cassettes. 

Here's the clincher: Solid state (ROM) 
software. For home management, busi- 
ness and entertainment. Or just plug 
in an Atari 10K BASIC or Assembler 
language cartridge and the full power 
of the computer is in your hands. 

Memory? 8K expandable to 16K. 
And that's just for the ATARI 400 at a 
suggested retail of only $549.99. 

The ATARI®800 "gives you all 
that and much more. 

User -installable memory to 
48K. A full- stroke keyboard. 

With a high -speed send I/O port 
that allows you to add a whole family 
of smart peripherals. Including up to 
four individually accessible disk drives. 
And a high speed dot -matrix impact 
printer. And, the Atari Program Recorder 
is included with the 800 system. 
Suggested retail price for the 
ATARI 800 (including recorder) is 

$999.99. 
Make your own comparison wher- 

ever personal computers are sold. 
Or, send for a free chart that 

compares the built -in features 
of the ATARI 400 and 800 

ATARI' 

to other leading personal 
computers. 

PERSONAL COMPUTER SYSTEMS 
1265 Borregas Ave. Dept. C,Sunnyvale, California 94086. Call toll -free 800 -538 -8547 

(in Calif 800-672-1404) for the name of your nearest Atari retailer. 



bit manipulation. Arithmetic opera- 
tions are accomplished in American 
Standard Code for Information Inter- 
change (ASCII) or binary -coded 
decimal with a one -instruction hard- 
ware conversion. 

TEST 
INT 

NMI 

la 
EXECUTION UNIT 

REGISTER FILE 

DATA, 
POINTER, AND 
INDEX REGS 
(8 WORDS) 

In addition to the capability of 
handling data in bits, bytes, words, 
or blocks, the 8086 incorporates 
many features formerly found only in 
minicomputer architecture. It also 
supports such operations as reentrant 

BUS INTERFACE UNIT 

RELOCATION 
REGISTER FILE 

SEGMENT 
REGISTERS 
AND 
INSTRUCT ION 
POINTER 
(5 WORDS) 

16 -BIT ALU 

FLAGS 

2 

RQ/GT0,1 iii. 
HOLD . 
HLOA 4 

BUS 
INTERFACE 
UNIT 

r 

4 

6 
IN-BYTE STRUCTION 
QUEUE 

CONTROL AND TIMING 

CLK RESET READY MN /MX GND 

vCC 

2 

BHE /S7 

A19/S6 

A16/53 

A015 -A00 

INTA, R0, 
WR 

DT /R, DEN, 
ALE 

LOCK 

3 

52,51.50 

code, position- independent code, and 
dynamically relocatable programs. 

The 8086 is fabricated with a newly 
developed, high -speed metal -oxide 
semiconductor (H -MOS) process 
which is considerably faster than 
standard MOS. Running up to 8 
MHz, the 29,000- transistor 8086 is 
the fastest single -chip central pro- 
cessor currently available. Unlike the 
8080/8085 processor's registers, the 
8086's registers can process 16 -bit as 
well as 8 -bit data. 

Figure la shows an internal block 
diagram of the 8086. The 16 -bit arith- 
metic /logic instructions are handled 
within the general register files. This 
section contains four 16 -bit general 
data registers, two 16 -bit base pointer 
registers, and two 16 -bit index 
registers. Figure lb illustrates an 8086 
register model for comparison to the 
8080. 

The four data registers, addressable 
also in 8 -bit partitions, are primarily 
from the original 8080. There are 
twice as many general -purpose 
registers as there are on 8 -bit pro- 
cessors. 

The relocation register file is the 
other unique 8086 enhancement. This 
group is referred to as the segment 
register file, and extends direct ad- 
dressing capability to a full megabyte 
of memory. This file has four address 
pointers which contain program 
relocation values for up to four 64 K 
byte program segments. In addition, 
a fifth pointer serves as an I/O (in- 

40 LEAD 

GNO 1 40 
A014 2 39 

A013 3 38 

A012 4 37 
A011 5 36 
A010 6 35 
A09 7 34 
A08 8 33 
A07 9 32 
A06]0 31 

A05 11 30 
A04 12 29 

A03 13 28 
A 02 14 27 
A01 15 26 
A00 16 25 
NMI 17 24 

INTR 18 23 
CLK 19 22 
GNO 20 21 

ACC 
AD15 
A16/53 
A17/54 
A18/S5 
A19/56 
BHE /S7 
MN /MX 
RD 

RO /GTO (HOLD) 
RO/GT1 (HLDA) 
LOCK (WR) 
S2 (M /10) 
S1 (OT /R) 
SO (DEN) 
OSO (ALE) 
051 (INTA) 
TEST 
READY 

RESET 

Figure 1: An internal block diagram and pinout specifications of the Intel 8086 (figure la). Figure lb shows the 8086 register model il- 
lustrating the differences between the 8086 and the 8080. Figure courtesy Intel Corp. 
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lb 

AX 

BX 

CX 

DX 

l 

8086 REGISTER MODEL; (8080 REGISTERS SHADED) 

AH 
,, 

L i , 

Y H f 
S'fff' 

DH 
f i , % `';1:.';;/4 

Ì 
. 

SP 

BP 

SI 

DI 

FLAGSH FLAGSL , 

CS 

DS 

SS 

ES 

MEMORY 
INTERFACE 

(A) 

(HL) 

(BC) 

(DE) 

ACCUMULATOR 

BASE 

COUNT 

DATA 

(SP) STACK POINTER 

BASE POINTER 

SOURCE INDEX 

DESTINATION INDEX 

(PC) INSTRUCTION POINTER 

(PSW) STATUS FLAGS 

CODE SEGMENT 

DATA SEGMENT 

STACK SEGMENT 

EXTRA SEGMENT 

put /output) control providing 
address space for a full 65,536 I/O 
ports. 

Logically the 8086 operates more 
like larger computers than like a 
classical microprocessor. This is ac- 
complished through independently 
controlled bus interface and execu- 
tion units (figure 2). The major con- 
tribution is to speed processing by 
overlapping instruction fetch and exe- 
cution. Up to six bytes of instruction 
are placed in a queue before execu- 
tion. As each instruction is processed, 
the following instructions move up 
one position and a new instruction is 
fetched and placed in the queue. This 
simultaneous fetch and execute cap- 
ability induces more efficient use of 
the memory bus. It is possible for two 
single -byte 8086 instructions to be 
executed within the time for one 
memory cycle. The result is improved 
performance, given the same bus 
bandwidth and memory speed as 
other systems. 

INSTRUCTION 
STREAM 
BYTE 
QUEUE 

E 
5 

BUS INTERFACE 4 

B- BUS 

UNIT 3 

2 

ES 

CS 

SS 

DS 

IP 

EXECUTION UNIT 

AH AL 
BH BL 
CH CL 
DH DL 

SP 

BP 

SI 

DI 

CONTROL 
SYSTEM 

ARITHMETIC 
LOGIC UNIT 

OPERANDS 
FLAGS 

Figure 2: Functional block diagram of internal data paths of the 8086. Figure courtesy Intel Corp. 
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Table 1: Summary of specifications for the SDK -86 board. 

Central Processor 

Processor: 8086 
Clock Frequency: 2.5 MHz or 5 MHz (jumper selectable) 
Instruction Cycle Time: 800 ns (5 MHz) 

Memory Type 

ReadOnly Memory: 8 K bytes 
Programmable Memory: 2 K bytes (expandable to 4 K bytes) 

(2 bytes equal one 16 -bit word) 

Memory Addressing 

Read -Only Memory: FE000 Ihru FFFFF 
Programmable Memory: 0 Ihru 7FF (0FFF with 4 K bytes) 

Input /Output (I /O) 

Parallel: 48 lines (Iwo 8255As) 
Serial: RS232 or current loop (8251A) 
Data Transfer: Rate selectable from 110 to 4800 bps 
Display: On-board, 8- digit, light-emitting diode (LED) readout 

Interface Signals 

Processor Bus: All signals transistor -transistor logic (TTL) 
compatible 

Parallel I /O: All signals TTL compatible 
Serial I /O: 20 mA current loop or RS232 

Interrupts 

External: Maskable and nonmaskable; Interrupt vector 2 reserved for nonmaskable 
interrupt (NMI) 

Internal: Interrupt vectors 1 (single-step) and 3 (breakpoint) reserved by monitor 

Direct Memory Access 

Hold Request: Jumper selectable, TTL compatible input 

Software 

System Monitors: Preprogrammed 2316 or 2716 read -only memories 
Addresses: FE000 Ihru FFFFF 
Monitor I /O: Keypad and Serial (teletypewriter or video display) 

Power Requirements 

V«: +5V( ±5 %),3.5A 
Vrr-: - 12 V (± 10 %), 0.3 A (required if teletypewriter (TTY) or video display terminal 

connected to serial interface port) 

111 
CRJ 

141- 7514 

Insert the 430 o l watt resistor at R2., When correctly inserted, the 
square pad. 

741.5l43 

Q C33 

D Insert the 330 ohm (orange -orange- brown), 
I -wan resistor at K3. 

D Solder the two resistors in place and clip their 
leads. O Insert a 560k ohm (8r 

116. 

O Solder the three diod 
leads. 

Insert a IN914 or T1914 diode at the following three 
locations: D Insert a 110 ohm (bi 

al R7. 
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The Intel SDK -86 
Perhaps this brief introduction has 

sparked your curiosity and you wish 
to know more about the 8086. Of 
course,the best method of learning is 
to use one. Since at this writing the 
8086 is still so new that it is not 
incorporated into any general -use 
personal computer, we are left to our 
own resources and construction 
abilities. Fortunately Intel realizes 
that the success of any new product 
depends on evaluation by as many 
potential users as possible. For this 
reason the System Design Kit (SDK) 
series of products were conceived. 

The SDK -86, shown prior to 
assembly in photo 1, is a single - 
board, 8086 -based computer. Intel's 
pricing policies make the purchase of 
the SDK -86 kit far more attractive 
than a single 8086 chip. It results, in 
the name of advertising, in one of the 
better computer offerings on the 
market. At $780 the SDK -86 fits 
within most budgets. It is a complete 
computer including processor, pro- 
grammable memory, read -only 
memory, I/O (input /output), and 
display. Table 1 is a more explicit 
listing of specifications and figure 3 is 
a detailed block diagram. 

The SDK -86 is very easy to assem- 
ble. As shown in photo 2, it comes 
packaged so that all components are 
easily recognizable, even for a 
novice. Documentation includes an 
Assembly Manual, User's Manual, 
User's Guide, and Monitor listings 
(see photo 3). The assembly pro- 
cedures are written at such a level 
that even a person having limited 
technical knowledge may assemble 
the kit. The assembly manual pro- 
gresses from basic solder techniques 
and component identification to step - 
by -step assembly and checkout. The 
only microcomputer assembly 
literature I have read which was as 
easily understandable as this comes 
from the Heathkit people. 

All major components are 
socketed, but to be on the safe side it 
is a wise idea to purchase additional 
integrated- circuit sockets. This will 
allow all integrated circuits to be 
removed in case troubleshooting is 
necessary. The fully constructed com- 

Photo 2: Typical page from the construc- 
tion manual. Each instruction step is 
clearly explained and each component is 
accurately identified. 



North Star Announces - 
Double Density x 2 Sides = Quad Capacity! 
The North Star Horizon now delivers quad capacity by using two -sided 
recording on our new mini drives! That's 360,000 bytes per diskette! A four 
drive North Star system accesses over 1.4 megabytes of information on- line! 
Think of the application flexibility that so much information storage can 
give you! 
North Star has quadrupled the disk capacity of the Horizon computer but 
prices have increased a modest 15 percent. On a dollar per byte basis, 
that's a bargain that is hard to beat! 
The proven North Star disk controller was originally designed to 
accommodate the two -sided drives. North Star DOS and BASIC are 
upgraded to handle the new capacity, yet still run existing programs with 
little or no change. Of course, single sided diskettes are compatible with the 
new disk system. 

North Star Horizon Computer 
Prices (includes 32K RAM, one 
parallel and two serial I/O 
ports), assembled, burned -in 
and tested: 
Horizon -1 -32K -Q $2565 
Horizon -2 -32K -Q $3215 
Horizon -1 -32K -D $2315 
Horizon -2 -32K -D $2765 

Get both sides now! Quad capaci 
is available from your North Star 
dealer. 

Norlh Shar f 
North Star Computers 
1440 Fourth Street 
Berkeley, CA 94710 
415 -527 -6950 TWX /Telex 910 -366 -7001 

95 on inquiry card. 



puter is shown in photo 4. Checkout, 
after determining that there are no 
obvious errors, is simply a matter of 

b y 
SO ¿6rpo0 
S6P> intel 

MCS-86 
USERS 
MANUAL 

July 191$ 

ìnte: 

applying power and pressing the executes the instruction at hexa- 
system reset button. decimal location FFFFO. The instruc- 

When the SDK -86 is reset, the 8086 tion at this location is an intersegment 
direct jump to the beginning of the 
monitor program that resides in read - 
only memory, hexadecimal locations 
FF000 to FFFFF. The monitor is com- 
prised of two programs resident in 
programmable read -only memory; 
one for use with the on -board 
keypad, and the other a serial 
monitor that supports a video display 
or teletypewriter connected to the 
Electronics Industries Association 
(EIA) serial interface connector. This 
latter communication mode is 
preferable if the SDK -86 is to be used 
efficiently for software development. 
Even though the system is con- 
structed to vector to the keyboard 
monitor on power up, simply inter- 
changing the two sets of program- 
mable read -only memory will allow 
the unit to start up immediately in the 
serial mode. 

SORd6 
MCSESSVSTEM DESIGN RIT 

&SWM I. V MHukt 

Photo 3: The SDK -86 board comes complete with well- written documentation manuals 
for assembly and use. 
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Photo 4: Assembled SDK -86 board. Note the prototyping area on the left -hand side. 
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The SDK -86 Monitor 
Both monitors share similar com- 

mand capability. The keyboard 
monitor is optimized for the 8- digit, 
light- emitting -diode (LED) display 
while the serial monitor is obviously 
for a video display or teletypewriter. 
The only dissimilarity is that the 
latter has the additional ability to 
read or write to a paper -tape punch, 
or with the addition of a Frequency - 
Shift- Keying (FSK) modulator /demo- 
dulator, cassette storage. Table 2 lists 
the serial monitor I/O commands. 

Of particular importance are the 
single -step and go commands. Single 
step allows a program to be executed 
one instruction at a time, while the go 
command allows the user to specify a 
breakpoint which returns control to 
the monitor while preserving the 
machine's status. This allows a pro- 
gram to be run in segments facili- 
tating checkout. 

While the monitor does provide 
some powerful routines, the PL /M 
listings provided in the documenta- 
tion do not directly give the addresses 
of the individual routines. Enough 
effort is required to extract this infor- 
mation, that rewriting particular 
routines in user memory is a worth- 
while consideration. 

Text continued on page 24 
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WINCHESTER MASS STORAGE 

We're staying with Shugart for both floppies and 
Winchester hard disk. Why? Simple, low price, solid 
reliability and they're our next door neighbor. Our single 
board computer supports up to 4 Mbytes of floppies and 
58 Mbytes of Winchester running under AMEX. 

aLan] 

ALTOS COMPUTER SYSTEMS PROUDLY ANNOUNCES 

aos000 -v 

(aLzo)) 0 

THE VERY FIRST 
Double Density Z80 Micro -Computer 

plus Twin 8" Floppies 
plus 14.5Mó Winchester Disk 
for under $9,500! 

And more! 4 user CP/M® for under $12,000! 
'CP M .s a restored trademark of Digdal Research, Inc 

ALTOS COMPUTER SYSTEMS, LEADER IN SINGLEBOARD TECHNOLOGY 
DOES IT AGAIN WITH ITS SINGLEBOARD ACS8000 -6. TOTAL BUSINESS COMPUTER 

HIGH TECHNOLOGY AGAIN 

The new ACS8000 -6 single board computer is packed 
with ultra -high technology: Z80 double- density computer, 
up to 208Kb of high speed RAM. Floppy -disk and Win- 
chester Hard Disk controllers, DMA, up to 6 serial /2 
Parallel I /O, optional 32 bit floating point processor ... 
All on One Board, fully socketed, fully doc- 
umented reliable and maintainable. 

ADVANCED MULTI -USER SOFTWARE 
Our new ALTOS Multi -User Executive 
(AMEX) supports four independent 
CP /M compatible programs in any of six 
languages: Basic. Fortran, Cobol, Pascal, 
APL, C. and a wealth of complete 
business application packages. 

Circle 6 on inquiry card. 

COMPUTER SYSTEMS 
2338 -A Walsh Avenue 

Santa Clara, Ca. 95050 

MINI PERFORMANCE FOR 1/2 COST 
Prices you will love. Entry level 
ACS8000 -6 Hard Disk System $9.450 
2 users $10.670, 4 users $11.960, 
AMEX separate at $250. 

AVAILABLE NOW! 
Call for your nearest Altos dealer. (408) 
244 -5766. Telex 171562 ALTOS SNTA. 

BYTE November 1979 21 



Figure 3: A detailed block diagram of the SDK -86 evaluation board. Figure courtesy Intel Corp. 
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WH27 Dual Floppy Disk System 
$2595 suggested list 

WH19 Smart Video Terminal 
$995 suggested list 

WH89 All -In -One 
Computer 
$2295 suggested list 

You get flexible computer systems designed, built and tested to 
serve you in many ways - priced to pay for themselves quickly. 
Choose from 8 -bit or 16 -bit power, then add the peripherals 
to configure the system that best fits your needs. You get flexi- 
bility, expandability, reliability. 

WH11A 16 -bit Computer 
$1895 suggested list 

The WH27's disk operating system was developed in conjunc- 
tion with DEC and supports BASIC, FORTRAN and Assembly 
Languages... all available from Heath Data Systems Dealers. 
The disk operating system for the WH89 All -In -One Computer 
supports MICROSOFT' BASIC, MICROSOFT' FORTRAN and 
Assembly Languages. 

The WH89 All -In -One Computer includes two Z80 microproc- 
essors, 51/4" floppy, high -resolution CRT terminal, professional 
keyboard and 16K RAM (expandable to 48K) - all in one com- 
pact unit. It's a complete, balanced system ideal for word proc- 
essing or any small business need. 
The powerful 16 -bit WH11A Computer (DEC® PDP 11/03 com- 
patible) is designed around the DEC KD11 -HA CPU and ac- 
commodates up to 64K bytes of memory. Add the WH27 Dual 
8" Floppy (DEC RX01 compatible) for vast storage capacity and 
immediate access to programs and data. For video output, add 
the WH19 Smart Terminal with professional keyboard, direct 
cursor addressing and eight user programmable keys. The 
WH19 is compatible with the DEC VT52 and ANSII Escape Mode. 
The WH11A System is ideal for the complex problems of busi- 
ness and education. 

The WH11A Computer runs all systems and applications soft- 
ware written for the DEC PDP -11/03 and that includes scores 
of practical programs for business, technical users and educa- 
tion. It also accepts the powerful DIBEX' Operating System 
which is compatible with Dibol, and all Dibol -based software. 

The people who build Heath Data Systems hardware stand be- 
hind it. Service is available from 55 locations throughout the 
U.S. and at many more locations in Canada and Europe. There's 
always someone nearby. Your investment is protected. 

Heath Data Systems are on display at your nearby Byte Shop, 
Computerland, Heathkit Electronic Center, Microage Dealer or 
other qualified computer store. 

They're available and they're generous. Call (616) 982 -3361 for 
details. 

Schlumberger 

Heath Data Systems, Schlumberger Products Corporation 
Hilltop Road, St. Joseph, MI 49085 
DEC is a registered trademark of Digital Equipment Corporations. 

CP-171 



Text continued: 

In Conclusion 
If you have an interest 

microprocessors, perhaps the best 
place to start is with the SDK -86. The 

in 16 -bit 8086 is a quantum leap forward for 

Table 2: The commands which are available for use with the serial monitor. 

Command 
Monitor Command Summary 

FUNCTION /SYNTAX 

Displays /modifies memory locations 
S (Substitute Memory) S[WJ <addr >,[[<new contents > J,]' <cr> 

Displays /modifies 8086 registers 
X ( Examine /Modify Register) X( < reg > It < new contents >J,J' <cr> 

Moves block of memory dala 
D (Display Memory) D[W]<start addr >[,<end addr> J <cr> 

Moves block of memory data 
M (Move) M< start addr >, <end addr >, <destination addr> <cr> 

Accepts and displays data at input port 
(Port Input) I[W]<port addr >,[,]' <cr> 

Outputs dala to output port 
O (Port Output) O[WJ<porl addr> , <data >(, <data >J' <cr> 

Transfers 8086 control from monitor to user program 
G (Go) G[ <start addr> JE, <breakpoint addr> J< cr> 

Executes single user program instruction 
N (Single Step) N( <start addr >J,[[ <start addr> Li* <cr> 

Reads hexadecimal object file from tape into memory 
R (Read Hexadecimal File) R(< bias number>]<cr> 

Outputs block of memory data to paper tape punch 
W (Write Hexadecimal File) W[X]<start addr>,<end addr >I, <exec addr >I <cr> 

microprocessors and the SDK -86 is a 
cost -effective method of evaluation, 
complete with all the hardware of a 
basic computer system. It must be 
cautioned that a first -time user, un- 
accustomed even to 8 -bit micro- 
processors, may find the learning 
process somewhat complicated. The 
SDK -86, while packaged and 
assembled in a Heathkit fashion, is an 
industrial training device and not 
aimed specifically at the personal 
computing market. Beyond the 
minimal checkout procedures and 
brief description of the monitor com- 
mands, there are no sample programs 
which can be immediately entered 
and executed. This unit must be 
thought of as a rather sophisticated 
trainer. The mechanism is provided 
in the form of the board, but the ac- 
tual course of education is completely 
in the hands of the user. 

Next mouth's "Ciarcia's Circuit Cellar"' topic 
will be electrically alterable read -only 
memories (EAROMS). 

INALLY, Apple II R software for the discerning computerist, 
and the not -so- discerning beginner 

AppleAidsr" 

Little Tricks'" 
A series of carefully explained subroutines containing a potpourri of 
useful programming techniques in Integer Basic and Applesolt, such as 
specific key stroke identification, timing loops, disappearing question 
marks on input, no question marks on input, and many more. 
Cassette (16K) 14.95 Disk (32K) 19.95 

Scroll Control'" 
Have you ever wondered why you cannot list an Integer Basic or 
Applesolt program one screen -page at a time? So have we, and we 
did something about it! Our machine language Scroll Control, hidden 
in RAM so as not to "bump" into your program, can be engaged or dis- 
engaged at a flick of the keyboard. Why be frustrated when instead you 
can control the scroll? Cassette 9 95 Disk 14.95 

C 

'Alitax Estimator" 
This Applesolt program, prepared under the supervision of an attorney, 
estimates disposaole income alter alimony and child support payments 
and federal taxes. For use by laymen and attorneys. 1980 tables. 
Cassette (24K) 9 95 Disk (32K) 14.95 

-Pensionner 
A companion to Alitax Estimator in Applesolt designed to calculate the 
present value of a pension in slates in which a pension is subject to 
division in marital dissolution cases. 
Cassette (24K) 9 95 Disk (32K) 14.95 

N.J. res. add 5% sales tax 
Apple II and Applesolt are registered 

trademarks of Apple Computer, Inc. 
Add $1 /item. shipping and handling 

-professional, but not a substitute for 
legal advice 

Form -It -Out'" 
A series of routines in Integer Basic and Applesolt containing detailed 
explanation and examples of programming techniques necessary to 
professionalize your screen output. Included are right and center justi- 
fication, windowing, tabbing, cursor positioning among others. 
Cassette (16K) 14.95 Disk (32K) 19.95 

Track & Sector List'" 
This is the ultimate disk utility. Instead of a catalog. have you ever seen 
those dreaded words 'I/O ERROR "? Is all lost? NO! Now your disk may 
be saved. Also you can eliminate bad sectors, remove control characters 
imbedded in file names, change the disk volume number, and more. This 
machine language program is supplemented by extensive tutorial 
documentation worth its weight in gold.Disk only (32K) 24.95 

Hex and Decimal Learning Tree'" 

My ABC's" 
An early learning I nteger Basic program using over one hundred and fifty 
high resolution graphic letters and pictures in a drill -and-practice formal 
designed to develop identification of capital and small letters, and 
association of letters with pictures. Scoring capability allows monitoring. 
Child tested and teacher recognized. Cassette(48K)14.95 Disk 19.95 

Now I Can Rhyme" 
A companion to My ABC's in Integer Basic. The child selects those high 
resolution pictures which rhyme. Score -keeping capability allows 
monitoring. Incorporates progressive levels of difficulty. 
Cassette (48K) 14.95 Disk (48K) 19.95 

AI 

INCORPORATED 

P.O. Box 774M 
Morristown, NJ 07960 
(201) 539 -3770 
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Concerto in A Flat Mini. 
Victor Borge demands the world's 
finest piano for his concert work. 
And when he performs at the 
computer keyboard, he naturally 
expects the best. The quality mini 
recording media. That's why he 
specifies Verbatim. 

At Verbatim Corporation the whole 
message is quality. Our Verbatim 
brand diskettes, cartridges and 
cassettes capture your data and 
play it back bit for bit, byte for 
byte, verbatim. 
Quality mini media is all we make. 
When you want to lie sure your 
data will play, specify Verbatim. 

Verbatim Corporation 
323 Soquel Way, Sunnyvale, 
CA 94086 
(408) 245 -4400. TWX: 910- 339 -9381 
For the name of your nearest 
Verbatim distributor, call toll free: 
(1) 800 -538 -1793. 
In California call: (408) 737 -7771 

In Europe: Call collecc. 

Verbatim S.A. 
Case Postale 296 
1215 Genève 15 
Switzerland 
Telephone: 41 (22) 34 -90 -55 
Telex: 22647 ITGE CH 

Verbatim Ltd. 
Ballysimon Road 
Limerick, Ireland 
Telephone: 061 -42755 
Telex: 8206 
In the Far East: 
Verbatim Far East Ltd. 
702 Hayama Building 
3 -14, 1 -Chome 
Hiroo, Shibuya -Ku 
Tokyo 150, Japan 
Tel: (03) 446 -2917 Telex: J29587 

Circle 374 on inquiry card. 



Solving Soma Cube and 
Polyomino Puzzles Using a 

Microcomputer 
Douglas A Macdonald 

Yekta Cosssl 
130 -33 

Theoretical Astrophysics 
Califamie Institute of Technology 

Pasadena CA 91115 

The genesis of this article was an 
inexpensive puzzle consisting of 
twelve plastic pieces which are sup- 
posed to be fitted into a rectangular 
cardboard box. Despite assurances by 
experts Isee bibliography, Martin 
Gardner) that there are 2339 separate 
and distinct ways of solving the puz- 
zle, a years work by a veritable pla- 
toon of people (mainly Yekta) pro- 
duced only slightly more than 150 
solutions. 

Introduction 
Polyomino puzzles and Soma 

Cubes are examples of a class of prob- 
lems which are particularly suited to 
solution on a small computer. The 
amount of data needed in each case is 

relatively small, but the amount of 
calculation needed to do an exhaus- 
tive search for solutions is staggering. 

For a set of Pentominoes, for 
instance, you need only encode the 
shapes of the twelve pieces and pro- 
vide an array of sixty spaces into 
which you try to fit them. For a Soma 
Cube there are only seven pieces, 
which fit into an array of twenty- 
seven spaces. In both cases, all of the 
necessary data will easily fit into 2 K 
bytes of memory. However, the num- 
ber of individual situations that 
would have to be considered in an 
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unoptimized exhaustive search would 
be 3.2 X 10's for the Pentomino puz- 
zle and 4.7 X 10" for the Soma Cube. 

In this article, we will present a 

6502 assembly language program 
which will solve a wide variety of 
puzzles of the sort where a given 
region, either two or three dimen- 
sional, must be filled with a given set 
of pieces. The program has been writ- 
ten in a general manner so that the 
shape of the region can be easily 
changed and certain pieces can be 
specified as fixed, in order to take ad- 
vantage of symmetry. The number 
and shape of the pieces themselves 
can also be easily charged. 

Due to a clever search method, the 
program given here actually con- 
siders many fewer cases than the 
unoptimized search mentioned 
above. Using a Commodore PET 
with a dock frequency of 1 MHz, 
most of the problems for which we 
have generated a complete set of solu- 
tions have taken from a few minutes 
to a few hours to run. The longest 
running problem we have considered, 
that of Pentominoes in a 10 by 6 rec- 
tangle, took slightly less than two 
days to generate all of the 2339 solu- 
tions. 

If the program is run in BASIC, 
which we actually tried, this problem 
takes more than two months. The 
large difference in running speeds is 

due to the fact that BASIC on the PET 
is an interpreted language, each line 
of which must be decoded every time 
it is executed. This should serve as a 

caveat to anyone intending to write a 

BASIC interpreter version of this pro- 
gram. 

The search algorithm used in the 
program is extremely general, as is 
illustrated by the fact that there are 
only three places in the assembly code 
where a check is made to see if the 
region under consideration is two or 
three dimensional. Thus the user 
should find it easy to modify the pro- 
gram to consider more complicated 
or exotic problems, such as those in- 
volving oddly shaped pieces or more 
than three dimensions. 

The program given here is written 
in the symbolic assembly language of 
the 6502 microprocessor, but users of 
other microprocessors should be able 
to adapt the fundamental algorithm 
to their own machines without much 
trouble. The accompanying BASIC 
routines are written in Commodore's 
version of BASIC la Microsoft pro- 
duct), but they should also be easily 
adaptable to other machines. Since 
"safe" memory locations vary from 
machine to machine, users should be 
aware of the quirks of their own par- 
ticular computer when they choose 
the addresses for the variables in the 
Program- 

Polyominoes 
Polyominoes are planar objects 

consisting of a number of squares 
connected at their edges (see figure 1). 
The simplest such object is a mono- 
mino, which is just a single square. 
Next is the domino, consisting of two 
squares joined at a side, which has the 
shape of the familiar game pieces. 



Both monominoes and dominoes 
have only one possible shape. Tromi- 
noes consist of three squares and 
there are two possible shapes, as 
shown. Similarly, there are five dif- 
ferent tetrominoes, twelve different 
Pentominoes (photo 1), thirty -five 
different hexominoes, and so on. 
Interestingly, the formula for the 
number of n- ominoes as a function of 
n is not known. 

The type of puzzle that we con- 
sidered was the problem of using a 
given set of polyominoes to tile, or fill 
in, a region with a given boundary. 
For instance, the twelve Pentominoes 
can be used to tile a 20 by 3 rectangle 
(there are only two different ways of 
doing this), a 10 by 6 rectangle (2339 
ways), a 15 by 4 rectangle (368 ways), 
or a 12 by 5 rectangle (1010 ways). 

We do not even have to be re- 
stricted to rectangular shapes: we can 
give the computer some arbitrary 
region consisting of sixty squares, 
and ask it to find all the solutions or a 
subset of the solutions. One of the 
more interesting of the Pentomino 
problems is the case of an 8 by 8 

chessboard with the four center 
squares filled in and not used (65 
solutions). 

A variety of problems can be deve- 
loped using the various polyominoes, 
but the ones to which computer solu- 
tion is most applicable seem to be 
those involving Pentominoes. The 
smaller polyominoes, especially 
monominoes and dominoes, are so 
few in number and simple in shape 
that any puzzle involving them is 
trivial and can be easily solved 
without a computer. On the other 
hand, for hexominoes and higher 
orders of polyominoes, the number of 
objects in a complete set is so great 
that an exhaustive search is imprac- 
tical, even on a large computer. For 
this reason, the only examples that 
we have actually run on the computer 
have been Pentomino puzzles, 
although the program is general 
enough to consider other polyo- 
minoes. 

In order to make a tractable pro- 
blem using hexominoes or other 
higher -order polyominoes, a reason- 
ably sized subset of the complete set 
of pieces should be chosen. For in- 
stance, one could try to tile a sixty 
square region using ten of the thirty - 
five hexominoes, or a seventy -two 
square region using twelve of the 
hexominoes. 

Soma Cubes 
The Soma Cube (trademark of 

Parker Brothers Inc, Salem MA) is a 
puzzle invented by Piet Hein, con- 
sisting of seven pieces which can be 
fitted together into a 3 by 3 by 3 cube 
(and other more exotic shapes). Each 
of the pieces consists of a number of 
cubes joined together at their faces. 
Six of the pieces are composed of four 
cubes, and the seventh piece is com- 
posed of three cubes, as shown in 
photo 2. Note that piece 2 is just a 
three -dimensional version of the 
second tromino in figure 1, and that 
pieces 5, 6, and 7 are three- dimen- 
sional versions of three of the 
tetrominoes. 

There are 240 different ways of 
constructing a cube out of these 
pieces. If rotations and reflections of 
the cube itself and of individual pieces 
within the cube are treated as dif- 
ferent solutions, this number is 
increased by a factor of 4608 to make 
a total of 1,105,920 solutions. 

As with polyominoes, we can gen- 
eralize the problem by using more 
than one set of pieces, or by trying to 
fill a noncubical region. The program 
can be easily adapted to consider 
these situations. 

Encoding 
In order to make the problem 

understandable to the computer, we 
represent the box into which we are 
trying to fit the pieces as an array in 
memory. Each of the pieces is assign- 
ed a number. An empty square in the 
box is represented by a zero in the 
appropriate array cell, and squares 
which are filled by piece number K 
are represented by the actual number 
K in the corresponding array cells. 
For convenience, the entire array is 
surrounded by a boundary of cells 
into which we put the number -1. 
This speeds up the search since the 
machine does not have to make a dis- 
tinction between cells which are filled 
and cells which are off the edge of the 
board. 

As an example, consider the Pento- 
mino problem for the 10 by 6 rect- 
angle. The pieces would be assigned 
numbers between one and twelve, 
and the array plus boundary would 
have dimensions of 12 by 8. The 
number -1 is also put into any 
square which is off -limits. Thus, an 8 

by 8 square with the center four 
squares off -limits would be repre- 
sented in memory by a 10 by 10 array 

Figure 1: Polyominoes are planar objects 
consisting of a number of squares con- 
nected at their edges. 

MONOMINO DOMINO 

TROMI NOES 

TETROMI NOES 

Photo 1: The twelve different Pen - 
tominoes, showing their assigned number 
and letter designations. Pentominoes is a 

registered trademark of Solomon W 
Golomb. 

Photo 2: The seven Soma Cube pieces 
with their assigned numbers. 
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Solomon W Golomb 
originally introduced 
the terminology and 
many of the problems 
associated with poly - 
ominoes. 

uuuuuumrurmurrmumururuuurmurrmruuruuum 

with - is around the boundary and 
in the four center squares. 

Unfortunately, things are not quite 
this simple, since we cannot specify a 
two -dimensional array in assembly 
language, and must therefore store it 
as a linear array in memory. The 
mechanics of how we encode and 
decode the coordinates of a particular 
square will be explained later. 

The numbering of the pieces is 
somewhat arbitrary, but it is conven- 
ient to put the most symmetric pieces 
first. This makes it easy to have the 
computer fix one of the pieces on the 
board in order to take advantage of 
symmetry. Again using the Pen - 
tominoes as an example, the X Pen - 
tomino should always be assigned the 
number 1, since it has the fewest 
orientations of any of the pieces (ie: 
only one). If you look at a 10 by 6 
board, it is easy to convince yourself 
that any solution can be rotated or 
reflected to get the X in the lower left - 
hand quarter of the board. Thus, a 
simple way to keep from generating 
rotations and reflections of already 
known solutions is to constrain the X 

to the lower left -hand quarter of the 
board. Furthermore, it is easy to see 
that only seven different positions of 
the X in this corner can possibly lead 
to solutions; so successive consider- 
ation of these seven cases is the quick- 
est way to generate all of the 2339 so- 
lutions. For these reasons, the pro- 
gram allows the user to specify any 
number of pieces as fixed. 

The numbering of the Pentominoes 
and the Soma Cube pieces shown in 
photos 1 and 2 will be used in the pro- 
gram. Also shown in photo 1 are 
mnemonic letters assigned to each of 
the twelve Pentominoes. These letters 
are used in printing out the solutions 
to make the output easy to read. For 
the Soma Cube we used the numbers 
one thru seven for the printout sym- 
bols, but you can easily change these 
to any symbols you choose. 

The option of fixing pieces also 
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Figure The scan procedure starts in the lower left -hand corner of the defined area and 
proceeds up the first column. When the top of the column is reached, the scan returns to 
the bottom of the second column, which is scanned from bottom to top. This procedure 
is repeated until an empty square is encountered. This empty square is then the base 
square. If no empty squares are found, the problem has been solved. 

allows the user to specify part of the 
solution. For instance, if you want to 
know whether or not a solution exists 
when a certain number of the pieces 
are fixed, enter the positions of these 
pieces from the keyboard, and the 
computer will hold them fixed and 
fiddle around with the remaining 
pieces. The parts of the program 
which initialize the positions of the 
pieces and print out the solutions 
have been written in BASIC because 
they are not time -critical. These will 
be easy for the user to change. 

Algorithm 
The program has to order the solu- 

tions so that it knows what solutions 
have already been found and what 
possibilities are yet to be tried. The 
program does this by considering the 
permutations of the piece numbers in 
ascending order. The meaning of 
ascending order is best illustrated by 
considering a simple example. If we 
have three pieces, numbered 1, 2, and 
3, then the permutations in ascending 
order are: 

(123), (132), (213), 
(231), (312), (321) 

That is, considering the permutations 
as three -digit numbers, these three - 
digit numbers are in ascending order. 
The generalization of this example to 
higher numbers of pieces is self - 
evident. 

The total number of permutations 
of N pieces is given by the product of 
all of the numbers between 1 and N, 
which is denoted by N! (read 
N- factorial ): 

N! = N x (N-1) X (N-2) X... 
X 3 X 2 X 1 

Thus for the twelve Pentominoes, we 
have 12!=479, 001, 600 permutations 
to consider! This is not, however, 
cause for despair; an efficient search 
procedure will reduce the possibilities 
to a small fraction of this number. 

In order to make the search pro- 
cedure clear, we will describe it for 
the special case of the 10 by 6 Pen - 
tomino puzzle. It will be obvious how 
the method can be generally applied 
to other cases. 

The board is arranged with the 
long dimension placed horizontally 
and the short dimension placed ver- 
tically. The program applies a scan 
procedure which starts in the lower 
left -hand corner and scans up the first 
column, then goes to the bottom of 
the second column and scans up this 
column, and so on, for the third 
through tenth columns. The first 
empty square which it runs across in 
this search is called the base square 
(see figure 2). 

The search procedure is summar- 
ized in the flowchart in figure 3. Just 
before the BASIC initialization rou- 
tine is finished, it performs the search 



The Paper Ter: 
At $995,why, settle for ,f\ 

The Paper Tiger sets a new stan- 
dard for low -cost impact printers. 
More capability. More versatility. 

Eight software -selectable 
character sizes. 
80 and 132 column formats. 
Full forms control. 
DotPlot"' graphics option. 
Connects directly to Apple II, 
TRS -80, and other personal 
computers. 

Plus lots more. For a free 
brochure, print sample, or the 
name of the Paper Tiger dealer 
nearest you, write or call. Integral 
Data Systems, 14 Tech Circle, 
Natick, Massachusetts 01760. 
Call toll -free 800 -343 -6412. 
In Massachusetts, Alaska, and Hawaii 
call (617) 237 -7610. 

Circle 176 on inquiry card. 

Integral Data Systems, Inc. g Ys nis 



INITIALIZE 
PIECE COUNTER, 
ORIENTATION COUNTER, 
AND BASE SQUARE 

described above and finds the first 
base square. If the user has not speci- 
fied any pieces as fixed, this is just the 
lower left -hand corner square. If fixed 
pieces were specified, it need not be 
this square (figure 2). The computer 
has in mind a particular permutation 
of the twelve pieces which was speci- 
fied by the user. The program 
chooses the appropriate piece and 

( START 

SET UP BOUNDARY 
AND INITIAL 
PIECE CONFIGURATION 
AND PERMUTATION 

1.41 

looks up its orientations in a table. If 
the first orientation that it tries does 
not fit, it goes on to the second, and 
keeps trying until one of two things 
happens: 

It finds an orientation which fits, 
in which case it puts the piece in 
the box and then scans as described 
above for the next base square. It 
then tests this new base square to 
see whether or not it is isolated (ie: 
whether or not it is completely sur- 
rounded by four filled squares). If 
the base square is isolated, it can- 
not serve as the new base square, 
so the program jumps to the iso- 
lated square routine which will be 
described later. If the new base 
square is not isolated, the program 
picks the next piece in the permuta- 
tion and goes back to the begin- 

ning to look up the orientations of 
this new piece. 
None of the orientations fit, in 
which case the program takes out 
the last piece it put in and tests that 
piece to determine if it has any 
orientations which have not yet 
been considered. If there are addi- 
tional orientations, the program 
jumps back to the beginning to try 
these. If all orientations have been 
considered, the program removes 
the preceding piece and tests that 
piece for any more orientations. 
Pieces are removed in this manner 
until either a piece is found which 
has more orientations, in which 
case the program branches back to 
the beginning to consider them; or 
the program reaches the nucleus of 
pieces which the user specified as 
fixed. When this happens, the next 

INCREMENT 
ORIENTATION 
COUNTER 

YES 

YES 

INSERT 
PI ECE 

NO 

PRINT 
SOLUTION 

REMOVE LAST 
PIECE 

SET ORIENTATION 
COUNTER TO ZERO; 
DECREMENT PIECE 
COUNTER 

YES 

REMOVE 
PIECE 

NO 

NO 

FIND NEW 
PERMUTATION 

RESET PIECE 
COUNTER AND 
ORIENTATION 
COUNTER 

FIND NEXT 
BASE SQUARE 

REMOVE LAST 
PIECE INSERTED 

NO 

( STOP 
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INCREMENT 
PIECE COUNTER 

SET ORIENTATION 
COUNTER TO ZERO; 
DECREMENT PIECE 
COUNTER 

Figure 3: Flowchart for the Soma Cube - 
Polyominoes program described in the 
text. 
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permutation in the ascending 
sequence described above is 
generated and tested. If there are 
no permutations left, execution 
stops. 

Immediately after any piece is plac- 
ed, the program checks to see if the 
board is full. If the board is filled, 
control is transferred back to BASIC 
to print out the solution. 

Two refinements have been added 
to the above bare -bones routine, 
which together result in a consi- 
derable savings of time: 

The isolated square routine men- 
tioned above saves time by imme- 
diately recognizing and rejecting 
isolated base squares. Otherwise, the 
machine would have to make many 
tests before rejecting an obviously in- 
valid base square. The routine works 
by successively removing pieces until 
the square under consideration is no 
longer isolated. This routine results in 
a savings of time only in the two - 
dimensional case: in three dimen- 

sions, it is no more efficient than the 
basic search described above. This is 
mainly due to the fact that an isolated 
square seldom occurs in the three - 
dimensional case because of the large 
number of cubes (six) which must be 
filled to isolate a given cube. For this 
reason, the isolated square routine is 
bypassed when the program is used to 
run the Soma Cube. 

The other refinement allows the 
machine to avoid considering per- 
mutations of the pieces which are cer- 
tain to lead to no solutions. For in- 
stance, if the machine never succeed- 
ed in fitting more than five pieces into 
the box in a particular permutation, it 
will do no good for the permutation 
routine to interchange the eleventh 
and twelfth pieces: no progress will 
be made until the position of the sixth 
piece is changed. The program takes 
account of this, and the result is that 
while the permutations are still done 
in the ascending order previously 
described, a large fraction are simply 
skipped since they cannot lead to 
solutions. 
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The method of scanning for the 
base square in the two -dimensional 
case is implemented in two loops: the 
Y -scan loop nested inside the X -scan 
loop. The scan method for the three - 
dimensional case is similarly defined 
by three nested loops: the Z -scan loop 
is nested inside the Y -scan loop, 
which is in turn nested inside the 
X -scan loop. 

Orientation Table 
We should explain the meaning of 

the phrase which was used above 
when we said that the computer 
"looks up" the orientations of the 
pieces. This phrase means exactly 
what it says: the machine looks up 
the orientation from a table in 
memory which has been entered by 
the user. 

But why can't the computer figure 
the orientations itself? The answer is, 
of course, that it could. However this 
would increase the running time of 
the program by a factor of ten to one 
hundred. The orientation checker is 
the most often -used routine in the 
program, and it is important to have 
it run as quickly as possible. 

The user does not actually have to 
enter the entire table. Listing 1 is a 
BASIC program which automatically 
generates the orientation table in 
memory. In using this program, the 
user need enter only one orientation 
for each piece. The computer auto- 
matically generates and encodes the 
rest of the orientations. This can 
result in a considerable savings in 
time and frustration, since a polyo- 
mino can have as many as eight 
orientations, and a Soma Cube piece 
can have as many as twenty -four 
orientations. 

Although this BASIC program 
makes it possible to use the program 
without understanding how the 
orientation table works, it is worth- 
while for anyone who intends to use 
this program to learn how the table is 
set up, since it is fundamental to the 
operation for the entire program. 

In a BASIC routine, the table 
would be a four -dimensional array 
B(K, J, M, I). In the assembly lan- 
guage routine, the table is one - 
dimensional, but we will explain the 
mechanics of this shortly. At the 
moment, an explanation of the f our- 
dimensional array will be more 
helpful. 
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Listing 1. BASIC program to generate the orientation tables /or polyominoes and Soma 
Cube. The Computer generates all possible orientations alter the first orientation has 
been entered. 
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The first index, K. is the assigned 
number of the piece whose orienta- 
tions are being considered. Thus, for 
the case of Pentominoes, K ranges 
from one to twelve, and for the Soma 
Cube pieces it ranges from one to 
oven. 

The second index, J, labels the indi- 
vidual squares or cubes that make up 
the piece under consideration. The 
positions of these squares will be 
defined in the table by their Cartesian 
coordinates relative to the base 
square, which is taken at the origin, 
e: at 10.0) in the two-dimensional 
case, and at 10.0.0) in the three -di- 
mensional ose. Since the coordinates 
of the base square are fixed in this 
way, we need only tabulate the posi- 
tions of the other squares relative to 
it. Thus, for Pentominoes, J ranges 
from one to four (not five), and for 
the Soma Cube it ranges from one to 
three (not four). 

The ordering of the J values as- 
signed to the various squares is deter- 
mined by their distance from the base 
square. It is important that the 
squares nearest the base square have 
the lowest values of J because of the 
method we use to define the bound- 
ary of the box lie: putting -Os 
around it). Unless the J values are in 
ascending order with increasing dis- 
tance from the base square, there is a 

chance that the program might try to 
access a memory location which is 
not a part of the box. The BASIC 
table -generating program auto- 
matically takes care of this ordering. 

The third index, M, labels which 
Cartesian coordinate is referred to by 
a given table entry. M -1 refers to an 
X -coordinate, M -2 refers to a 

Y- coordinate, and M -3 refers to a 

Z- coordinate. For any polyominoes 
M can be either one or two, and for 
the Soma Cube M can be one, two, or 
three. 

The fourth index, I, labels which 
orientation is being described. The 
number assigned to a given orien- 
tation has no significance except for 
labelling purposes. The range of I is 
given by the maximum number of 
orientations of the pieces under 
consideration, which is eight for all 
polyominoes, and twenty-four for the 
Soma Cube pieces. 

To sum up this information with an 
ample, the table element B11, 2, 3, 

4) gives the Z- coordinate of square 
ber 2 in the fourth orientation of 
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Table 1: Orientation table entries for example of Pentomino 9. In the diagrams, the base 
square is labeled B and the other squares are labeled by their J values. The base square is 

always the lowest square in the leftmost column of the figure, and the table gives the 
coordinates of the other squares with respect to it. 

piece number 1. Table 1 clarifies this 
by showing all of the orientations of 
Pentomino number 9 and the table 
entries which go with each figure. 

The main program looks up values 
in the orientation table by calling a 
subroutine called LOOKUP. This 
subroutine is called many times dur- 
ing each loop of the main program 
and is therefore the most time -critical 
portion of the program. 

In the program given here, a cer- 
tain amount of speed has been sacri- 
ficed for the sake of generality. If the 
user is interested only in a particular 
problem, the subroutine can be speci- 
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fically rewritten for this problem, and 
the running time may be cut consid- 
erably. For instance, the first pro- 
gram that we wrote considered only 
the Pentomino problem for a 10 by 6 
box, and ran almost twice as fast as 
the general routine given in this arti- 
cle. Clearly, however, it is most 
desirable to start with a completely 
general program like the one given 
here. 

Definition of Variables 
As mentioned before, any arrays of 

more than one dimension must be 
stored as linear arrays in memory. 

The array A, representing the play- 
ing region, is two -dimensional when 
we are considering polyominoes and 
three -dimensional when we are con- 
sidering Soma Cubes. In both cases 
the linearized array is arranged in 
memory so that the scan procedure 
described above goes through the 
linear array in ascending order. For 
instance, the Soma Cube array is 
stored with the Z index varying fast- 
est and the X index varying slowest: 

A(1,1,1), A(1,1,2), . . ., A(1,1,5), 
A(1,2,1), A(1,2,2), . 

A(1,2,5) . , A(5,5,1), 
A(5,5,2), . . . A(5,5,5) 

(Remember that we put a boundary 
of -1s around the box, so the dimen- 
sions of the array are 5 by 5 by 5 

rather than 3 by 3 by 3.) The dimen- 
sions of array A vary depending on 
the problem being considered, but a 
reserved memory space of about 300 
bytes is sufficient for most reasonably 
sized problems. Array A begins at an 
address denoted by AO in the BASIC 
and assembly listings, and is indexed 
by the value stored in variable L. 

In the linearization of the orien- 
tation table, the elements B(K, J, M,I) 
are stored with the index J varying 
fastest, I varying next fastest, K next, 
and finally M, varying slowest. More 
specifically, if we define the following 
quantities: 

P: number of pieces, 
S: number of squares or cubes per 
piece, 
Q: maximum number of orientations 
for any one piece (eight for 
polyominoes and twenty -four for 
Soma Cube pieces), 
D: number of dimensions (two for 
polyominoes, three for Soma Cube), 
BO: beginning address of orientation 
table, 

then the location in memory of the 
element B(K,J,M,I) is given by 
BO +J- 1 +(S -1) X {Q X [P 
X(M- 1) +K- 1] +I -1 }, and the 
number of elements in the table is 
given by (S- 1)XQXPXD. In 
assigning array space, the user should 
provide enough space for this table. 
Note that in the symbolic assembly 
program, the letters P,S,Q,D,I,J,K 
are used to denote the addresses of 
these quantities rather than the quan- 
tities themselves. Henceforth we will 



A Beautiful 
may To Interlace 

SOROC's first 
and foremost 
concern, to 
design outstanding 
remote video displays, has 
resulted in the development 
of the IQ 140. This unit 
reflects exquisite appearance 
and performance capabilities 
unequaled by others on the market. 

With the IQ 140, the operator 
is given full command over data 
being processed by means of a wide variety 
of edit, video, and mode control keys, etc. 

The detachable keyboard, with its 

complement of 117 keys, is logically 
arranged into 6 sections plus main keyboard 
to aid in the overall convenience of operation. 
For example, a group of 8 keys for cursor control / 
14 keys accommodate numeric entry / 16 special function keys 

allow access to 32 pre -programmed commands / 8 keys make 

up the extensive edit and clear section / 8 keys for video set 

up and mode control / and 8 keys control message and print. 

Two Polling options available: 1) Polling compatible with Lear 

Siegler's ADM -2. 2) Polling discipline compatible with Burroughs. 

IQ 120 

The SOROC 
IQ 120 is the result 

of an industry- 
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for a capable 
remote video 

i display terminal 
which provides a 

multiple of features 

at a low affordable price. 
The IQ 120 terminal is a simple 

self- contained, operator / computer unit. 

The IQ 120 offers such features as: 1920 character 
screen memory, lower case. RS232C extension, 
switch selectable transmission rates from 75 to 

19,200 bps, cursor control, addressable cursor, erase 

functions and protect mode. Expansion options presently 

available are: block mode and hard copy capability with 

printer interface. The IQ 120 terminal incorporates a 12 -inch, 
CRT formatted to display 24 lines with 80 characters per line. 

Circle 346 on inquiry card. 
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Listing 2: BASIC driver and printout routine for Soma Cube - Polyominoes program. use (P) with parentheses to denote the 
The "blackout" in line 1070 indicates use of the PET Shift -& graphics character. contents of memory location P, etc. 

Other symbolic addresses appear - 
1 R't' ?)Kä 115,20 Tn PR1TE.:T MACI:INE CODE FROM bASEC INTERPRETER ing in the program include: 

ñ :i1 9$ H)LDS PKI`PYII' :;Y'1P013 FOP PIECES 
1 b1ì= "K1VT11: ;'iP ?LYL" 
19 3E4 Z)PRI.:HT 137íf . ;J(1A- POLY)'"INO DRIVER PROGRAM 
11 INPUT" ENTER NÚ187 :1 OF DIMENSIONS ";C 
12 P01( 7: 31,0 
1.1 INPUT" ENTER THE 511 :18E :J ')F Plî.CES ";P 
14 POKE 27,;' 

15 INP!Ir "N413ZR OP ;)IIAf1.,1 PER PIECE " ;S 
16 POKE 25,1 
17 PRINT "E \îE3 DIM r; ;1',`J.; '.)? Tllr: R.UX ": INPUT "MIX " ;WX:INPIIT "WY " ;WY 
18 WZ = -1:IF D =J THEN INPUT "WZ ";NZ 
19 AX= AX+2:4Y= WY+2:Wl= A.'. +2:PnYZ 28,WX:POKE 29,AY:POKE 30,WZ 
20 REM ISSI.:N VALUES T) AO,B0,BO,C1,C2,E0 .AGGRFEING H1TH 

ASiE.ULY PROGRAM 
21 A0= 630):RU= íi580 :11= 6u01:C1= 6200:02= b22J:E0 =6240 
30 RE1 AS HOLDS EAC3 SOLUTION FOR PFINTOIIT 
40 REM ARRAYS R AND ;) ARE PRODIICEC BY TAB. GEN. PROGRAM AND 

LOADED FH')M TAPZ 
50 POKE 26,5-1 :P')KE J2,P -1 
4U Q =B :IF D =3 THEN '2 =24 
70 POKE 33, 1 :.SPACE =V. *P* (S- 1) :I= INT(SPACE /2'ßb) :J= 3PAC6 -25u *I 

:POK3 36,J:P)KE 11,I 
RO INDEX =BO- 1- (S -1) * (0.1) :I =INT (INDEX /256) :.1= INDEX -256 *1 

:POKE 39,.1 :POKE 3'I,i 

90 FOR 1 =A) TO AJ+WX *WY *WZ- 1:PO'F. I,O:NEKT I 

100 F)R I =C2 TO C2 +P:POKL 1,O :NEXT I 

110 REM PLACE BOUNDARY OF ( -1) 'S AROUND BOX 
120 J= (4X -1) *'IY *WZ:K= (WY -1) *WZ:M =WY *WZ 
130 F0R I =A0 T) A0+1- 1:!'t)Kr: I,255:POKE I..1,255:NEXT I 

:FOR L =1 TO WZ 
140 FOR I= AO+1+L-1 TO AJ +.1 +L -1 -1 STEP M:POKE 1,255 :PUKE I +K,255 

:NEXT I:NEXT L 

150 IF 9 =J THEN POR I= A3.1.14Z TO A0+.1-2 *WZ STEP WZ:POKE 1,255 
160 POKE I +WZ-1,255:NCXT L 

170 PRINT "ENTER COORDINATES OF t)EE= LIMITS SQUARES." 
:PRINT "A!IEN DONE ENTER 999 FnR X" 

1140 INPUT" X " ;X:IF X =999 ';0TO 210 
190 INPUT" Y ";Y:Z =O:IF D =3 THEN INPUT" Z ";7. 
200 POKE AO +WZ *(WY *X +1) +'Z,155:PRINT:GOTO 180 
110 PRINT:['RINT "ENTER INLTIAI. PERMUTATION OF PIECES ":PRINT 
220 FOR 1=1 T:) P:INPUT X :POKE: C1+I,X :NEXT I 

230 IVP'JT "ENTER NU11ß[:R OF PIECES FIXED " ;Z 
240 POKE 15,Z:P')KE 0,Z +1:POKE 14,Z+1:IF Z =0 JOTO 300 
250 REM PITT IN FIXED PIECES, IF ANY 
260 FOR I =1 TO Z:PRIiT:PRINT "ENTER COORDS. OF FACH SQUARE OF 

PIECE " ;?EcK(C1+I) 
270 FOR .1 =1 TO S:PRINT "S.IUARE ";J :INPUT" X ":X:INPUT" Y ";Y:Z =O 

:IF D =J THEN INPUT" Z " :7, 

280 PE= PEEK(C1 +I):POKE AO +WZ *(WY *X +Y) +Z,PE:NEXT J:NEXT I 

190 REl INITIALIZE BASE SQUARE 
300 F`)R I =1 TO iIX *WY *47-1 :IF PEEK(AC +I) =J THEN POKE 11,I 

:GOTO J2'') 

310 NEXT I 

120 POKE 18,1 
330 SYS(5120) 
999 CO = 

1000 RE4 PRINT A SOLUTION 
1010 IF PEEK(18) =0 THEN PRINT :PRINT" DONE ' END 
1020 C= +1:PRINT:PRLNT "SOLUTION M ";C:PRINT 
1030 Z= ):A3 =" ":FOR Y =WY -2 TO 1 STEP -1 

:IF 0 =3 THEN POR Z =1 TO WZ -2 
1040 FOR X=1 TO AX -2:A =PEEK (AO +WZ* (WY *X+Y) +Z 
1050 IF X =1 AND Z<>0 AND 'L< >WZ -2 THEN A3 =AS +" " 

106) IP A =0 THEN A1ì= AS + "O ":GOTO 109C 
1070 IF A =255 THEN AS= Ad + "blackoct " :GOTO 1090 
1080 AS =AS +MLD$(B$,A,1) 
1090 NeiT X:IF D =3 THEN NEXT Z 

1100 NEXT Y 

1110 tl= ì1X -1: LP D =3 THEN 11= (WY. -1) * (WZ-2) +1 
112J FOR I =1 TO WY- 1:PRLNT HIDS(AS,IJ* (I-1) +1,11) :NEXT I 

1130 REI TYPING "S" WILL CAUSE EXECUTION TO STOP ON NEXT RETURN 
TO BASIC 

1140 GET YGí;:IF YGS = "S" THEN PRINT:PRINT" STOP ":END 
1150 SYS (5759) 
1160 GOTO 1010 
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N: address containing 1 plus the 
number of pieces currently in the box, 
Z: address containing the number of 
pieces specified as fixed by the user, 
T: address containing the maximum 
number of pieces fitted into the box 
during the current permutation, 
WX, WY, WZ: addresses containing 
the width of the box in the X, Y, and 
Z directions respectively (including 
the boundaries of -1s). For two -di- 
mensional problems, WZ is set equal 
to 1, 
Cl: first address of an array contain- 
ing the piece numbers in the order 
given by the current permutation, (P) 
is the length of this array, 
C2: first address of an array contain- 
ing the orientation numbers of the 
pieces in the order corresponding to 
that in the table beginning at Cl, (P) 
is length, 
RO: first address of an array, the N -th 
element of which is the number of 
possible orientations of piece number 
N. This table is automatically 
generated by the BASIC program 
which generates the orientation table 
B, (P) is length, 
EO: first address of an array, the N -th 
element of which gives the position of 
the base square of piece number N, 
(P) is length. 

The user should choose absolute 
addresses for the arrays so that they 
do not overlap; note that the array at 
BO is particularly long. Since the 
arrays at RO and BO are both 
generated by the BASIC orientation - 
table routine, it simplifies matters if 
RO is about 30 bytes in front of BO so 
that the two arrays can be recorded 
on tape as a single file. 

Although the assembly language 
part of the program (listing 3) is com- 
pletely symbolic and therefore relo- 
catable, the BASIC driver routine in 
listing 2, which contains the ini- 
tialization and printout routines, 
must refer to the absolute addresses 
of some of the variables. Table 2 is a 
list of the absolute hexadecimal ad- 
dresses used in running the program 
on a Commodore Pet with 8 K bytes 
of memory. In relocating the pro- 
gram, the user should be careful to 
make the addresses referred to by the 
two routines consistent. Listing 4 (see 



MOVING DATA AT A SNAIL'S PACE 
BECAUSE YOU'RE FLOPPY BOUND P 

Let Corvus Systems put you back in the race! 

For TRS -80t, Apple; (including Apple 
Pascal), S -100 Bus -and now LSI -11. 
Fully compatible hardware /software. 

IN 10- million byte disk: IMI -7710. 
Proven Winchester technology. 

80 based Corvus disk controller. 
rehettsive disk diagnostics. 
disks per system. 

, add-on disk $2990. 

systems solution 
ter of micro 
*mailer than a 
InteMgent 

ty module. 
r nal information. 
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+TRS -80 is a registered trademark of Radio Shack, a Tandy Co. 
Apple is a registered trademark of APPI E Computers. Inc. 

CORVUS SYSTEMS, Inc. 
900 S. Winchester Boulevard 
San Jose, California 95128 
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Table 2: Absolute hexadecimal addresses used lin v.vvwg the Some Cube Polso- page 52) is a hexadecimal object code 
Mors program of of 81C byte C00000dore Pet. ni, table incl des the add esses of dt dump of the main assembler routine 

symbolic cmiable, used lof listing 3. of listing 3. 

Violable on Location 
Location Name (Heaadacenag 

N 0 
1 1 

K 2 
J A 
L B 
U D 
T E 

2 F 
SAFE 10 

V 
FLAG 12 
6XLO 13 
87011 24 

BOLO 25 
BARI 28 
BZLO 27 
BZHI 28 

S 29 
SIM 2A 

P 213 
wX 20 
WY 2D 
W2 3E 
D 3F 

FMt 20 
O 21 

OLDK 22 as 23 
SFACELO 24 
SPACER 25 
INDEXLO 26 
INDEXHI 27 

TEMP 28 
STMT [400 
LOOP, 1413 

TEST 1028 
INSERT 7437 

1436 NX tOBD 
INCA 146F 

GOTEST 148C 
REPLACE 1484 
.STMT 1408 

Violable of 
Location Name 

location 
(Hex decimal) 

REMOVE 000 
SAVE OEO 

LOOP3 
,P 5 5224 

(SOSO 527 
LOOPO 507 
LEAVE 590 
JUMP2 5A8 

REPEAT 5AB 
PERMUTE 5C2 

(LOOP 5CC 
JLOCP 507 
MAX 5F4 

SNATCH 612 
ZEROC2 628 
ORDER 643 
NEMJ 64A 
NEXTU 651 

NOSWTCH 88C 
LSTPCE BIF 

TAKEOUT 68F 
LOOKUP 6BC 

TOP 6C0 
MULTI 807 
STEP, 60E 

STCREt 6E5 
MULT2 6EB 
STCRE2 6F8 
MIDDLE 121 
MULIS 129 
STEPS 130 
ADD 737 
01M3 74F 

MULTO 753 
STEPO 75A 
END 781 
Ct 838 
co 84C 
El 880 
AO 89C 
RO 954 
BO 9C8 

Using the Program 
The assembly language program 

(listing 3). the BASIC driver routine 
(listing 2). and the table -generating 
routine (listing 1) should each be 
recorded on tape in separate files. 

Once a specific problem has been 
chosen, the table-generating program 
should be loaded and run. As input, 
this program requires the number of 
dimensions ID), the number of pieces 
(P), the number of squares or cubes 
per piece (S), and the array addresses 
RO and BO, defined above. The com- 
puter then asks for the X and Y (and Z 
if (D1-3) coordinates Of each square 
of each piece. When entering these, 
the chosen location of the origin of 
coordinates is not important. For in- 
stance, the second tromino in figure 1 

could be entered in either of these two 
ways: 

(X,Y) -(1,01 (X,Y)-(4,2) 
(0,0) or. (3,2) 
(0.1) (3.3) 

After the data for each piece has 
been entered, the computer pauses, 
prints out the total number of dif- 
ferent orientations of that piece, and 
then asks for the data on the next 
piece. After all Of the pieces have 
been entered, the program asks if any 
were entered incorrectly, and gives 
the user an opportunity to go back 
and correct any mistakes. Once the 

listing it Symbol¢ 6502 assembly rote listing for Soma Cube - Polyominoes pro- Program stops, the arrays beginning 
gram. The n on.ddrve variables addressed are ggff 

t 
n in table 2. listing 4 is a Ifrx. at RO and BO should be recorded on 

aderimd dump of the program for people loto do ,w hair an assembler available. tape. They can be recorded as One file 

STINT: Lot p 
if RO and BO were chosen close to- 

IOC 02,11 .increment orientation counter gether as suggested. 
LoA 02,t There is one slight difficulty. In 
STA t :Ils orientat ion number running the Soma Cube, the program 
Low CI .X will ask for the positions of four STA 
LOT e, 

'IEI niece magnet 
cubes for each of the seven pieces, 

STY J even though one piece, the second, is 
tacet: Jae LO010P :e Secs it orientation (LI of made up of only three cubes. This 

LOA a0,I Piece pi sui tit into boa 
sus TEST ;it no, oleo, for °seer or en eat ions Problem can sidestepped by simply 
sec J entering one of the cubes of this piece 
LIA set twice. A slight redundancy during 
CRP J running will result, but the increased 
ses LOOP, generality in the problems that can be JIM tears? ;it yes, insert it 1{ ynn P 

TEST: Les 5 :eck it piece (s) ha, ant run will more than compensate. 
LOA s sore orientations Once the orientation table has been 
CMP Sake generated and saved, the assembly etc START :it ges, goo check them out language module and the BASIC Jae REMOVE ; t , r .. previous piece 

Ls69T: Lear is driver routine should be loaded into 
see J memory along with the table. In the 

bums J coanraed on wtr 12 Ten tomvu,en oa targe IS 

a ne.,.e.I,]V e\Tfr.ar.a..., 



TARBELL Es°11:1 
Varafleis. Ombognen 

. 

SYSTEM INCLUDES: 
2 Siemens 8" Disk Drives 
1 Cabinet with Fan and 
Power Supply. 
1 Tarbell Floppy Disk Inter- 
face, assembled & tested. 
1 CP /1VI Disk Operating Sys- 
tern. 
1 Tarbell BASIC. 
All Cables and Connectors. 
Complete User Documenta- 

tion. 
Fully factory assembled and 
tested. 

VDS-U Single Density ...$1888 
VDS -UD Double Density $1999 

SOO .. 01100.0..1500 
.1111000 :.. '::., 

TARBELL DOUBLE DENSITY INTERFACE FOR 8" FLOPPY DISK 
Under Tarbell Double- Density CP /M, single and double density disks may be intermixed. The system automatically 
determines whether single or double density is in place. 

Software select single or double density. Extended addressing provides 8 extra address bits, per- 

Phase -locked -loop and write precompensation for mitting direct transfers anywhere in a 16 megabyte 

reliable data recovery and storage. address range. 

On -board phantom bootstrap PROM is disabled after Select up to 4 drives, single or double- sided. 

bootstrap operation so all 64K memory address space is New BIOS for CP /M included with interface on single - 

available to user. density diskette. 

DMA in single or double density permits multi -user oper- Double Density Interface only, assembled & tested $425. 
ation. CP /A1 is a registered trademark of Digital Research. 

950 DOVLEN PLACE SUITE B CARSON, CALIFORNIA 90746 
(213) 538 -4251 (213) 538 -2254 
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Circle 99 on inquiry card. 

When 
you want to 

improve 
your image, 

Pick 
A Daisy. 

Diablo invented the Daisy Wheel. 
Which is why today, more peoik,le 
pick one of over 100 different ( )iahlo 
i )aisv Whet Is when they want print 
quality at its finest. 

So, the next time you want 
to improve your image. pick our daisy 
and You're sure to look your hest. 

Diablo Systems 
XEROX 

1)i:ddd:nal Xcrox aa rrgmrcrcal rraJonurks of 
XLItUX t :oItl'oltAll( )N. 
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Listing 3 continued: 

LOOP2: JSR LOOKUP ;insert piece (K) by putting the 
LDA K number (K) into the appropriate 
STA AO,X squares of the box 
INC J 

LDA Sill 

CMP J 

BCS LOOP2 
LDX L 

LDA K 

STA AO,X 
TAX 
LDA L 

STA EO,X ;save base square of piece (K) 

LDA P ;if all of the pieces are in the box, 
CMP N return to BASIC to print solution 
BNE NXTBASE ;otherwise, find next base square 
RTS 

NXTBASE: LDX L ;scan for next base square 
INCX: INX 

LDA AO, X 
BEQ ISOTEST 
JMP INCX 

ISOTEST: STX J ;put new base square in location J 

LDA D 

CMP *3 

BEQ REPLACE ;if (D) =3, skip isolated square test 
TXA ;test if new Lase square is isolated 
CLC 
ADC *1 

TAX 
LDA AO,X 
BEQ REPLACE 
TXA 
CLC 
ADC WY 

TAX 
DEX 
LDA AO,X 
BEQ REPLACE ;if it is not, go to REPLACE 
JMP ISOSQ ;if it is, go to isolated square routine 

REPLACE: LDA J 

STA L ;set new base square 
INC N ;increment piece counter 
LDA T ; (T) =greatest number of pieces 
CMP N successfully fitted into box in 
BCS JSTART current permutation 
LDA N 

STA T 

JSTART: JMP START ;return to START 
REMOVE: LDX N ;remove last piece inserted 

LDA *0 
STA C2,X ;set orientation number to zero 
DEX ;decrement piece counter 
STX N 

LDA C1,X 
STA K 

LDA C2,X 
STA I 

LDA Z ;check if new piece is fixed 
CMP N 

BCC SAVE ;if no, take it out 
JMP PERMUTE ;if yes, go to next permutation of pieces 

SAVE: LDY K ;recover base square of the 
LDX EO,Y piece to be taken out 
STX L 

LDA *0 
STA AO,X 
LDY 01 

STY J 

LOOP3: JSR LOOKUP ;take out piece by putting zeroes 
LDA 00 in each square it occupies 
STA AO,X 
INC J 

LDA SM1 
CMP J 

BCS LOOP3 
LDX K ;check if piece has any more orientations 
LDA I 



CMP RO,X 
BCS JUMP1 
JMP START ;if yes, go check them out 

JUMP1: JMP REMOVE 
ISOSQ: LDY K 

LDX EO,Y 
STX L 

LDA tO 

STA AO,X 
LDA J 

STA SAFE 
LDY $1 

STY J 

LOOP4: JSR LOOKUP ;remove last piece inserted 
LDA t0 

STA AO,X 
INC J 

LDA SM1 
CMP J 

BCS LO9P4 
LDA SAFE ;recover base square 
STA J 

CLC 
ADC #1 

TAX 
LOA AO,X 
BEQ LEAVE 
DEX 
DEX 
LDA AO,X 
BEQ LEAVE 
TXA 
SEC 
SBC WY 
TAX 
INX 
LDA AO,X 
BEQ LEAVE 
TXA 
CLC 
ADC WY 

ADC WY 
TAX 
LDA AO,X 
BE LEAVE 
JMP REPEAT 

LEAVE: LDX K 

LDA I 

CEP RO,X 
BCS JUIP2 
JMP START ;if yes, go check them out 

JUMP2: JMP REMOVE 
REPEAT: LDX N 

LDA #0 
STA C2,X 
DEX ;decrement piece counter 
STX N 

LDA C1,X ;set new values of (K) and (I) 

STA K 

LDA C2,X 
STA I 

JMP ISOSQ 
PERMUTE: LDA T 

STA I 

CMP P 

BNE ILOOP 
DEC I 

ILOOP: LOA 11127 

STA U 

LDA I 

CLC 
ADC *1 

STA J 

JLOOP: LOX I 

LDY J 

LDA C1,Y 
CMP C1,X 
BCC MAX 

;if no, remove a further piece 

;recover base square of piece to be taken 
out to cure isolation of new base square 

;store base square in safe place 

;test if it is still isolated by checking 
if each of the four squares around it is 

filled 

;if it is not still isolated, 
prepare to return to normal routine 
;if it is, repeat isolated square routine 
;check if piece (K) has any 
more orientations 

;if no, remove previous piece 

;set orientation number to zero 

;repeat isolated square routine 
;find new permutation, making sure that 
the repermutation goes at least as far 
back as the (T) -th piece of the old 
permutation 

;the nested I and J loops pick two elements 
of the permutation to be interchanged. 
These are: the last element of the 
permutation which has a larger element 
following it, and the smallest element 
following this element which is greater 
than it 

Listing 3 continued on page 46 

%.PATEI) 
Revolutionary 
Computerized, 

Math! 

Enter 
7 SOLVE I513 A ?2'X, X). 

ntoMAT H Responds 
X A 

X A, 
X 9 

Enter 
7 TAN IX) COS IX) I CSC 1X). 

Response 
@ 2 SINIX) 

Symbolic Integration' 
7 TNT 1X' COSTA' X42). X): 

SINIX42'AI 12'A) 
Symbolic Matrix Inversion, 

I1.XI 
)LAI+ I 

I1. XAI, 
Ia. 1AI 

E MAO Arithmetic, 
? 99!' 9+11721 / 49+35: 

296438922463491814477834899493 
2562955695871443398411356128843 
298190496928750151722598 7785938397 
497936652596433351 I259990ekem 

muMATHm1 
These examples illustrate only a 

few of the many symbolic math 
capabilities of muMATH. Note 
that it is not limited to numerical 
evaluation as in BASIC or PASCAL. 

Available for 8080, 8085 and Z80 
processors using standard CP /M' 
CDOS *, IMDOS *, and TRSDOS* 
operating systems. 

Engineers and scientists find it 
ideal for deriving or checking leng- 
thy analytical results. 

Students and teachers agree it is 

superb for math education from 
exact arithmetic through calculus. 

Hobbyists have discovered the 
underlying muSIMP program- 
ming system perfect for other arti- 
ficial intelligence applications. 

Also available from The Soft' 
Warehouse is a sophisticated LISP 
language interpreter for the above 
processors and operating systems. 

All software with extensive docu- 
mentation is immediately available. 

Call or write directly for fast re- 
sponse. 

Manufacturers' registered trademarks. 

1.1 

P.O. Box 11174, Honolulu, Hawaii 96828 
Telephone (808) 734 -5801 
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New 1.2 megabyte 
quad- density disk. S1545. 

Now you can afford to put a 
million bytes of memory in your 
S -100 system. 

Introducing DISCUS 2 +2' 
full -size quad- density floppy disk 
system by Morrow. DISCUS 2 +2' 
gives you 1.2 megabytes per disk- 
ette (600K bytes of double- density 
data per side). And it's all address- 
able as easily as main memory with 
the system's exclusive BASIC -VN 
virtual disk BASIC software. 

Best of all, DISCUS 2 +2' comes 
complete, assembled, and ready 
to run for just $1545. Included in the 
system price are an S -100 con- 
troller, factory- mounted full -size 
disk drive, a complete library of 
pre- interfaced software, even cables 
and connectors. 

But you don't have to get your 
first million in one big megabyte. 
Morrow's DISCUS /2DTM'single-side 
double -densityfloppydisk system 
gives you 600K per full -size diskette 
for just $1149, complete and 
assembled. And when you want to 
expand to a full megabyte, just plug 
in a second drive ... both the hard- 
ware and software are expandable. 

And if economy is a real concern, 
you can still get started on your 
million with Morrow's DISCUS ITM' 

250K single- density disc system. 
It's delivered complete and 
assembled for just $995... and 
will accept up to 3 more drives. 

All three Morrow disk systems 
meet the Proposed IEEE S -100 
standard and are compatible with 
2MHz, 4 MHz and 5 MHz S -100 
systems. A dual -drive cabinet is 

available as an option with any 
density you choose. 

Why set your goals low and slow 
with a mini -floppy system? Get 
started on your first million with a 
DISCUSTM' full -size system by 
Morrow. See your local computer 
shop. Or write Thinker Toys', 
5221 Central, Richmond, California 
94804. Or call (415) 524 -2101, 
weekdays 10 -5 (Pacific Time). 

Morrow Designs 

Thinker 



Circle 141 on inquiry card. 

A.C. POWER 

CONTROL for ALL 
COMPUTERS or 
COMPLETE TURNKEY 
SYSTEMS 
Interface TO the Real World with GIMIX Relay 
Driver Boards. Connects to any Computer 
through a 20 ma. current loop (up to 4 

Boards -128 Relays per port). 

Interface FROM the Real World with GIMIX 
* OPTO BOARDS (up to 34 switch closures with one 8 bit 

Parallel I/O Port) 

* 16 BUTTON KEYPADS 

* 35 BUTTON ALPHANUMERIC KEYPADS 

A Broad Range of 6800 Systems 
and Boards Compatible 
with the SS50 Bus 

MAINFRAME: Includes chassis, power 

supply, switches, fan and mother board .. $ 798.19 

16K SYSTEMS: Mainframe, plus 6800 CPU, 

16K Static Ram and choice of I/O. ..$1344.29 
Other packages available. 

16K Static RAM 
Boards for the 

SS -50 Bus 

Gold bus connectors 
4 separate 4K Blocks 
Individual Addressing, 

Write Protect, and Enable/ 
Disable for each bloc 

$29813 
Memories... 

As above 
with Sockets 
and Software 

control features 

536816 
All GIMIX memory boards are assembled, 
Burnt -In for 2 weeks, and tested at 2 MHz. 

Add $32.00 for 250 ns parts 

TI TMS 4044's - 10% SUPPLY 
(Not an "equivalent ", but the real thing!) 

450 ns $5.90 each 250 ns S6.90 each 
8KPROM BOARD. .$ 98.34 
4K PPD PROM BOARD. Burner and Duplicator 198.35 
2708's each 7.90 
64 or 32 x 16 VIDEO BOARD . . 198.71 
80 x 24 SUPER VIDEO BOARD with user programmable RAM 

character generator 458.76 
Serial I /0's ... 1 Port $ 88.41 4 Port 198.43 
Parallel I /0's . 2 Port $ 88.42 8 Port 198.45 
Add $5. handling charge on orders under $200. 

i 
1337 WEST 37th PLACE 
CHICAGO, ILLINOIS 60609 
(312) 927 -5510 TWX 910 -221 -4055 

Quality Electronic products since 1975. 
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Listing 3 continued: 

LD4 tl 

CMP C1,Y 
BCC MAX 
STY V 

LDA C1,Y 
STA U 

MAX: INC J 

LDA P 

CMP J 

BCS JLOOP 
LOA U 

CMP $127 
BNE SWITCH 
DEC I 

LDA Z 

CMP I 

tiCC ILOOP 
LDA $0 

STA FLAG 
RTS 

SWITCH: INC N 

LDA N 

STA T 

L DX I 

I.DA C1,X 
LDY V 

STA C1,Y 
LOA II 

STA C1,X 
LDA N 

STA J 

ZFROC2: LDA 0 
LDX .1 

STA C2,X 
INC J 

LDA P 

CMP J 

BCS ZEROC2 
LDA PMI 
CMP I 

BNE ORDER 
JMP START 

ORDER: LDA I 

C LC 

ADC 41 

STA J 

NEXTJ: LDA .1 

C LC 

ADC x1 

STA tl 

NEXTU: LDX J 

LDY U 

LDA C1,X 
CMP C1,Y 
BCC NOSWTCH 
STA V 

LDA C1,Y 
STA C1,X 
LDA V 

STA C1,Y 
NOSWTCH: INC U 

LDA P 

CM.P U 

BCS NEKTII 

INC J 

LDA PM1 
CMP J 

BCS NEXTJ 
JMP START 

LSTPCF.: LDX K 

LDA EO,X 
STA L 

LDA I1 

STA J 

TAKEOUT: JSR LOOKUP 
LDA $0 

STA AO,X 
INC J 

;if such elements Cannot be found, clear 
FLAG and returr. to BASIC to stop 

;interchange elements found by 
I and J loops 

;reinitialize orientation numbers 

;if repermutation only interchanged last 
two pieces, return to START 

;otherwise, reorder new permutation 
into ascending order 

;return to SIART 
;BASIC returns control to here after 
printing a sclution so that the (P) -th 
piece car be taken out 

Listing 3 continued on page 48 



Solve your personal energy crisis. 
Let VisiCalciPower do the work. 

With a calculator, pencil and paper you can spend hours plan- 
ning, projecting, writing, estimating, calculating, revising, erasing 
and recalculating as you work toward a decision. 

Or with VisiCalc and your Apple* 11 you can explore many 
more options with a fraction of the time and effort you've spent 
before. 

VisiCalc is a new breed of problem -solving software. Unlike 
prepackaged software that forces you into a computerized 
straight jacket, VisiCalc adapts itself to any numerical problem 
you have. You enter numbers, alphabetic titles and formulas on 
your keyboard. VisiCalc organizes and displays this infor- 
mation on the screen. You don't have to spend your time 
programming. 

Your energy is better spent using the results than get- 
ting them. 

Say you're a business manager and want to project 
your annual sales. Using the calculator, pencil and paper 
method, you'd lay out 12 months across a sheet 
and fill in lines and columns of figures on 
products, outlets, salespeople, etc. You'd cal- 
culate by hand the subtotals and summary 
figures. Then you'd start revising, erasing 
and recalculating. With VisiCalc, you simply 
fill in the same figures on an electronic 
"sheet of paper" and let the computer do 
the work. 

Once your first projection is complete, 
you're ready to use VisiCalc's unique, 
powerful recalculation feature. It lets you 
ask "What if ? ',' examining new options 
and planning for contingencies. "What if" 
sales drop 20 percent in March? Just type in 
the sales figure. VisiCalc instantly updates 
all other figures affected by March sales. 

Circle 301 on inquiry card. 

Or say you're an engineer working on a design problem and are 
wondering "What if that oscillation were damped by another 10 

percent ?" Or you're working on your family's expenses and 
wonder "What will happen to our entertainment budget if the 
heating bill goes up 15 percent this winter ?" VisiCalc responds 
instantly to show you all the consequences of any change. 

Once you see VisiCalc in action, you'll think of many more 
uses for its power. Ask your dealer for a demonstration and dis- 
cover how VisiCalc can help you in your professional work and 

personal life. 
You might find that VisiCalc alone is reason enough to 

own a personal computer. 
VisiCalc is available now for Apple II computers with 

versions for other personal computers coming soon. The 
Apple II version costs lust $99.50 and requires a 32k disk 
system. 

For the name and address of your nearest VisiCalc 
dealer, call (408) 745 -7841 or write to Personal 

Software, Inc., Dept. B, 592 Weddell Dr., \\ Sunnyvale, CA 94086. If your favorite 
dealer doesn't already carry Personal 

Software products, ask him to 
give us a call. 

.q5011 
Po -TN* 50r 

VisiCalc was developed exclusively for 
Personal Software by Software Arts. Inc.. 
Cambridge. Mass. 

TM- VisiCalc is a trademark of 
Personal Software. lac. 

'Apple is a registered trademark 
of Apple Computer. Inc. 



letting J continued: 
LOA Sei 
CRP J 
eco car root 
for L 

LOA ID 
STA AD,I 
aie 'more 

Lnorue: Lot 
LDS t 
cle tool 
Bee TOP 
LOA E 

CRP OLDS 
Bee TOP 
Jne RIDDLE 

LOP: LOA O 
STA BELO 

SSA 
SSA MO 

BIM[ 
tel Ill 

MULTI: ABC S[í0 
BCC STEPI 
C Lc 

STEP V: Der 
Bap STOici 
ASL A 

JO NOW 
STOBLI: to [ 

STA eto 
LOX Sei 

POLTE: ore 
0110 STOOti 
ADC 

notti BCC nottti i 
CRC BIMI 
ac 
JOP notti 

s roar it ADC 

Sts Biel 
LDA Biel 

STIXDL[Xt 
A .111 

ADC arLD 
St. Byrn 
LOA SP A CLII 
toC Stil 
STA Rea[ 
LOA o 
CRP I) 
ere nIDDte 
etc 
LOA SPACitn 
ADC MO 
Sri OSLO 

A tracent 
oC Brill 

STA BENI 
:Unnix: Loa tettoia 

STA Tree 
Lou s0 
LOX tB 

netT): ist Tine 
BCC STEP) 
CLC 
ADC Sr 

Step): DEC 
BEd Loo 
ASL A 

JRP lULtl 
BOO: etc 

ADC OSLO) ,T 
STA TERP 
LOI o 
CPI a1 
BOO DIR) 
cLC 

Tar und: 

case of 
a 

the Commodore PET, the 
BASIC driver should be loaded last. 
Before it is loaded, the page number 
on which the assembly routine starts 
should be placed into location 135 

:pue square ...ter to r rogiseer decimal, using the POKE statement. 
:11 It) and pl are the sane as ln toe This insures that the arrays defined 
pcalous call to LOOKUP, go to n[oute, by BASIC will not interfere with the 
omets lee to TOP assembly routine or the table. 

Before running, the user should 
check lines 3 and 21 of the BASIC 
driver routine, to determine whether 
or not they are correct for the pro- 
blem under consideration. When run, 
the driver routine asks the user for in- 
put with prompts that are fairly self- 

s byte ee letpl lotion explanatory. However, a few specific routine [Losers 101..14/ hints may be helpful. 
Although the program will work 

no matter how the box is oriented, it 
will run fastest if the dimensions WX, 
WY, and WZ are chosen to be in de- 

:a.14 (t) to It scending order (ia WX>WY> 
:score Cesare in And WZ), due to the mechanics of the 

.spicy taie by (SI -I and store the 
ash procedure. Failure to do this 

teoDtee cocu[[ in DX o and 01111 may lengthen the running rime by a 

factor of ten or more. 
When entering the off- limits 

squares, and also tlx coordinates of 
any fixed squares, the coordinates are 

taxi the teo -tree quantity sirotai to (ell defined for polyominoes so that the 
lower left -hand corner of the box (ex- 
cluding boundary) has the coordi- 
nates (1,1); and for Soma Cubes the 

;ado the too -tete guantute incoen to text corner with the lowest coordinate 
to net tatl values has coordinates 11,1,1). 

In entering the initial permutation 
of pieces, the order in which the 
machine goes through the permuta- it ICIt3. go is RIDDLE rions should be kept in mind. Thus, 
entering the piece numbers in ascend- 
ing order: 1,2,3,....,P will result in 

:add the teo -tete quint its Peaces to (ell an exhaustive search, whereas any 
to yet let) other initial permutation will cause 

only a subset of the complete set of 
permutations to be considered. 

alas r cooed lista or rosace 
Any pieces which are to be speci- 

fied as fixed should be put at the 
beginning of the initial permutation. 
For example, to find all of the solu- 

,ru /tip y le ae feel lions with pieces 2 and 4 fixed in par- 
ticular locations, the initial permuta- 
Con array should have 2 and 4 at the 
beginning, and the tea of the num- 
bers in ascending order, lie: 2. 4, 1, 3, 
5, 6, 7, ..., P). The number of fixed 
pieces should then be entered as two, 

:add r coordinate or aqua ce after which the computer will ask for 
:Store result in vine the coordinates of each square of ;i( fol t. go to Din) pieces anion 

The program does not check to see 
if the coordinates entered by the user 

L..g I roeto,d oc pop to for a fixed piece correspond to a legal 

411 ne,,.d rae OertteoSont 
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PET / TRS -80 /APPLE: Personal Software brings you the finest! 

MICRO 
CHESS 

The Industry's First 
Gold Cassette 

Over 50,000 Sold 
MICROCHESS is the industry's best selling computer game. And 
no wonder -because MICROCHESS gives you more than just a 

chessplaying program: A convenient, foolproof set of commands 
and error checks ... complete instructions in a 51/2" by 8'h" booklet ... 

a cassette that's guaranteed to load, with disk versions coming 
soon ... and several levels of difficulty to challenge you not just 
once, but time after time. Its available through well over three 
hundred computer stores and many mail order sources ... always 

Tir 
. 

originating from Personal Software. What's more, every Personal 
Software product is selected to give you these same benefits of 
easy availability, reliable cassettes, readable documentation, a 
carefully thought out user interface ... and most important, 
continuing challenge and enjoyment, not just once but time after 
time. If you haven't already, order your own gold cassette: 
MICROCHESS, by Peter Jennings, for 8K PETs, 16K APPLEs, and 
4K Level I and II TRS -80s $19.95 

TIME 
TREK 

A Tour De Force 
In Real Time Action 

Strategy Games 
TIME TREK by Brad Templeton for 8K PETs and Joshua Lavinsky 
for 4K Level I and II TRS -80s adds a dramatic new dimension to the 
classic Star Trek type strategy game: REAL TIM E ACTION! You'll 
need fast reflexes as well as sharp wits to win in this constantly 
changing game. Be prepared -the Klingons will fire at you as you 
move, and will move themselves at the same time, even from 
quadrant to quadrant -but with practice you can change course 
and speed, aim and fire in one smooth motion, as fast as you can 
press the keys. Steer under power around obstacles -evade enemy 

BLOCKADE by Ken Anderson for 4K 
Level I and Il TRS -80s is a real time 
action game for two players, with high 
speed graphics in machine language. 
Each player uses four keys to control 
the direction of a moving wall. Try to 
force your opponent into a collision 
without running into a wall yourself! A 
strategy game at lower speeds, 
BLOCKADE turns into a tense game of 
reflexes and coordination at faster 
rates. Play on a flat or spherical course 
at any of ten different speeds. You can 
hear SOUND EFFECTS through a 

nearby AM radio -expect some 
razzing if you lose! 14.95 

shots as they come towards you -lower your shields just long 
enough to fire your phasers, betting that you can get them back up 
in time! With nine levels of difficulty, this challenging game is easy 
to learn, yet takes most users months of play to master. ADD 
SOUND EFFECTS with a simple two -wire hookup to any audio 
amplifier; the TRS -80 also produces sound effects directly through 
the keyboard case, to accompany spectacular graphics 
explosions! You won't want to miss this memorable version of a 

favorite computer game $14.95 

GRAPHICS PACKAGE by Dan Fylstra 
for 8K PETs includes programs for the 
most common 'practical' graphics 
applications: PLOTTER graphs both 
functions and data to a resolution of 80 
by 50 points, with automatic scaling 
and labeling of the axes; BARPLOT 
produces horizontal and vertical, 
segmented and labeled bar graphs; 
LETTER displays messages in large 
block letters, using any alphanumeric 
or special character on the PET 
keyboard; and DOODLER can be used 
to create arbitrary screen patterns and 
save them on cassette or in a BASIC 
program $14.95 

Rlf 

J 

ELECTRIC PAINTBRUSH by Ken 
Anderson for 4K Level I and I I TRS -80s: 
Create dazzling real time graphics 
displays at speeds far beyond BASIC, 
by writing 'programs' consisting of 
simple graphics commands for a 

machine language interpreter. 
Commands let you draw lines, turn 
corners, change white to black, repeat 
previous steps, or call other programs. 
The ELECTRIC PAINTBRUSH manual 
shows you how to create a variety of 
fascinating artistic patterns including 
the one pictured. Show your friends 
some special effects they've never 
seen on a TV screen! $14.95 

WHERE TO GET IT: Look for the Personal Software° display rack at your local computer store. For the name and address of the dealer 
nearest you, call Personal Software at (408) 745 -7841. If you don't have a dealer nearby, you can call or mail us your order with your check, 
money order or VISAIMaster Charge card number. For a free catalog, ask your dealer or use the reader service card at the back of this 
magazine. 

PERSONAL SOFTWARE INC. 
592 WEDDELL DR. SUNNYVALE, CA 94086 

Circle 302 on inquiry card. BYTE November 1970 49 



Listing 3 continued: 

AUC L 

TAX 
LDA K 

STA OLDK 
LDA I 

STA OLDI 
RTS 

DIM3: LDA *0 

LDX ß8 

MULTO: ASL TEMP 
BCC STEP4 
C LC 

ADC WZ 
STEP4: DEX 

BEQ END 
ASL A 

JMP MULTO 
END: ADC L 

ADC (BZL0),Y 
TAX 
LDA K 

STA OLOK 
LDA I 

STA OLDI 
RTS 

;otheuwisc, add base square index 
;transfer result to K register 
;store old (K) and (,I) values 

;return to main routine 

;multiply (TEMP) by (WZ) 

;aid base square index 
;add Z coordinate of square 
;transfer result to X register 
;store old (K) and (I) values 

;return to nain routine 

SOLUTION N i 
UUXPPP 

ggYgYYYW{R 
vVLLV 

ÚÚXÌIÌISÑWTTRLLLV 
SOLUT ION #i 2 

UXXXPPL 2RRRTWWY V 
UUXIIII 222RTWYYYY V 

SOLUT ION it 3 

UUXIIIIISWWTTTR V 

ÚÚXPPPSVWTR2ZvV 
SOLUT ION ## 4 

UNAMUNINIM 

Photo 3: All of the solutions for Pento- 
minoes in a 20 by 3 box. Solutions three 
and four are mirror images of solutions 
one and two, so there are only two funda- 
mentally different solutions. 

orientation of that piece, so care 
should be taken to insure that all of 
these numbers are entered correctly. 

To stop the program in mid -run, 
the S key may be pressed at any time. 
This will cause execution to stop on 
the next return to the BASIC printout 
routine. 

Photo 3 is a typical output of the 
Soma Cube - Polyominoes problem 
solver. The solutions are for Pento- 
minoes in a 20 by 3 box. 

Conclusion 
As general as this program is, it by 

no means exhausts the possibilities 
inherent in problems such as these. 

In addition to squares, it is possible 
to tile the plane with other figures 
such as triangles and hexagons. It 
should not be hard to modify the pro- 
gram to consider figures made out of 
these shapes. At a more abstract 
level, since the assembly language 

routine depends so little on the di- 
mensionality of the pieces under con- 
sideration, the user could extend it to 
consider analogous problems in four 
or more spatial dimensions. Hard as 
these might be to visualize, the com- 
putations involved are not funda- 
mentally different from those en- 
countered in two and three- dimen- 
sional problems. 

Another possibility is to assign 
colors to the various pieces and look 
for interesting properties of the 
resulting solutions. For example, the 
plastic Pentomino puzzle which pro- 
vided the inspiration for this article 
had the following piece colors: 

X,P,Y : Red 
I,T : Yellow 
V,U,S, : Blue 
W,R,Z,L : Green 

There is one and only one 10 by 6 

solution using this set which is a true 
four -coloring (ie: a solution in which 
no two pieces of the same color touch 
each other). Can you find it? 

These are only suggestions. The 
capabilities of the program and the 
uses to which it can be put depend 
ultimately on the interests and inge- 
nuity of the user. 

BIBLIOGRAPHY 
1. Golomb, Solomon W, Polyominoes, 

Charles Scribner's Sons, New York 1965. 
2. Gardner, Martin, The Scientific American 

Book of Puzzles and Diversions, Simon 
and Schuster, New York, 1959. 

3. Philpott, Wade E, Polyomino and Polyia- 
mond Problems, Journal of Recreational 
Mathematics, 10:1, pages 2 thru 14 and 
10:2, pages 98 thru 105, Baywood Pub- 
lishing Company Inc, 1977 -78. 

4. Introducing Soma, Parker Brothers Inc, 
Salem MA, 1969. 

PET ANALOG INPUT 
Analog to Digital Conversion System for the Commodore PET Computer 

Give the PET the ability to sense, 
measure. and control the world around 
it. with DAM SYSTEMS nodules. .lust plus 
the PETSET1 into the PET to set 16 
channels of analog input.. Screw 
terminals are provided for each channel 
so you can Pooh up -io.sl.icks, pots. or 
whatever appropriate sensors you have. 

Each of the 16 analog inputs, in 
the range of O to 5.12 volts, is 
converted to a decimal number between O 
and 2555 (20 millivolts per count.). 
Conversion time is 100 n,icrosconds. 

In addition. the PETMOD provides 
two IEEE Forts and one user port as 
well as a DAM SYSTEMS port.. 

Software is provided. A one line 
program is all that is necessary to 
read a channel. 
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1-AIM161 

1-PETMOD 

D G°JDO-r 
1.V.T.M. 

1 -I_ 1 SE F 1 
- 16 ANALOG INPUTS-8 BITS -100 MICROSEC 

PET ADAPTER -2 IEEE PORTS - 
, USER PORT- I DAM SYSTEMS PORT 

1 - CABLE A24 - 24 INCH INTERCONNECT CABLE 

1-MANM0DI - MANIFOLD MODULE -SCREW TERMINALS 
FOR INPUTS. REFERENCE, GROUND 

1- P0WI - POWER MODULE 

PETSETI0 for 110 VAC $295 
PETSET). for 230VAC 5305 

e. eooun VOW lour compiler ,tore. 

CONNECTICUT microCOMPUTER , Inc. 
150 POCONO ROAD 

BROOKFIELD, CONNECTICUT 06804 
TEL: (203) 775 -9659 TWX: 710- 456 -0052 

VISA AND M/C ACCEPTED - SEND ACCOUNT NUMBER, EXPIRATION DATE AND SIGN ORDER. 
ADD $3 PER ORDER FOR SHIPPING B HANDLING - FOREIGN ORDERS ADD 10% FOR AIR POSTAGE. 
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Sometimes the true value of a product fails to relate to 

its selling price. Van Gogh's paintings once sold for less 

than $1,000. Base 2's MODEL 800 printer sells for lots 

less than $1,000, but it does more than printers costing 

twice its price (and a lot more than a Van Gogh 
painting). 

Besides being beautiful to look at, the MODEL 800 
prints up to six different character fonts with embedded 
elongation in any of five line densities (72, 80, 96, 120 

and 132 characters per line), prints up to three copies 
and is equipped with a long -life cartridge ribbon. With 
such versatility as four interface modes (IEEE 488, in- 
dustry standard parallel, 20ma current loop and RS232), 

baud rates up to 19,200, and with accommodations for 
115VAC or 230VAC operation, the MODEL 800 matches 

any system decor. 

As a note of further new world refinement, the MODEL 

800 can be optionally equipped with high speed paper 
advance and graphics output, a versatile tractor feed 
mechanism, terminal buffer memory, tabs and form feed. 

Requiring only a square foot of space, the MODEL 800 

is smaller than its contemporaries; its rugged aluminum 
construction is designed to stand the test of time. 

Isn't it time you added a new masterpiece to your 
collection? 

Recommended retail price: 

Standard MODEL 800 

High.speed paper advance 

Tractor mechanism 

Terminal buffer memory 

$499 

50 

50 

50 

Circle 22 on inquiry card. 

P.O. BOX 3548 FULL., CAL. 92634 / (714) 992 -4344 
) 
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Listing 4: Hexadecimal object code dump 1460 EA EA EA EA AS IP C5 00 

for the Soma Cube - Polyominoes pro- 1468 DO 03 60 EA EA A6 OB E8 

gram given in listing 3. 1470 BD ?C 18 FO 17 4C óF 14 

1478 EA EA EA EA EA EA EA EA 

HEX DUMP OF 
1480 EA EA EA EA EA EA EA EA 

1488 EA EA EA EA 86 OA AS IF 

**'1******+F*************** 1490 C:9 03 FO 20 BA EA EA EA 

* SDMA/POLYOMINO SOLVER * 
1498 EA EA EA 18 59 01 AA BO 

************1******+R***** 14A0 9C la FO 10 EA EA 8A 18 

14A8 65 IO AA CA BD 9C 18 FO 

1480 03 4C 27 15 AS OA 351 OB 
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ANOTHER FIRST FROM MOUNTAIN HARDWARE. 

FOR YOUR APPLE 
SuperTalker is a peripheral 
system which permits the 
output of exceptionally 
high quality human speech 
through a loudspeaker under 
program control. Initially, words, 
sentences or phrases are digi- 
tized into RAM memory through 
a microphone. Speech data in 
RAM may be then manipulated like 
any other data. The system consists 
of a peripheral card, microphone, loudspeaker, 
and operating software. $279 assembled and tested. 

Ij Available through Apple dealers worldwide. 

Mountain Hardware, Inc. 
LEADERSHIP IN COMPUTER PERIPHERALS 

300 Harvey West Blvd. 
Santa Cruz, CA 95060 (408) 429 -8600 
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STEP UP TO A C4P 
FROM OHIO SCIENTIFIC 

You know about computers. In fact, 
you probably own one now. One that 
you might be thinking of expanding. We 
have a better idea. Take a giant step 
into the personal computing future with 
an amazing, new C4P from Ohio 
Scientific. 

SPEED SEPARATES THE 
COMPUTERS FROM THE TOYS 

The C4P MF has execution speed that 
is twice as fast as Apple II or 
Commodore PET and over THREE 
times as fast as TRS -80. They are 
many times faster than the recently 
introduced flock of video game type 
computers. And, as if that weren't fast 
enough, the C4P nearly doubles its 
speed when equipped with the GT 
option. 

Just look at the back 
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SOUND 
1- programmable tone generator 

200 - 20KHz 
1 -8 bit companding digital to analog 

converter for music and voice 
output. 

HUMAN INPUT EXPANSION 

2 -8 axis joystick interfaces 
2 -10 key pad interfaces 

HOME INTERFACE 
1 -AC -12 AC remote control interface 

DISPLAY 

32 x 64 with upper and lower case 
2048 Characters. 
256 x 512 effective Graphic Points 
16 Colors 

SOFTWARE 

Ohio Scientific offers a comprehensive 
library of both systems and 
applications software for the C4P. 

The C4P is an outstanding premium 
computer - years ahead of the 
market. We know because there's 
nothing quite like it for the price, 
anywhere. And probably won't be for a 
very long time. 

8K BASIC -in -ROM, 8K of static RAM 
and audio cassette interface, Can be 
directly expanded to 32K static RAM 
and two mini -floppy disks. 

C4P MF$1695 

All the features of the C4P plus real 
time clock, home security system 
interface, modem interface, printer 
interface, 16 parallel lines and an 
accessory BUS. The C4P MF starts 
with 24K RAM and a single mini -floppy 
and can be directly expanded to 48K 
and two mini -floppies. Over 45 diskettes 
now available including games, 
personal, business, educational and 
home control applications programs as 
well as a real time operating system, 
word processor and a data base 
management system. 

Computers come with keyboards and floppies where specified. 
Other equipment shown is optional. 

OHIO SCIENTIFIC 
1333 S. Chillicothe Road 

Aurora, Ohio 44202 
(216) 562 -3101 



E Ps 
The simple fact is nobody - nobody in 
the personal computer industry - offers 
more software than Ohio Scientific! 
Right now, as you read this, Ohio 
Scientific has just about 2 million bytes 
of software available for our C4P MF 
computer. 

This software is also available for Ohio 
Scientific C8P DF. Most is available for 
the C1P MF and cassette -based Ohio 
Scientific computers. Consult full line 
price list for cassette software. 

Software includes educational 
programs, personal programs, business 
programs, utility programs, game 
programs and operating systems. Each 
month Ohio Scientific is developing 
additional programs for your use and 
enjoyment. 

Each diskette has 6 to 10 programs. 
Highlights of each are listed below. 
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Educational Programs 
ED1 Math, spelling and geography 

tutors; Hangman, an addition 
game and more. 

ED2 Six "How To' lessons on 
beginning BASIC techniques. 

ED3 Trig tutor, presidents, continents 
and solar system quizzes, math 
drills and more. 

ED9 Comprehensive math disk 
covering trig functions, 
logarithmic functions, matrices 
and more. 

ED5 Covers the metric system (tutor, 
quiz and conversions) Roman 
numerals and time telling. 

ED6 Advanced sciences (2 -disk set) 
including nuclear and organic 
chemistry, genetics, physics 
equations and function graphics. 

'ED7 Alphabet tutor and quiz, number 
tutor, memory match and recall 
game (color & B /W). 

ED8 Language disk, covering 
vocabulary and verbs for German, 
French and Spanish. 

ED9 Word search game and Hangman 
drawing, with large on -line data 
bases, and more. 

MDMS 

$ 29 

$ 29 

$ 29 

$ 29 

$ 29 

$ 29 

$ 29 

$ 29 

$ 29 

EDUCATION SYSTEM. Easily create 
your own quizzes and tutorials with 
built in grading. $ 29 

E 
i 

Business Programs 
BD1 Ratio analysis, bonds, loan interest, 

bar graph and more. $ 29 
BD2 BASIC word processor, mailing 

list, address book, advertisement 
demo and more. $ 29 

BD3 Comprehensive annual histogram 
plotting & editing (color and B &W). $ 29 

MDMS Ohio Scientific's mini data base 
management systems. Master file 
create, edit, dump, report writer 
and much more. $ 49 

MDMS -AUX. 1 Repack, keyfile, sort, report 
writer, record access and more. $ 29 

MDMS -A /P Update anytime, print journals, 
age analysis, vendor list and more. $ 29 

MDMS A/R Update anytime, print journals, 
age analysis, customer list 
and more. $ 29 

MDMS INVENTORY Updates, editing, item 
search, summary report and more. $ 29 

MDMS PAYROLL Complete employee 
records including earnings and all 
tax deductions. $ 29 

MDMS- MAILING LIST Enter, delete and 
print out. $ 29 

MDMS CHECKING, SAVINGS 
ACCOUNTS Precise disk -based 
account records for your finances. $ 29 

MDMS- PERSONAL CALENDAR /ADDRESS- 
PHONE BOOK. Daily 
appointments, addresses and 
phone numbers at your fingertips. $ 29 

'OS -WP2 full word processing on a 
mini -floppy. $200 

GD1 

GD2 

GD3 

GD4 

Game Programs 
Starwars, Hectic, Bomber, 
Torpedo, Space War and Breakout. $ 29 
Sketch, Racer, Destroyer, Lander, 
Hide 'n Seek, Bomber, Tiger Tank. $ 29 
Star Trek, Cryptograms, Blackjack, 
Hangman, 23 Matches. $ 29 
Frustration, Battleship, Tic -Tac- 
Toe, Civil War, Mastermind. $ 29 

SC i E 
GD5 Baseball, Golf, Bowling, Hockey. $ 29 
GD6 Poker, Blackjack, Spades, Hearts, 

Slot Machine. $ 29 
'GD7 (Joystick systems only) Joystick 

Sketch, Tiger Tank, Roadrace, 
Space Attack, Blockade. $ 29 

GD8 (Joystick systems only) Zulu 9, High 
Noon, Star Wars, Bomber, 
Surround. $ 29 

GD9 Othello, Concentration, Flip -Flop, 
Illusion and more. $ 29 

'GD10 (2 disk set) Cartoons, Fairy Tales 
and animations, including Hero, 
Three Little Pigs, Humpty Dumpty 
and many more. $ 29 

Personal Programs 
PD1 Annuities, rate of return, 

biorhythm, calorie counter, 
checking and savings. 

PD2 Trend line, base conversions, 
powers, integrals and more. 

$ 29 

$ 29 

Utility Programs 
65D Aux. 1 Resequence, BASIC 

disassembler, memory test, sort and 
more. $ 29 

'Graphics 1 Fast, high resolution (64 x 128) 
plotting of functions and parametric 
equations, plus easy keyboard set 
up and storage of graphics 
displays. $ 29 

' DAC 1 (2 disk set) State -of- the -Art DAC 
music generation, capable of 
producing up to 4 note chords, with 
disk storage option. $ 39 

Home Control II Advanced home control 
programs. $ 39 

Not available for CIP MF. 
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Close to 2 million bytes of software available! 

Circle 300 on inquiry card. 
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Operating Systems 
(These programs come with your Ohio Scientific 
computer.) 
OS 65D V3.1 The standard Ohio Scientific 

mini -floppy operating system. 
9 digit floating decimal point, 
Microsoft BASIC, random, 
sequential files and graphics. 

Home Control I This new disk -based operating 
system affords the user flexible, 
real -time based AC monitoring and 
control. 

Standard 
'Customer Demo. Self- starting demo for the first - 
time user. Introduces the main categories of Ohio 
Scientific personal computer software. 

Dealer Demo. More advanced demo, highlighting 
many of the optional accessories. 

'Notavailableior CIP MF. 

to be continued, 
continuously! 

All of Ohio Scientific's family of 
personal computers offer the fastest 
BASIC -in -ROM - or on Disk in the 
microcomputer industry. 
When ordering. be sure to specify 
series. Many additional educational. 
business and personal programs and 
games are available. Consult your 
Ohio Scientific Dealer. 

OHIO SCIENTIFIC 
1333 S. Chillicothe Road 

Aurora, Ohio 44202 
(216) 562 -3101 



BASIC Game: 
GOBANG 
John Allwork, 21 Brook Rd, Heaton Chapel, 
Stockport, ENGLAND 

GOBANG is, as far as I can tell, a traditional game of 
the Orient. It is a large game of tic -tac -toe (noughts and 
crosses), played on a 19 by 19 inch board. The object of 
the game is to get 5 adjacent markers in a row horizon- 
tally, vertically or diagonally. 

The program in listing 1 is written in BASIC; the only 
deviation from standard BASIC being that of the 
IF...THEN IF... rather than the less flexible IF...GOTO. 
The BASIC I used is a version of the MicroBASIC sup- 
plied by SwTPC, and the program was run on an EXOR- 
ciser system. The program and BASIC interpreter fit into 
8 K bytes of memory, if the remark statements are omit- 
ted. Alternatively, the size of arrays T and M can be 
reduced, but reducing them too much inhibits the game. 
A 9 by 9 board appears to be the smallest size possible for 
a reasonable game. (Listing 2 shows a sample output of 
the 19 by 19 board.) 

MICROTEKI 
OUTPERFORMS 
CENTRONICS 

CHECK 
THE CHART 

SEE PAGE 71 
56 November 1979 BYTE Publications Inc Circle 209 on inquiry card. 

Listing 1: BASIC listing of the GOBANG game. 

0001 REM GOBANG 
0002 REM M IS ARRAY HOLDING BEST MOVE 
0003 REM T IS BOARD, S IS PRIORITY OF THAT POSITION 
0004 DIM M[19,19],T[27,27],S[81] 
0005 REM SET UP PRIORITIES -SEE TABLE 1 

0006 FOR I = 1 TO 81 

0010 LET S[I]= 0 
0015 NEXT I 

0019 LET S[20 = 1 

0020 LET S[10] = 40 
0021 LET S[12 = 30 
0022 LET S 13 =47 
0023 LET S 27 =15 
0024 LET S 28 = 20 
0025 LET S 29 = 10 
0026 LET S 30 =40 
0027 LET S 31 =50 
0028 LET S[32 = 30 
0029 LET S 24 = 1 

0030 LET S 36 = 39 
0031 LET S 37 = 65 
0032 LET S[38]= 40 
0033 LET S 39 =70 
0034 LET S[40 =100 
0035 LET S 41 = 60 
0036 LET S 42 = 30 
0037 LET S 43 = 30 
0038 LET S 44 = 30 
0040 LET S 62 =41 
0041 LET S 72 = 31 
0042 LET S 73 = 1 1 

0043 LET S 74 =41 
0044 LET S 78 = 51 
0045 LET S 80 = 90 
0046 LET S 26 = 21 
0047 LET S 79 = 40 
0048 LET S 60 = 21 
0049 LET S 61 = 1 1 

0050 REM CLEAR BOARD AND BEST MOVE ARRAYS 
0051 FOR I = 1 TO 27 
0055 FOR J= 1 TO 27 
0060 IF I<19 THEN IF J<19 THEN LET M[I, J] =0 
0065 REM MAKE FIRST MOVE 
0070 NEXT J 

0075 NEXT I 

0076 LET C = - 1 

0085 LET W = 14 
0086 LET N =14 
0087 LET 0=14 
0090 LET X = 14 
0091 GOTO 0300 
0095 GOSUB 0800 
0096 REM REQUEST MOVE AND CHECK FOR VALIDITY 
0097 INPUT Z,Y 
0099 LET Y= Y +4 
0100 LET Z =Z +4 
0101 IF Y>23 THEN GOTO 0097 
0102 IF Z > 23 THEN GOTO 0097 
0103 IF Y <5 THEN GOTO 0097 
0104 IF Z <5 THEN GOTO 0097 
0106 IF T[Y,Z]> 0 THEN GOTO 0097 
0110 LET T[Y,Z] = 2 
0115 LET 

I = Y 
0120 LET J = Z 
0125 REM STUDY LAST TWO MOVES 
0127 GOSUB 1000 
0128 IF C< > - 1 THEN GOTO 0310 
0129 REM IF C =0 COMPUTER HAS LOST 
0130 LET I =W 
0131 LET J =X 
0141 GOSUB 1000 
0145 REM SCAN BOARD FOR BEST MOVE 
0150 REM NOTE LIMITS TO SPEED UP PROGRAM 
0160 LET Q= - 1 

0161 FOR I =N -1 TOO +1 
0162 FORJ = 5TO23 
0200 IF T[I,J]>0 THEN GOTO 0220 
0201 LET A= M[I - 4, J -4] 
0205 IF A<Q THEN GOTO 0220 
0210 LET W= I 

0215 LET X =J 
0216 LET Q = A 
0220 NEXT J 
0225 NEXT I 

Listing 1 continued on page 58 



Beautiful "Computer Chess" Reproduction -only $4.95! 

This dramatic reproduction of the October '78 Byte cover art has been 

produced with the same care and quality as limited edition prints -yet it is 

available for the price of a poster. / 
The overall size is 18" x 22 ", which includes a 1 %2" border. It is printed on // á`cg. 

heavy, 80 lb., matte finish, coated stock, excellent for the finest framing if /cara 
desired. / 9ee / to d 

The price of this quality reproduction is $4.95, plus $1.00 for mailing tube, // \o" es'' 

handling, and postage. In addition, the artist, Robert Tinney, will select the ,/,,,,\!63 Ga`a 

100 finest prints from this first edition for his personal signature and 
/\ °ae 

number. These 100 signed and numbered prints will be sold // aye` 

on a strictly first-come basis for $24.00 plus $1.00 
/c 

postage and handling. / /S`°joea ee, " 
See coupon below for ordering. / 
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Listing I continued: 
0299 PRINT "MY MOVE ";X -4;",";W -4 
0300 LET T[W,X]= 1 

0301 IF M[W - 4,X -4]<100 THEN GOTO 0095 
0307 PRINT "I WIN" 
0310 IF C =0 THEN PRINT YOU WIN" 
0330 GOTO 0050 
0799 REM SUBROUTINE TO DISPLAY BOARD 
0800 PRINT" 1 2 3 4 5 6 7 8 910111213141516171819" 
0805 FOR 1=5 TO 23 
0810 IF I -4 <10 THEN PRINT I -4;" "; 
0811 IF I -4 > 9 THEN PRINT I -4; 
0815 FOR J=5 TO 23 
0820 IF [I,J]= 0 THEN PRINT " s"; 
0825 IF T[I,J]= 1 THEN PRINT " X "; 
0830 IF T[I,J] =2 THEN PRINT " O "; 
0835 NEXT J 

0840 PRINT " " 
0845 NEXT 1 

0850 RETURN 
0990 REM SUBROUTINE TO CALCULATE BEST MOVE 
0991 REM SCAN THRU MOVE AT I,J 
0992 REM FOR FIVE SQUARES EITHER SIDE OF MOVE 
0993 REM IN EIGHT DIRECTIONS, 

AND UPDATE BEST MOVE ARRAY 
1000 LET K=1 
1001 LET L= - 1 

1002 IF 1 <N THEN IF 1>5 THEN LET N =1 
1003 IF I>OTHEN IF I<23THEN LET 0=1 
1004 REM UPDATE SCAN LIMITS 
1005 LET U =I 
1006 LET V =J 
1007 REM I,J IS MOVE TO CHECK,D IS LOOP COUNT 
1008 REM K,L ARE X AND Y DIRECTIONS THRU MOVE 
1010 LET D=0 
1011 LET D =D +1 
1013 LET P =81 
1020 REM CHECK STILL ON BOARD 
1026 IF U>23 THEN GOTO 1090 
1027 IF V>23 THEN GOTO 1090 
1028 IF U <5 THEN GOTO 1090 
1029 IF V <5 THEN GOTO 1090 
1030 LET E= U -4 
1031 LET G =V -4 
1032 LET A = M[E,G] 
1033 LET Q=T[U + K,V+ L] 
1034 REM CALCULATE PRIORITY OF POSITION 
1035 LET R= T[U- K,V- L] *27 +T[U -2'K, V- 2 *L] *9 
1036 LET R= R+ T[U- 3'K,V- 3 *L]'3 +T[U- 4 *K,V -4'L] 
1037 LET B= Q* 27+ T[ U +2 *K,V +2 *L] *9 +T[U +3 *K,V +3 *L] *3 
1038 IF R =80 THEN IF T[U,V] =2 THEN LET C =0 
1039 IF T[U,V]< >0 THEN GOTO 1075 
1040 REM S(R) IS PRIORITY; THE FOLLOWING ARE EXCEPTIONS 
1041 REM SEE TABLE 2 
1042 F R <14 THEN IF R>11 THEN IF 0 =1 THEN LET P =37 
1044 F R>71 THEN IF B>53 THEN IF B <63 THEN LET P =80 
1046 F R>71 THEN IF B>71 THEN LET P =80 
1048 F R>53 THEN IF R <63 THEN IF 0 =2 THEN LET P =72 
1050 F P =72 THEN IFR =60 THEN LET P=31 
1052 F 0< >2 THEN GOTO 1058 
1053 F R =78 THEN LET P=80 
1054 F R=79 THEN LET P= 80 
1056 F R =41 THEN LET R =81 
1058 F R <42 THEN IF R>35 THEN IF 0=1 THEN LET P =41 
1059 F R<33 THEN IF R>29 THEN IF Q=1 THEN LET P =41 
1060 F R>53 THEN IF R<63 THEN IF B>71 THEN LET P =80 
1061 F R>38 THEN IF R<42THEN IF 0 =1 THEN LET R =40 
1062 F R>35 THEN IF R<45 THEN IF B>35 THEN 

F B <45 THEN LET R =40 
1063 F R>27 THEN IF R <54 THEN IF B>38 THEN 

F B<42 THEN LET R =40 
1064 F R =79 THEN IF A =51 THEN LET M[E,G] =41 
1065 F R =0 THEN LET R =81 
1066 F S[P]>S[R] THEN LET R = P 
1067 F S R - S[R]/10'10 =1 THEN IF A- A/10'10=1 THEN 

F S[R]<41 THEN LET R=74 
1068 F S[R]- S[R]/10'10 =9 THEN IF A- A/10'10=9 THEN 

F S[R] <65 THEN LET R =37 
1069 REM UPDATE BEST MOVE ARRAY 
1070 F S[R]>M[E,G] THEN LET M[E,G] =S[R] 
1075 F D>4 THEN GOTO 1090 
1081 LETU =U +K 
1082 LET V = V + L 
1085 GOTO1011 
1089 REM CHANGE DIRECTION 
1090 IF K =0 THEN IF L= - 1 THEN RETURN 
1095 IF K = - 1 THEN IF L= - 1 THEN LET K = 0 
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1100 F K= - 1 THEN IF L =0 THEN LET L= - 1 

1105 F K = - 1 THEN IFL =1 THEN LET L =O 
1 1 1 0 F K =0 THEN IF L= 1 THEN LET K= - 1 

1115 F K =1 THEN IF L =1 THEN LET K =0 
1120 F K =1 THEN IF L =0 THEN LET L=1 
1125 F K =1 THEN IF L= - 1 THEN LET L =0 
1130 GOTO1005 

SAVE MORE THAN 20% 

NORTH STAR - INTERTUBE 
THINKER TOYS - HUH 

¡FIE SMARTEST COMPUTERS AT THE SMARTEST PRICE 

DOUBLE DENSITY 

HORIZON,116K KIT LIST $1599 $1214 
ASSEMBLED A TESTED 11899 $1519 

HORIZON 232K KIT 12249 $1799 
ASSEMBLED B. TESTED 12549 $2039 

HORIZON.2 32K QUAD DENSITY 

ASSEMBLED A TESTED 02999 $2399 
PASCAL FOR NORTH STAR ON DISK $49 
POWERFUL NORTH STAR BASIC FREE 

THINKER TOYS DISCUSI20 31149 $949 
MEASUREMENT SYSTEMS ASM MEMORY 64K $640 

TOP QUALITY TOP SPEED LOWEST PRICE 

INTERTUBE II SMART TERMINAL 0995 $760 
TRS BO TO 5100 HUH KIT 

ASSEMBLED A TESTED 

HUH MINI 8100 KIT 

ASSEMBLED A TESTED 

MARYELLEN WORD PROCESSOR 

BEST FEATURES OF IBM A NORT 

VERBATIM DISKS 

WHICH COMPUTERS ARE BEST? BROCHURE 

9295 $260 
9315 $350 
9115 $103 
6155 $139 

$38 
H STAR 

$29 
FREE 

AMERICAN SQUARE COMPUTERS 
KIVETT DR JAMESTOWN NC 27282 

(919)883 -1105 

Circle 13 on inquiry card. 

on computers, peripherals, software and other Radio Shack® products. 

Offered Exclusively By 

Pan American 
Electronics, Inc. A 

Rade llrhaeR 

1 1 17 CONWAY MISSION,TEXAS 78572 

East 212/283 -0543 North Central 312/666 -6098 

West 213/564 -5463 South Central 512/581 -2765 

Authorized Sales Center 

rimmigi NO TAXES on out -of -state shipments. 

VISA' FREE delivery available on minimum orders. 
WARRANTIES honored by Radio Shack ®. 
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Listing 2: Sample output of the 19 by 19 board. 

1 2 
1 

2 

3 

4 

5 

6 

7 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

?9,9 
MY MOVE 

1 2 

3 4 

10, 

3 4 

5 

11 

5 

G 

6 

7 

7 

8 

3 

910111213141516171819 

910111213141516171819 

3 

5 

6 

7 

3 

9 

10 
11 

12 

13 

14 

15 

16 

17 

18 

19 

? 10,9 
MY 2.10 V E. 11, 9 

1 2 3 4 5 6 7 8 910111213141516171819 
1 

2 

3 

4 

5 

6 

7 

e 

9 DO 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 

?9,10 
7,6 
MY HOVE 11, 10 

1 2 3 4 5 6 7 8 910111213141516171819 
1 

2 

3 

4 0 

5 X 

6 0 

7 3 ".( 3 X 3 

O Y O fi 

9 ..2\0300" 0 
10 ' 3 X . 3 

11 JO:'.XXX 0 
12 YO 
13 

14 

15 

16 

17 

18 

19 

?6,5 
YOU YIN 

I hope I have eradicated most of the bugs, but some 
may still exist (as with all programs); for example, I do 
not check to see if the board is full, because I have never 
encountered this situation with a 19 by 19 board. 

MICROTEK 
OUTPERFORMS 
ANADEX 

CHECK 
THE CHART 

SEE PAGE 71 
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Table 2: Some exceptions encountered by LINE 
the computer that necessitate redefining NIIMRF.R 

its strategy. 1047 
ín44 

PATTERN PRIORITY 

XI -xx 65 
-0Jí00 90 

1046 00100 9N 
104R 010- 31 
1050 0,0 -0- 50 
1053 01000- 90 
1054 0í000x 90 
1056 
10513 

01XxX0 
x1XX- 60 

105R 
1059 

XiXXX 60 
xix -x 60 

106N 01110- 90 
1061 
1067 
063 

X,XxX 100 
xx,xx 100 
xxxlx 100 

1064 RI Duct- 5 PRIORI Tv Mr -000_ 10 41 IF Hl (11:K FD AT flNi N 

1067 INC RE ASE S PRIORI TY OF INTE R!;1 (:T I I NOW; OF O 
S 

1061' 1N( :ruASES PRIDf1ITY fIF INTErI;Ii:TINf: R(l'Nr Or v', 
Table 1: A lookup table that defines the computer's strategy. 

P +____ N 27 X--- 1r, 54 1D___ N 

1 1 - --x N ?8 1 X --X 20 55 *0__r N 

+ - -- O N 29 1 x --O 1N 56 + n --D N 

3 t --x- N 3N 1x -x- 40 57 10-X- 
(+ 

4 1 --xx 0 31 1x -xx 5N 5R 10 -xx N 

5 1__x0 N 3? 1x -xD 30 59 1D -x0 0 
6 t --O- 0 33 1X -0- N 6W +(J -O- ?1 
7 I --OX 0 34 IX -OX 0 61 10 -0X 11 
R 1 --00 N 35 1X -00 0 62 10 -00 41 
9 1 -x -- 0 36 1 xx -- 39 63 10v -- 0 

tN 1 -X -X 4N 37 IXX -X h5 64 $OX_X N 

11 1 _X -0 N 3R t XX -0 40 65 nx -n 0 

12 e-XX- 30 39 t XXX- 70 6(, 1DXX- v1 

13 1 -XXX 47 40 IXXXX 100 67 1O XXX N 

14 1 -XXO 0 41 lxxxo 60 6R 10X X0 N 

15 t- X0- 0 4? txxO- 30 E.9 +(lxO- N 

16 1 -XOX N 43 +XXOx 30 70 +nxnx N 

17 t -x00 N 44 1XX00 3N 71 10x(10 N 

IR 1_0-- N 45 1X0-- N 72 1 nn -- 3 1 

19 s -O -X 0 46 1x0 -X N 73 100 -X 11 
2N + -0 -0 1 t17 1x0 -0 0 74 100 -0 41 
21 1 -OX- 0 4R 1 x0x- 0 75 lnnx- N 

22 t -oxX 0 49 1 x0xx 0 76 9 00X 0 

23 1-0X0 0 50 1X0X0 0 77 100X(1 0 
24 t -00- 1 51 txn0- 0 7R + obO- 51 
25 t -DOx N 52 1 XOOX N 79 1 O0()x N 

z6 t -nno ?1 53 Ix000 N RN *00(M) 9N 

The program relies on a lookup table (entry S, table 1) 
and some exception conditions (table 2) to determine the 
priority of move of the square in question. The last 2 

moves (by nought and cross) are scrutinized, scanning 
through these squares for 4 squares either side of the 
move in all 8 directions. The priority is calculated and 
updated if greater than previously calculated. Finally the 
board is scanned for the highest priority and the move 
made in this square. 

The computer always goes first, and is X, although this p y g g 
can easily be modified. On the EXORciser, it takes about 
40 seconds to think of the best move, compared with 10 
seconds on a NOVA 2 using the same program and a 
BASIC interpreter, so do not worry if there is not an im- 
mediate response. 

The program plays a very good game, occasionally 
almost beating the author, and has beaten several people 
who have played. Changing the strategies radically alters 
the way the computer plays, and the strategies in table 1 

and exceptions in table 2 are the best I have found so far, 
but try changing S(12) to 29, and S(13) to 49. I would be 
interested to hear from anybody who finds better 
strategies. 

MICROPOLIS PERTEC SHUGART MPI 
DISK DRIVES AT AN AFFORDABLE PRICE 

FOR THE TRS -80 
MPIPERTEC DISK DRIVE WITH POWER SUPPLY 

AND CABINET 5386 
SHUGART DISK DRIVE WITH POWER SUPPLY 

AND CABINET $389 
MICROPOLIS 77 TRACK DRIVE WITH 

MODIFIED NEWDOS. $689 
NEWDOS.ENHANCED DISK OPERATING SYSTEM $99 
2 DRIVE CABLE $25 4 DRIVE CABLE $35 
16K ADD ON MEMORY SET (NEC 200ns) $95 

FOR ANY MICROCOMPUTER 
SA -400 TA" DISK DRIVE (DOUBLE DENSITY) $315 
SA -801R 8" STANDARD FLOPPY DISK DRIVE $496 
TARBELL DISK CONTROLLER FOR 8" DISK 

DRIVES (ASSEMBLED) $265 
CP /M DOS WITH BASIC -E AND MANUALS $100 
ANADEX DP -8000 80 COLUMN PRINTER $996 

$499 

MPI DISK DRIVE With 
Power Supply And 
Cabinet. Features 
Include Automatic 
Diskette Positioning 
And Ejection, 18% 
More Storage Capacity. 
Included With Each 
Unit Is A 4 Drive Cable, 
Enhanced Disk Opera- 
ting System, And 1 

Year Unconditional 
Warranty. Available 
For Immediate Deliv- 
ery. Satisfaction 
Gauranteed. 

FOR FAST DELIVERY AFFORDABLE' 
OR MORE INFORMATION, CALL Fl 111 5 MICROCOMPUTER 

(714) 641 -0273 SYSTEMS 
2098 -D SOUTH GRAND SANTA ANA, CALIFORNIA 92705 
'Formerly ADVANCED MICHOCOMIIITER SYSTEMS 
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&optioning Quickies 

Shape Table Conversion 
for the Apple II 
Dave Partyka, 1707 N Nantuckett Dr, Lorain OH 44053 

If you own an Apple II with high - 
resolution graphics, I'm sure you 
have tried using the shape table. If 
you are like me, you converted the 
points to their hexadecimal values, 
ran the shape subroutine, and got a 
completely different shape from what 
you wanted. After two or three tries 
and a lot of time, you finally got the 
shape the way you wanted it. 

There has to be a better way, and 
there is. The program in listing 1 per- 
forms the plot conversion to hexa- 
decimal and puts the values in the 
table starting at the decimal location 
you specify. After using this pro- 
gram, you will find it very easy to 
build shape tables. Instead of drawing 
arrows, you can use just the points. 

This program follows the rules of 
the Apple II Reference Guide: a dou- 
ble move up or 00 will end the pro- 
gram and put a 0 at the end of the 
table. The value of the moves are the 
same as in the Reference Guide: 

0 = Move up 
1 = Move right 
2 = Move down 
3 = Move left 
4 = Plot and move up 
5 = Plot and move right 
6 = Plot and move down 
7 = Plot and move left 

The program does not require that 
the user press the return key while 
entering the plot values. You can try 
this program using the example given 
in the Apple ll Reference Guide on 
page 53. Assign the correct values to 
the shape vectors at the top of the 
page and the hexadecimal values 
given will be in your table. 
Remember that this program requires 
a decimal location, while the shape 
subroutine requires the hexadecimal 
value.. 

Listing 1: Shape table program for the Apple 11. 

10 INPUT "STARTING DECIMAL LOCATION ",L 
20 N = N + 1 : PRINT "PLOT "; N ; " "; 
30 Z= PEEK(-16384) : IF Z< 176 OR Z> 183 THEN 30 : 

POKE -16368,0 : Z =Z-176 : PRINT Z : 

IF N+#1 THEN RETURN 
40E =1 :IFZ =O THEN D =1 :A= Z: GOSUB 20 
50 IF Z#O THEN 60 : IF D = 1 THEN 90 : E =0 . GOTO 70 
60 D= 0 : IF Z = 2 OR Z =4 OR Z =6 THEN 70 . 

Z =Z1 :A=A+8 
70 B = Z/2 : GOSUB 20 : I F Z#1 AND Z#2 AND Z#3 

THEN 80 : 8= Z'4 +B : E =1 : GOSUB 20 
80 13=13'16+ A : POKE LB: L = L + 1 : IF E#0 THEN 40 : 

A= 0:D= 1:E= 1:GOTO50 
90 PRINT "END OF TABLE" : POKE L,0 : END 

41.11 lit 

SMOKE SIGNAL BROADCASTING 
PRESENTS... 

THE SMOKE WRITER (VDB -1) 

The SSB SMOKE (WRITER incorporates the latest arlrances in electronic 
technology to bring you and the SS -50 bus a truly unique video display board. 
The SMOKE (WRITER uses the MIC6845 CRT Controller chip and provides 
total control over the display format. 

The standard features of 
the SMOKE (WRITER are: 

80 .r 24 display with 32 graphic 
characters. Optional character 
generator ROM with 128 ASCII 
characters plus 128 graphic 
characters. 

Upper and lower case characters 
with lower case descenders. 

Programmable character set. a 
total of 128 characters in n 2K 
EPROM a 256 character 4K 
EPROM is optional. 

1K EPROM for Software drivers. 

Reduced intensity or reversed 
video 

Programmable display rate (10 to 
5000 character per second) equiva- 
lent to 100 to 50K baud. 

Protected fields. 

Addressable Cursor. 

2K video display RAMI accessible 
by the CPU as standard R.4M1 

Memory. 

128 Bytes of Scratch pad Rill 

If you have a need fora fast and dependable video display board. Smoke Signal 
Broadcasting has what you are looking for. The SMOKE (WRITER is right at 
home when used with a cursor based editor or in a business program that needs 
protected fields. 

SNOB SIGNAL BROADCAS 

31336 Via Colinas. Westlake Village, CA 91361, (2131 889-9340 

J 
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Fill ICROPRO 

MicroPro International Corporation 
2ofessional Quality Softtvaae (You Can Count On, Tow! 

Proudly Presents 

OD Timm 
Now, you can instantly turn your microcomputer into an incomparable word processor. 

Hundreds of delighted users have thrown away their pencils and are using the first truly 
professional and complete word processor ever available on a microcomputer, WORD -STAR. 

Everything you've heard, read, wished, thought about- it's here! it's now! and it's Dynamite! ! ! 

Just look at the product overview copies from our 200 page manual (prepared and printed 
using WORD- STAR). 

deer ee 

tectton 1 tiotn aM oubstltutton 

[legible 
rind and dReplace 

C ; 

dppoc 

WSe[ ÏP 

c 

ve 
1Po,cP[O 

r 

c 

a d 

ì 

tt ̂ 
ea ap 

c t 
y 

tatM 

Y 
n. 

I 

cecteeltn 

P 
p 

q,eratot 
saï uWt 

encerable 
canrwnde 

aP 1; °tte[eataáftet a 
ppreeaed to[ eetnd y,da Wt bogi^ 
tvo-wtacce[ ° all,c°a.alyy aPi[s ca^ 

WM1Mtpyhaefì[rtMa¡AO¢aclt,r 
v Ñ x tY 

will, 
bYv:leeciM 

1 

Sect ion 

be called 
up at wi 

icr 

lt pg atet DlW^tib[c 
tt,,it 

até 
tnt 

prang; a wjry co [etet 

p[eef[+ list flmtutö aÿ2catYPcd 

anhewo,dtwhapor taoto 

eetmia4 
tu[ 

áaará PrK ee°, 
cttqeÁ 

t? t sWc 
az,y 

e ¿cial w d w[aPate n tt,e o[ lt á 1lry; 
Ée alo 

áorWCCi[q tcacu[ea c+^ o° 

Il sucPTacic 

ygpCtiOW 
N^`dst'anp¿estRed on dist 

functeon 
teatutes 

b4".' led 
whtle anochet 

is 

che tollovlM: 

Pe Po[.rt.91 ch 
tuDl?M 

a°ptndnotómdFiectivea 

°pecittraciaz r exsstY 
be ctangtd 

étrh[k 
s 

02, 
deai[et yn Rt 

pa9i tlee Cepa,ln`[el: P 

"ttei tñe cP:se 
vY 

cov,ds ir viirtá 
reawcn 

°pliciclYpagedb 
r44" 

SSCT3011 P. All OVSSVis. OP tat 

Overview 

WordStar is a CP /N compatible, s oriented word 9 system th integrated printin entry 
of test d Iteration of previously " Dente initial ire 
performed 

d 
directly on teen. Most formatting functions 

print image additional enhancements are performed during printout. 

stored 
a 

ed on diiskett 
features 

of the edit afunctiont includes the 
follovingi 

Video 
shown pit a portion 

of the document being entered or corrected [s d,stpnyS sh on 
CRT screen' additions and corrections are immediately «,try is coxpliahed a d functions sucl. as cu[°or m eint, 

Oc d W typing tin decree t accomplished vitti .,suol feed:ace. 
oli tltlet,on [test 

9'uick hÿ 

Auto.ttc Disk Buffering: the ...at a document is not limited by the aoant 
t 

iftRAMq required, 

memory in your computer, but by disk capacity. Teat is squired, ith no operator te[vtntian or concern. On aereen Test Pot.atting text is d 1 printed thereby facilitating 
aitw on the s 

comtpya; 
when 

e b<lore actuall "9 and correction 
as 

rriwr,iá =.,!shoe with tin e,d o[ thé toiloting. Cn r reen cast fornattlng la wing N[e- (tatares worm wryyi pragr,pn nay be entertáat higyh a ea c,u.owt air!k ing Carriage Peturni when a M set, WordStar automatically 
óo u 

tile 

e ce etls 
being 

right 
to th e 

y 
next 

line at line and justifies aM redisplays I ixt d. Tm MUNN i used only to indicate flu- end 
a 
wapn.h 

, i 
rpoint 

l 

mayent 
line break desired. 

Tu 
the typist 

y thr 
for the end of te line or feeling tm needsnotY of looking uP (ran the material being bfanocribtd. 

A nanibIo Narginett ñ,nxtif Justification, Line Spacing, 
ß 

tteelop v h word 
wrap in l 

íi Y adjusted to at `setbaolo left yid right justified 
1 aligned unless leered ragged-right term and, 
opni 

1 triple spaced. of teas 
format, 

centered bétveenthe current left and right r9tna with a keystroke trek ., 

the ep a ra ray 
es mon the cursor position 

2-2 
tien 

9 to ctwn9Ce (rom. ragged right t ioscifi 
change the 

!ver ,r 

Tito up altar al rations t' versa. or to 
Powerful editing Commode: i addition to the basic functions - 
cimotion, 

scrolling, test deletion b character, word, or Irne, and selection variable Cabo p 
over typing WordStar's cditina commando include met /clear write o and read from ltionalofu n,UW set/retur to pla find, repla, 

Po[ 
eYS eoanan,d, g[al,Ce.nrO 

t f 

e 

W o the end of 9 M be 'reformed m command 

MicroPro Price List: 

Word- StarT.M. 
Word- MasterT.M. 
Tex- WriterT M 

Software /Manual 

$495/40 
$150/25 
$ 75/15 

3 -1 

Overview 

aoítS° 

labnt 

rrWce[U 

otkltnaelaant 

t 

1 t 

l 

t 

l 

. 

dd 

e[[oCC 

sM 

,cu 

ü 

t 

ed 

: 

a 

a.( 

[ 

t 

a 

ittnn, 

éa 

vaDta 

W[p 

< 

sbWt 

i 

0 

D 

, 

, 

c 

eda'st 

[ 

M 

c 

téaocW 

a 

t 

c 

p 

l 
t-h 

° 

s:d 

t 

M1 

ee 

1 

°Yig 

b 

ue 

n 

d 

d 

i 

Y 

aw 

. 

c 

r q 

[ 

ttt 

t 

a 

°i 

y 

h 

c' 

t 

lu 

a 

hMc 

h 

i 

r 

ta 

e 

ro 

lg 

re 

r 

js 

d 

,e[n 

rar 

t 

t 

9a 

' 

eé 

e 

i 

o 

c 

v 

u r 

n 

[ 

e 

s 

f 

o 

a 

c 

r-neoih x 

Y 

eoJw 

i 

r 

isp 

s 

E 

apn 

P 

g 

^ 

h 

c 

[ 

g 

t 

r 

t d 

v 

°rs 

i 

a 

nh 

e 

e 

e 

rta. 

Ó 

t 

i 

i° 

s 

sst 

v 

e 

d 

t 

9 

u 

v 
p 

a 

e 

R 

l 

r 

n 

ISiwpleectaen 

3 

J 

a 

a 

[ 

i 

i 

t 

n 

ndnne a 

É 

v 

n 
9 

t 

t t 

d 

r 
tp 

f 

¡ 

a 

I 
OA`n 
y 

T 

4 

h e e 

y 

a 

Ée_t 

t 

n 

la 
l 

l 

d 

[n t 

h 

1 

0Ru 

- 

° 

lt 

n 

Ov 

é 

s 

0 : 

tl 
s 

y 

a 

t 

Y 

ett 

1 

1 

nvIo M 

e 

npintp 

o 

en 

N I 
8 

_ 

e 

_ 

e 

_ 

t l o n 

a e t a o s 

t 

n 
° ¡ p 

c 
a t 

d 
1 

v 

lM c 

` 
m 

e 

o 

q 

a 

e 

t 

s 

a 

n 
. 
e 

t 

d 

m 

n 

t 
e 

a 

s 

, 
< 

t t 

c 
s 

t 
a 

ae 

t 
t 

h 

l 
ri 

t 
l 

e 

a 

l 

k 

w 

y 

a 
e 

ñ 

' 

p 

g 

r 

, 

i 

° 

n 

I 

t 
J 

e 

d 

F x 

r 

t 

, 
° 

h 

ec 

e 
a 

s 

, 
n 

e 
d 

l 
e 

a 

e 

u 
l 
p 
n l 

lsS, 

o 
R 

j Y 

r 

p 

,C 

k 

Ç t 

. 

e 

ée é 

1 

a 0a 

s 

[R 

r° 

9 
r 

l 
- 

n 
a 
r 

9 

p 
- . 

° 

a 

Ple 

[ 

ce 

cdo 

elcn 

uft 

s 

k 

áx 

e 

éd 

l 

[ 

e 

1 

e 

0 

r 

n 

t 

l 

i 
ta 

a 

y 
t 
- 

o 

p 
r 

l 

e 

9 

° 

` 

l 

loÑ 

, 

s 

wdWo 

l 

i 

i 

e 

: 

eM 

d 

, 
s 

/ 

ac 

st/ 

n 

u 

p 

, 

Ñ 

i 
o 
v 
t 

/ 

l1n 

P 

sb 

Y 
tle 

w 

r 

P 

y 

f 

G 
, 

s 

t 

f 

u 

t 

ér 

s 

n t 

d 

td 

d 

l 4 

tn 

r 

en 

oe 

+ 

eapkti_ 

ean 

á 
aen 

ece 

n' 

e 

c 

noa 

a 

r 

s 

r 

1 

t 

a° 

e 

a 

l 

a 

c 

al 

+P 

n 

` 

U r 

l 

i 

p 

Y 

h 

r 

( 

° 

y 

r 

gr 

;t 

j 
e 
°«t 

9 

( 

r 

[ 

a 

' 

, 

[ 

d 

t 

é 

l 

i e 

: 

d 

l 

a 

n 

ú 

e 

e 

Pa 

vs 

s 

Yll 

i 

Ñ 

ó 

é n 

P 

n 
[ 

. 

t 

4 

o 

t 

d 
°r^oel 

á 

i 

e 

[ 

e 

C 

^ 

. 

r 
a 

r 

ó 

u 

t 

tl 

n¡trr 

e 

i 

tl 

a 

Vai 

` 

a 

n 

ä 

l 

° 

t 

e 

°[° 

j 

r 

ea 

l 

e 

n 

te 

, 

r 

u 

t 
r f 

a 
1 

a 

u 

+ 

a 

u 

' 

c 

l 
t 

e 
nh 

¡ 

P 

é 

o 

lo 
4 

áe<rttnitll. 

Nearere"re 

"á 

C 

1:49" t s aS 

ptsnoP e 

oár 
arpy leadn 9 

ePera[or pn 

j` 

á 

t 

r l orl 

n 

s 

4s 

o 

[ 

m h me r c 

i 

e r 

a 

o 

i 

i D r 
i 
a a 

t e 
, r d 

Ó 4 
c t 

á 
y 

.r i 
t 

l 
r 

j 

l 
t 

t 

t 

l° n 

nw 

e a 
e 
c 
n 

+ 

e1h 

+ 

e 

j 

h 

[ 

a o 

t r 

o 

q 

r t 
Jtt 

W 

ct 

e 

W l P 

r 

< l p l e 

clY 

S 

h a 

s 

s 

t t 

r 
e t n 

a 

b t u 

n t 
O 

a x 

i 

e 

t 
e 

r 

e 

g 

t 

J p 

t 

e 

gc 
a°y 
,pt 

as c 
r 

o 

h 

m 

' 

: 

a 

9 
s 

w h 

1 

e 

° 
n 

" 
1 

u 

[ 

m ` r + " t e r 

d O t G 
° 

lned edl¡ydyn 

er 
d 
t 

, t 

W 

D 
e . 

t 
á 

a 

A 

e 

a 

b . 

t e . e tl 

ni c l 

i s 
a on 

e É , r a w n u 
t t 

ro 

t 

p 
a á 

f 
' ¿ j ! 

l 

t 

ñ 

c 

t 
t 

n 

t 
h ̀  

O , 
u eVy u _ t 

h 

t b 
i e b t 

e 

ln c e 
° 

a 
dU - l u y rt á 

h a 

° 
µ 

n 
t 

a. 

[ s 

< 

e 

e 

ro 

h e t e " 
R l é 

P u 

u 

s e h 

e 

v 

d d 

h / p e 

n 

M 

Y 

t o 

l 

4sp t 

! ad tet' 

h, 
1 9enS4 y 

[ 
f , 

to 
l -a 

Super -Sort 
Super -Sort 
Super -Sort 

I T.M. 

I I 

T.M. 

IIIT.M. 

t[ s rew er 

2-3 

Software /Manual 

$250/25 
$200/25 
$150/25 

For more information and the name of your nearest dealer, contact MicroPro International Corporation. 
Dealer/Distributor/O.E.M. Inquires Invited 
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MICROPRO INTERNATIONAL CORPORATION 
1299 4th Street, San Rafael, California 94901 
Telephone (415) 457 -8990 Telex 340388 
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Programming Strategies in the 
Game of Reversi 

Figure 1: Typical position in the game of Reversi. The game is played with 
counters having two different colors, one on each side. A player's turn con- 
sists of placing a counter (with the player's color face up) on the board so 

that it traps one or more enemy pieces between it and another friendly piece 
in a straight line. The trapped enemy pieces are then reversed in color. Thus, a 

play by Black to square (6,5), with the horizontal coordinate given first, 
would allow Black to turn over White's pieces at (6,4), (5,4) and (5,5). A play 
by Black to square (7,4) would allow Black to turn over White's pieces at 
(6,4) and (5,4). Play ends when neither player can make a legal move. The 
player with the greater number of counters showing wins the game. 

Peter B Maggs 
2011 Silver Ct E 

Urbana IL 61801 

Board games such as checkers or chess 

can be fun and challenging to play, and pro- 
grams that play these games can be fun and 
challenging to write. This article covers 
some of the decisions I made and methods I 

used in the programming of a board game 
called Reversi. It examines in turn the choice 
of a game, the programming language, the 
data structure and the details of the program 
structure. 
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Choosing a Game 

There are both legal and practical con- 
siderations in choosing a game to program. 
Since I earn a living teaching law, and pro- 
gram as a hobby, I will start with the legal 

aspects. Many games present no legal prob- 
lems. For instance, chess and checkers are 

in the public domain and anyone is free to 
write programs for them, but copyrighted 
games could pose serious legal problems. 
While writing a program to play a copy- 
righted game solely for your own amuse- 
ment at home would probably fall within 
the fair use exception to the copyright 
law, any attempt to distribute, publish 
or sell the program could be made only with 
the permission or tolerance of the copyright 
and trademark owner. There is a third 
category of game wherein the game itself 
is in the public domain, but playing equip- 
ment is sold under a trademark. Thus, while 
no one has any rights to three -dimensional 
tic -tac -toe, the manufacturer who sells sets 

for playing three -dimensional tic -tac -toe 
under a trademark has the right to prevent 
you from distributing a computer game with 
the same name. So, you are free to program 
and even sell three -dimensional tic -tac -toe, 
but you will have to make up your own 
name for it. 

There are also practical problems in 



choosing a game. The gane you select 
should not only be free of serious legal 
complications, it should also be complex 
enough to be challenging, yet simple enough 
to be implemented with the hrdwre and 
software at your disposal (taking account of 
your own. programming ability and free 
tine). If you re clever enough, you can 
choose an extremely complex game like 
chess or Go. If you re a novice programmer 
with only a small programmable calculator, 
you might want to begin with something 
simple like tic.tac.toe. 

Since my own equipment (A SOL -20 
computer with 16 K of programmable 
.,emery, video monitor, Teletype, two 
cassette drives, BASIC and assembler lan- 
guages) and my own programming ability 
both fall somewhere between the two 
extremes, I sought a moderately difficult 
game to program. 

The game I selected is called "Recessi." 
According to the Oxford English Diaiorory, 
Reversi was first mentioned in print in the 
1880s and its rules were first published in 

the 1890s; thus the gane has long been in 
the public domain. It is now enpying a 

revival because of the marketing of a bord 
and set of playing pieces for the game by 
Gabriel Industries under that firm's trade- 
mark, 'Othello," and the Publication of 
a well written book on the gane. (See 

"Othello, a New Ancient Game," Octo- 
ber 1977 BYTE, Page 60, and the bibli. 
ography at the end of this article.) 

Ten rules of the game re simple, but 
play can be quite complicated. The game is 

played on an 8 by 8 square bord like a 

standard chess or checkerboard. Tit players 
start with a supply of 64 Playing Pieces, 
each shaped like a checker piece, but black 
on one side and white or red on the other. 
Players take alternate turns. If a Player has 
no legal play, he a she loses his turn. When 
neither player has a legal play, the game 
ends. 

A play consists of placing a piece on an 

unoccupied square on the bord with the 
player's color up. Each of the fest two 
plays by each player must be made to one 
of the four center squres. Thereafter, each 
player may place a piece on any unoccupied 
square that will result in the formation of 
an unbroken line (horizontal, vertical, or 
diagonal) of pieces, with one of his own 
pieces on each end and one or more of 
his opponent's pieces in the middle. The 
opponent's pieces in the middle re then 
turned over (see figure 1). At the end of the 
gane, the player with the most pieces show- 
ing his color wins. 

Strategy for the game can be complex - 
only the most basic ideas are covered in the 

200 page book by Hasegawa mentioned in 
the bibliography. However, the various 
writers on the game do agree on some basic 
points: Corner squres re very valuable be- 
cause they can never be taken; squres next 
to corners are dangerous because they can 
make it possible for one's opponent to 
take corners. Edge squres re usually 
valuable because they can be used to force 
turnovers of large numbers of opponent's 
pieces in middle squres. Control of strategic 
squares in the middle of the game is more 
important than having a substantial mate. 
rial advantage at that time. 

Programming Language 

After I chose the game, the next step was 

to choose a programming language for the 
game. I really had only two choices because 
of the limitations of my own softwre 
library - BASIC or assembler. I chose 
BASIC because I can program much more 
easily in BASIC and because BASIC pro. 
grans are more generally transferable to 
other computers than re assembler language 
programs, which will work with only one 
type of processor. With transferability in 
mind I made considerable efforts to avoid 
the use of the fancy special features available 
in the BASIC interpreters I have, since their 
use would make transfer a nightmre. Now 
that I have finished the programming, I am 
still happy with my choice, though I an now 
tempted to convert a few of the critical 
subroutines (which I will discuss later) 
into assembler language. This conversion 
would make the program run faster or to 
allow it to make a deeper analysis of its 
plays while running at the same speed. 

Oata Structure 

Before starling programming I had to 
choose a suitable data structure. Following 
methods used in one of the leading com- 
puter chess programs (see the article by 
Gillogly in the bibliography), I decided 
to represent the standrd 8 by 8 chess. 
bord as being surrounded by a border of 
out-ofbounds squres, thus making a 

10 by 10 bord. Fa computer purposes, 
this augmented board cosdd most naturally 
be represented as a 10 by 10 array dime., 
sioned by to BASIC statement DIM 
8(10,10). However, because many BASIC 
interpreters for microcomputers allow only 
one-dimensional arrays, and because use of 
a one-dimensional nay simplified my 
program in various ways, I decided instead 
to represent the board by a single nay of 
100 elements: DIM 8(100). (See figures 2 
and 3.) Another array, DIM E(100), was 

Tear continued on page se 
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One of the best values 
compu 's 

8080A CPU has more software 
written for it than any other CPU 

7 plug -in board positions for flexi- 
bility in configuring your system 

Up to 65K memory capacity 

Front panel keyboard for direct ac- 
cess to registers and memory 

$289 kit purchased separately. Was 
$379. You save $90. 
$349.00 assembled 

Instant access to programs and data 

102K bytes storage area 

250 mS typical random access time 
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includes H8 Computer with 16K memory, 
four -port serial I/O and operating software, plus H17 Floppy 
Disk System (shown here with optional second drive) and 
H19 CRT Terminal - all in kit form. 

Includes interface controller board 

$495.00 kit purchased separately 
$550.00 assembled 

Z80 microprocessor -controlled 

25 x 80, upper and lower case 

Direct cursor addressing 

8 user -programmable keys 

$675.00 kit purchased separately 
$995 assembled 

Special 5% discount applies to all 

boards when purchased with the H8 
system. 

Seven plug -in board positions on the 
H8 let you configure any combina- 
tion of memory and I /O's that suits 
you. Heathkit memory boards come 
in 16K, 8K and 4K increments. Inter- 
face boards are available for parallel, 
serial and cassette I /O's. 

Software for the H8 Computer in- 
cludes operating systems software, 
MICROSOFTTm BASIC, FORTRAN, 
wordprocessing, plus innovative ap- 
plications software for business and 
pleasure. 

An extensive library of programs is 

software, memory and interface available to owners of Heathkit Com- 
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I Heathkit H19 

puters through the Heath User's 
Group (HUG). The experience of this 
computerite group can help you get 
the most from your computer. 

You get the most thorough documen- 
tation ever written when you buy 
your Heathkit Computer. So it's easy 
to get your system assembled and 
operating quickly. 
And you get one of the most reliable 
service organizations after you buy. 
More than 55 service locations 
throughout the U.S., plus a factory 
service phone give you fast access to 
experts when you need them. 

Computers, peripherals, software and 
accessories - in kit or assembled 
form - you'll find them all at your 
Heathkit Electronic Center. You'll 
even find educational support like 

the special self- instruction programs 
that teach you BASIC and Assembly 
languages programming. 

Circle 163 on inquiry card. 

Write for a FREE Heathkit Catalog 
containing the complete line of Heath- 
kit Computers, pius nearly 400 other 
electronic kits for your home, work or 
pleasure. 

Heath Company, Dept. 334 -580, 
Benton Harbor, Mich. 49022 

Alexandria, VA 
Anaheim, CA 
Atlanta, GA 
Baltimore, MD 
Boston, MA 
Buffalo, NY 
Chicago, IL 
Cincinnati, OH 
Cleveland, OH 
Columbus, OH 
Dallas, TX 
Denver, CO 
Detroit, MI 
El Cerrito, CA 
Fair Lawn, NJ 
Frazer, PA 
Hartford, CT 
Houston, TX 
Indianapolis, IN 
Jericho, NY 
Kansas City, KS 

Los Angeles, CA 
Louisville, KY 
Miami, FL 

Milwaukee, WI 
Minneapolis, MN 

New Orleans, LA 
Norfolk, VA 
Ocean, NJ 
Oklahoma City, OK 
Omaha, NB 
Philadelphia, PA 
Phoenix, AZ 
Pittsburgh, PA 
Pomona, CA 
Providence, RI 

Redwood, CA 
Rochester, NY 
Rockville, MD 
Sacramento, CA 
Salt Lake City, UT 
San Antonio, TX 
San Diego, CA 
San Jose, CA 
Seattle, WA 
St. Louis, MO 
St. Paul, MN 
Tampa, FL 

Toledo, OH 
White Plains, NY 
Woodland Hills, CA 

'Units of Schlumberger Products Corporation. Prices stated here 
are mail order and may be slightly higher at retail'locations. CP -169 
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Figure 3: Initial board 
position. These values are 
stored in the one- dimen- 
sional 100 element matrix 
B (see listing 1). They 
enable the program to 
tell where the four center 
squares and out -of- bounds 
squares are located. (The 
first four moves of the 
game must be made to the 
four center squares.) 

Figure 2: Integer numbers used to identify Reversi squares, These numbers 
correspond to the elements of one -dimensional 100 element BASIC arrays 
used by the author in his program to store a given Reversi board pattern. 

3 3 3 3 3 3 3 3 3 3 

3 0 0 0 0 0 0 0 0 3 

3 0 0 0 0 0 0 0 0 3 

3 0 0 0 0 0 0 0 0 3 

3 0 0 0 2 2 0 0 0 3 

3 0 0 0 2 2 0 0 0 3 

3 0 0 0 0 0 0 0 0 3 

3 0 0 0 0 0 0 0 0 3 

3 0 0 0 0 0 0 0 0 3 

3 3 3 3 3 3 3 3 3 3 

Figure 4: Initial strategic values of the board squares stored in the E matrix 
(see listing 1), used by the program to evaluate it using a minimax strategy. 
The higher the value, the more desirable the square, 

Text continued: 
declared for storage of the strategic value of 
each square (see figure 4). Two more 100 
element arrays were declared for use in 

saving different versions of the board while 
the computer was considering possible plays. 

This rather lavish use of storage was made 
possible by the fact that I was using a 5 K 

BASIC package in a 16 K memory. If mem- 
ory were at a premium, it would have been 

necessary to use a much more complex 
board representation which could pack each 

square into a few bits (see the article by 
Yost in the bibliography) and perhaps 
necessary to develop a method for storing 
changes in board positions without storing 
whole boards. However, if you have the 
storage you might as well use it. 

Several simple techniques could be used 

to adapt my program for users with less 

memory space. If a BASIC with strings is 

available, board squares can be stored in 
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91 92 93 94 95 96 97 98 99 100 

81 82 83 84 85 86 87 88 89 90 

71 72 73 74 75 76 77 78 79 80 

61 62 63 64 65 66 67 68 69 70 

51 52 53 54 55 56 57 58 59 60 

41 42 43 44 45 46 47 48 49 50 

31 32 33 34 35 36 37 38 39 40 

21 22 23 24 25 26 27 28 29 30 

I I 12 13 14 15 16 17 IB 19 20 

1 2 3 4 5 6 7 8 9 10 

0 0 0 0 0 0 0 0 0 0 

0 64 -30 10 5 5 10 -30 64 0 

0 -30 -40 2 2 2 2 -40 64 0 

0 10 2 5 I I 5 2 -30 0 

0 5 2 I I I I 2 5 0 

0 5 2 I I I I 2 5 0 

0 10 2 5 I I 5 2 10 0 

0 -30 -40 2 2 2 2 -40 -30 0 

0 64 -30 10 5 5 10 -30 64 0 

o o o o o o o o o o 

1 byte string variables rather than in multi - 
byte numerical variables. Alternatively, 
several board squares could be stored in 
one numerical variable, using the 1's position 
for the first square, the 10's position for the 
second square, etc. If the BASIC package 
has POKE and PEEK instructions, still 
another possibility is to store each square as 

1 byte in memory with a POKE instruction 
and retrieve each square as needed with an 

appropriate PEEK instruction. 

Program Structure 

Having chosen the data structure, I next 
had to choose a program structure. Just as 

I chose a simple data structure so that it 
would be easily adaptable to many types of 
games, I selected what I hoped would be a 

very adaptable program structure. In de- 
signing the program structure, I drew upon 



riCHECK THESE FEATURES... 

80 or 120 columns (software 
selectable) 
Double width ; ;ng 
Non -thermal paper, pin feed 
125 CPS, 70 lines per minute 
9 x 7 dot matrix 
Vertical format unit 
96- character ASCII (upper and 
lower case) 
Adjustable forms width 
Parallel, serial (RS -232), and 
IEEE -488 interfaces available 

We've researched the under -$1,000 80- 
column dot matrix printers currently 
available, and have made some key 
comparisons in the chart to the right. 
Check it out. 
All the printers support the full 96- 
character ASCII set, print on pin feed 
non -thermal multi -copy paper, accept 
forms in various widths up to 9.5 ", and 
easily interface to all popular small 
computers. 
If you want to print graphics or feed single 
sheets of paper through your printer, we 
can't help you. But if you want as much 
data buffer storage as you can get, a 9 x 7 
dot matrix for better looking characters, a 

condensed character set that's great for 
printing multiple columns of numbers, a 

readily available low cost ribbon, and 
documentation that includes complete 
schematics and troubleshooting 
procedures, then we can help you a lot. 
And we can offer you something else 
that's new to the low -cost printer market. 
Our 30 day BUY BACK guarantee. If 
you buy a MICROTEK printer and are 
unhappy with it, for any reason, you can 
return it within 30 days for a full refund. 
It's that simple. 

Does MICROTEK really outperform 
them all? You be the judge. 

Circle 209 on inquiry card. 

C] CHECK THIS CHART... 

Features 
MICROTEK 

MT -80P 
Anadex 
DP -8000 

Centronics 
730 -1 

(Radio Shack 
26 -1154) 

Super Brain 
LP -80 

MPI 
88T 

Integral 
Data 
440 

9 x 7 Dot Matrix Yes Yes No No No No 

Sustained thruput 
for full lines 

70 LPM 84 LPM 21 LPM 63 LPM 42 LPM 60 LPM 

Selectable condensed 
character set 

Yes No No No Yes Yes 

Full function VFU Yes Yes No No Yes No 

Built -in self test Yes No No No Yes No 

Graphics option No No No No Yes No 

Accepts single sheets 
of paper 

No No Yes No No Yes 

Ribbon costs $2.00 $3.00 $4.50 $4.00 $12.00 $9.95 

Cost of 2k /4k buffer $42/$80 $45 /NA NA /NA NA /NA $199" /NA $50 /NA 

Unit price $750 $995 $970 -$995 $890 $995 $749 

Memory buffer alone not available, 
includes graphics option 

r 
NOW CHECK THIS COUPON... 

Comparison data from manufacturer's 
current (September '79) literature. 

E Send me more information 
MICROTEK, Inc.,7844 Convoy Court, San Diego, CA 92111 

(714) 278 -0633 

Name 

Address 

City State Zip 

Phone 
L 

Dealer inquiries invited. 

l 
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the rich body of published descriptions of 
chess playing programs on the theory that 
a program structure capable of supporting 
a chess game should be adequate for most 
simpler board games. (See the computer 
chess material listed in the bibliography.) 

The program structure consists of he 
following parts which will be analyzed in 

turn: the main game control routine and 
subroutines for initialization; board display; 
move input; legal move checking; legal 
move generating; computer move selection; 
and board evaluation. The following discus- 
sion will consider cad, of these, since each 
typifies a routine needed for almost any 
board program. 

First l'lt discuss the main game control 
procedure. This procedure must fist call 
the subroutine that gives initial values to 
the board squares and to the board evalu 
ation array. Then it must display the board 
on the video screen or pint it on the Tek- 
type and ask Black to make the first move. 
It must call the appropriate subroutine to 
check each move made for legality, and 
must terminate the game and declare the 
score if there are no legal moves. If the 
user wares the computer to make a play, 
it must call the subroutine that selects a 

move for the computer. 
The board initialization routine is the 

simplest: Since the board is empty at the 
start of the game, it is filled with zeroes, ex. 

apt for the four center squares that must be 
covered in the first four moves. The out-of- 
bounds squares are filled with threes (see 
figure 3). If this were a game such as 

checkers, which starts with pieces at the 
board, they would have to be indicated by 
assigning appropriate initial values for the 
occupied squares The strategic value of 
each square (high for corner squares, low 
for center squares, negative for next to 
corner squares, etc) is also entered by the 
initialization subroutine into the evaluation 
array (see figure 4). 

Next comes the bord display routine. 
Here a simple Teletype oriented printout of 
the 8 by B bord was chosen It would 
have been more elegant and little more 
trouble to use POKE commands to directly 
alter squares on a board displayed on the 
video monitor, and to represent the pieces 
with good-looking symbols from my char- 
acter generator, but I decided to forego 
these luxury features in the interests of 
program portability. I also made an effort 
to limit each display frame to 15 lines so 

it would not disappear off the top of a 

16 line video display monitor. 
Before a player is asked to move, the 

computer must see if that player has any 
legal moves This is done by a subroutine 
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that checks for the existence of a legal 
move. It first searches for an misty square; 
if it finds one, it checks to an 4 there is 

an adjacent square occupied by an oppo 
nent. The flattening of the two -dimensional 
board into one dimension causes adjacent 
squares to be in positions that are 01, x11, 
810, 09, -1, -11, -10, or -9 squares 

away from the square in question (see 

figure 2). These adjacent squares are checked 
in turn. If a square is found that is occupied 
by an opponent, the search continues in 

the same direction as long as more oppo- 
nent's pieces are found. When the first 
square that does not have an opponent's 
piece is found, it is examined. If it con- 
tains one of the playa's pieces, the move 
is legal; if it b empty or outofbounds, the 
move is illegal. This search process is con- 
timed until a legal move is found, or it is 

established that there is no legal move. 
Modifications of this search routine will 
work for games anywhere in the range 

between tiólactoe and chess, inclusively. 
The next routine used is the input roe. 

tune. I decided to ask the user to input two 
numbers, giving the x and y coordinates of 
the square to which the player wishes to 
move. I avoided alphabetic input since I 

wanted the program to work for BASIC 
without string variables I also provided 
that the input of the coordinates (0,0) 
woad be a signal that the user wants the 
computer to make the next move. Both 
approaches can be used for almost any 
board game. 

Once a play is entered, the next step is 

to see if it is legal. If so, the computer 
must make the play and change the color 
of any pieces turned over by the play. 
If it is not legal, the computer must ask 

the player to try another play. The routine 
used to check and execute the move is very 
similar to that mentioned earlier for check- 
ing the legality of moves. However, unlike 
the legal move routine, the routine cannot 
stop after finding that a play allows turn- 
overs in one direction, but must continue 
to make all turnovers in all directions the 
player is entitled ta 

Some moves may affect the strategic 
value of board squares For instance if a 

piece 4 placed it a corner, the squares next 
to that corner no longer are dangerous, so 
their values in the evaluation array must 
be changed from highly negative values to 
slightly positive. This i the only change in 

evaluation values made during the running 
of the present program. Undoubtedly it 
could be improved by introducing a number 
of other changes reflecting particular board 
configurations and the possibility that a 

square might have different values for 
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32K or 16K RAM 
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This 
One 

Works!! 

Designed for CPM ®. On Board Boot. 
2MHz -4MHz Operation. Switch Selectable 

Write Precomp. "Personality Boaro" to 
drive configurations (no jumper wires). 2 Data 

separators; one digital, one analog. Drive 
Diagnostic Software included. Complete 
documentation. Runs without occu- 
pying any system RAM. Transpar- 

ent Density Select. $385.00. 

16K or 32K Static Memory. S -100 Bus Con- 
nector. 9 Regulators provide excellent heat distri- 

bution. Extended addressing (bank switching). 
Low power requirement. Phantom line. 
20 -Page operating manual. Full 1 -year 

warranty. 32K version assembled and 
tested $485.00. 16K version 

available assembled and tested, 
$290.00. 

DP S-100 
Mainframe 
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YOU 
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Dish Drlue 

Storage 

SOLUTIOMS 

SOLUTIOIIS 
OP z -80 CPU 

2MHz or 4MHz operation (jumper selectable). 
Power on jump to On Board Eprom (2708 or 2716). 
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with 450ns memory. 3 Parallel I/O ports. 
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rates: 50 to 19.2K. $260.00. 
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12 slot S -100 Motherboard with power 
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Drive box less drives with ample power 
supply. Kit $295.00 

Ultimate TRS -80 Expansion 
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Cost effective Z -80 15 slot dual drive 
S -44 5" computer. Mates with TRS -80 
or with terminal. 
Excellent expandable starter system 
for small business. 
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ted word processor applications or in- 
dustrial scientific use (80 x 24 video). 
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1254 South Cedar Road 
New Lenox, Illinois 60451 
Tel: (815) 485 -9072 
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Black and White in some circumstances. 
Chess playing programs often have entirely 
separate evaluation routines for beginning, 
middle and end game positions. 

Finally come the most complicated and 
interesting subroutines, those for choosing 
a move for the computer. These use an 
approach suggested by Shannon in his classic 
article, an approach later refined by numer- 
ous other researchers (see the bibliography). 
This is the minimax algorithm. Assume that 
the computer is to make a play for White. It 
generates all legal moves for White (using 
the legal move checking procedure dis- 
cussed above). As each legal move is gen- 
erated, the computer considers all possible 
replies by Black. An evaluation routine is 

called to calculate the strategic value to 
Black of the board position after Black 
has played. The minimax strategy calls 
for the computer to select that legal play 
for White that minimizes the maximum 
value of the response Black can make. 

For instance, suppose White has two 
legal plays, and that for the first play Black 
may make reply A with value to Black of 80, 
or reply B with value 90. For White's other 
possible move, Black may make reply C 

with value to Black of 100, or reply D 
with value 50 (see figure 5). Using the 
minimax strategy, White will choose the 
first move. This ensures that even if Black 
makes his best reply, he cannot achieve 
a board position worth more than 90 eval- 
uation points. 

This procedure can be extended to any 
depth. However, the number of moves to 
be evaluated, and consequently the com- 
puter time needed, rises at an astronomical 
rate. In the middle game in chess, each 

side may have 50 legal moves. This means 
that the complexity of search is of the 
order of 50n, where n represents the depth 
of the search. This is a very large number 
even for a relatively shallow search, which 
may explain why world championship 
computer chess matches are usually won 
by very large and fast computers. In Reversi 
there is an average of approximately 8 pos- 
sible legal plays per turn. This means that 

Figure 5: Minimax strategy tree, showing alpha -beta pruning. Minimax is a 

game theory strategy in which the object is to minimize the value of the 
opponent's maximum response. In this illustration, White has two moves to 
choose from: move one enables Black to counter with moves having strategic 
values of 80 or 90 (the higher the number, the better). Move two, on the 
other hand, enables Black to respond with moves having values of 50 or 100. 
Move one is the preferable move for White, since it minimizes Black's maxi- 
mum response to 90, rather than 100. It is not necessary for the computer, 
playing the role of White, to analyze the move two branch any further, since 
it has already been eliminated by the minimax strategy. That branch can 
therefore be pruned to save computing time. 
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for a search of depth 2 (ie: to consider 
all possible moves by White and all possible 
replies by Black) 64 final board positions 
would have to be evaluated. A search of 
depth 4 would require 2796 evaluations. 

Computer chess programmers have 

adopted a number of tricks to speed up the 
search process. Many of these tricks are 
adaptable to other types of board games; 
one of them is used here. This is what arti- 
ficial intelligence specialists call alpha -beta 
pruning. A simple example may be given. 
Consider again the situation mentioned 
above, in which White has two legal plays. 
For play one, Black may make play A 
with value 90 or play B with value 80. 
For play two, Black may make play C with 
value 100 or play D with value 50 (see 

figure 5). Suppose the computer evaluates 
play one first. It discovers that the best 
that Black can do if White makes play one 
is to achieve a 90 point position. Now the 
computer starts to evaluate White's play 
two. It finds that Black has reply C which 
gives it a 100 point position. It need con- 
sider no further replies to play two, since it 
already knows enough to realize that play 
two is inferior to play one under the mini - 
max approach, ie: Black has at least one 
reply to play two which is better for Black 
and hence worse for White than any of 
Black's replies to play one. 

Another important method used for 
speeding the operation of chess programs, 
but not yet incorporated in my Reversi 
program, is that of saving particularly 
good moves (or particularly harmful replies 
by an opponent) and trying them in other 
situations. Thus Black may have a reply 
that is extremely damaging for almost any 
move White makes, plus a number of weaker 
replies. It pays to check Black's most power- 
ful replies to previously checked White 
moves first, since a good reply to one move 
is often a good reply to other moves. 

A sure way to speed up evaluations sub- 
stantially and allow a deeper search is to use 

a compiled rather than interpreted language 
or to rewrite the program (or at least the 
move selection strategy) in assembler lan- 
guage. Again it is instructive to note that 
most championship chess programs are 

written in assembler language to obtain 
an extra edge in the depth of search possible 
under the time limits enforced in chess 

tournaments. 
Once a game program is up and working, 

the most interesting point for further 
effort is to try to improve the program's 
strategy. It certainly helps to be a good 
player of the game, or at least to have read 
some background material on the theory 
of play. One ingenious method sometimes 
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Listing 1: 8.45 IC pauvgrovrr for Paying the game of Reversi. 395 REM COMPUTER PLAYS 
400 REM FIRST PLAYS 

1 REM REVERSI 402 LET M46 
2 REM ALL REMARKS MAY BE OMITTED TO SAVE MEMORY 

403 IFBIMI.2 THEN 6t0 
60 REM VARIABLES 400 LETO403 

66 REM A11001- FOR SAVING BOARD 
406 GOSUB 33 

60 REM 81100) -BOARD 
450 

CHECK PLAY 
62 REM C1100) -FOR SAVING BOA RO 

450 TURN800 

63 REM 063) - DISTANCE TO NEXT SQUARE IN 8 DIRECTIONS 
510 IF M> 1 

100 THEN 
64 REM E11001- VALUE OF BOARD SOUA RES 

510 IF M> 
THEN 

65 REM F - VALUE OF OPPONENT'S BEST REPLY TO 
520 IF o>4 T>2 

66 REM COMPUTER'S BEST PLAY 630 BIM) <>2 THEN 100 

67 REM G - VALUE OF OPPONENT'S BEST REPLY TO 
540 LET0830P 

68 REM COMPUTER'S CURRENT PLAY 
560 GOSUB 10 

69 REM N - VALUE OF OPPONENTS CURRENT REPLY 
600 SU> 

70 REMI - NOT USED 
640 IF T<>0 THEN 960 

O REM J. K. L - COUNTERS 
800 -ILLEGAL PLAY 

74 REM M - PLAY 
820 GOT 0200 
830 LET 00v1 

75 REM N - COUNTER 960 LET P -P 
76 REM O - NOT USED 
77 REM P - PLAYER. BLACK.-1. WHITE., Haine J comma./ on yngr 78 
78 REMO -TOTAL MOVES 
79 REMR.S - NOT USED 
80 REMT - LOGICAL VALUE. TRUE,, FALSE.° 
81 REMU - COUNTER 
82 REM V.W - TO SAVE PLAY used in Order to find better parameters 
84 REM Z - COUNTER fa evaluation routines is to select a variety 
106 OIM A11001 
110 DIM 811001 of values fa use is these routines and 10 
112 DIM CI100) have the ',rowan run a tournament against 

113 DIM 0181 itself using he different values. The winning 114 DIM E11001 6 

116 REM RA NOOMIZE values are then incorporated in the revised 
118 REM IF YOUR COMPUTER NASA RANDOMIZE COMMAND. SUBSTITUTE and improved program. 
119 REMIT FOR LINE 116 AND OMIT LINES 118 THROUGH 160 

I hope h Is description and the lIstIn of 123 PRINT "TYPE A NUMBER BE TWEEN 100 ANO 1000 I g 
126 INPUT N the Reversi program w41 inspire readers IO 
130 IF N<100 THEN 123 make their own game playing programs. 

136 IF N>1000 THEN 123 
137 PRINT "RANDOMIZING" The books about board games mentioned in 
140 FOR 1.1 TON the bibliography fist Ova. 700 games, to 
145 LET ZRN0101 

There as plenty of games wailing to be 160 NEXT J 
171 LET 011).1 programmed. 
172 LET 0121.11 
173 LET 0131.10 
174 LET 0141.9 131BLIOGRAPNY 
175 LET 0151 -1 
176 LET 016).-1 1 

1. Bell. R C. Both end Table Grins From Mere 
177 LET 0171 -10 COlOnrlo,s. volume 1 and 2. Oa1OId Uni. 
178 LET 0181. -9 vees4u Press. London. 1960 and 1969. 
I82 REM INITIALIZE 
186 GOSUB 9000 2 Gatmr. Man, Mrdn Gerdmri N. Noe . 

190 REM DISPLAY BOARD mike Olerrslom Ilour SNMlrle Imrkr,, 
200 8000 Slmon and Schwa.. Ne. York, 1966..0a 
206 IF 005 THEN 295 7516,. 81. 210 REM CHECK FOR LEGAL PLAY 
216 GOSUB 1300 
220 IF T1 THEN 296 3 0r1I0910. J J. "The Technologe Chess 
225 LET T3T3t1 Irlo ente N9emt, volume 3. 1972. Dale 
226 IF 1302 THEN 264 145 alto 183. 
228 PRINT "THE GAME IS OVER" 
229 LET 111.0 4. Ha090... Go,o. *1h Brade. Wane. Now so 
230 LET 1.0 Win r &Milo, Jove Publications. New York. 
231 FOR 2.12 TO 89 
232 IF 8121-1 THEN 239 1977. 

234 IF BIZ) <> I THEN 244 
235 LET 101 6. Levu. Osvid. awn end Cd . Comour 
237 GOTO 244 Science Press. Woodland ails CA. 1978 

n 

239 LET NNt1 
244 NEXT 2 6. Mwesv. H 1 R. A JMseory or Barad Grins 
246 PRINT "BLACK HAS ":N:". WHITE HAS ":J; "PIECES" °env Thon Chose. 00054 Univrfi10 Puff. 
24e PRINT b0 YOU WANT TO PLAY AGAIN 10.810. ,YES) ": 

London. 1962 
250 INPUT T 
251 RESTORE 
252 IF TO T HEN 186 7 Newborn. Mono.. ComN , Col Academe 
263 GOTO 9998 Press. Ne. York. 1976. 
264 PRINT 
266 IF P1 THEN 260 8. PI C E. 'Pm0rammine Comtales to 
256 PRINT "BLACK HAS NO PLAY, LOSES TURN" Plav Oleo." Philosophy Noon . srie 7. 
258 GOT0960 volume 41. Mach 1960. FFa 268 Ihn, 276. 
260 PRINT 'WHITE HAS NO PLAY, LOSES TURN" 
270 GOT0960 

9 Yost. R R Jr. "Commie Mo4111 lot Bord 390 Mo 1100 of 
390 IF 0 1 

THEN 
Games." BYTE, January 1977. pages 78 Moo 

390 If Q>4 THEN 430 81 

76 lYll rau.nsn wet 
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TRS -80 Owners ACS makes it easy for you 
to add -on disk storage with mini -disk storage 

systems...1O2k bytes of additional on -line storage. 
COMPARE AND SAVE 

The FD- 200"drive from ACS lets you store 102.4k bytes of 
data on one side of the disk...compared to only 80k bytes 
on a TRS -80"mini -disk drive....and 102.4k bytes on the 
other side, as well. That's almost 205k bytes per mini -disk, 
something you can't do with a TRS- 80'drive. 
Completely compatable with your TRS -807 Can be used 

as No. 0, 1, 2 or 3- drive. 
4 -DRIVE CABLE $35.00 

AVAILABLE IMMEDIATELY 
Ready when you are...one -, two -, three -, and four -drive 
systems from ACS. 

NEW LOWER PRICE 
Good news from ACS...a single 
Good FD-20ecost 

from 
you only $375. 

Add $20.00 for DOS 3.0 disk 
after September 1, 1979. 

iimmo Orders received by 6:00 p.m. shipped 
within 3 days on Master Charge, Visa, 
Certified Check or Money Order. 

l 

Personal Checks require 14 days to 
clear. No C.O.D. Collect calls not 

accepted. All Hardware warrented for 90 days. 
Software guaranteed for replacement only. 
Prices subject to change withóut notice. 

A UTOMATED 
COMPUTER 

SOFTWARE SERVICE 
(615) 244 -2798 

Division of 

CampaIEr Wadi INC 

625 Main Street Nashville, TN 37206 I l I - 

ORDER NOW AND SAVE! 
Send Check or Money Order payable to - 
ACS 625 Main Street Nashville, TN 37206 

Cuan. Description Unit Price Total 

E 

HANDLING CHARGE $1.50 
TENN. RES. ADD 6% SALES TAX TOTAL 

Check 

Money Order 
MasterCharge 

Visa 
Card No 

Exp. Date 

Name 

Address 

City State Zip 
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Listing I, continued: 3860 
3865 

LET MM1 
IF M<90 THEN 3752 

966 IF Elm) <>64 THEN 200 3670 LET MW 
960 
970 

OOSUB 5000 
0070200 

3675 
3660 

PRINT 
RETURN 

1099 
1100 

REM GET A PLAY 
PRINT 

3699 
3900 

REM CHECK OPPONENT'S REPLIES 
LET H -99999 

1101 
1116 

PRINT 1F YOU WANT THE COMPUTER TOPLA V. ENTER 0.0" 
IF P.1 THEN 1140 

3920 
3925 

FOR 2.12 T0 89 
LET Al2)812) 

1121 
1130 

PRINT "BLACK "; 
ß0T01146 

3930 
3935 

NE xT 2 
LET P. -P 

1140 
1145 

PRINT WHITE ": 
PRINT -S TURN. ENTER 0V; 

3940 
3950 

LET V.M 
LET 51.12 

1160 
1160 

INPUT % Y 
LET Mx41410v 

3970 
3960 

GOSUB 1400 
IF ',OTHER 4080 

1170 
1299 

RETURN 
REM CHECK FOR LEGAL PLAY 

3990 
4000 

GOSUB4 130 
IF O<FTHEN4030 

1300 
1301 

LET 7.1 
PRINT 'CHECKING 

4014 
4016 

REM FORGET THIS PLAY 
LET HO 

1302 
1310 

LET M1 
IF U<4 THEN 1318 

4020 
4030 

GOTO 4100 
IF G< H THEN 4050 

1316 
1317 

LET U.0 
PRINT" 

4036 
4010 

REM FOUND MORE HARMFULREPLV 
LET HG 

1319 
1320 

LET UU41 
IF BIMI <>0 THEN 1390 

4050 
4060 

FOR 2.12 TO 89 
LET 812)Al2) 

1330 
1340 

LET WI 
LET JOIN) 

4070 
4080 

NE xT 2 
LET MM41 

1350 
1370 

IF 81514.1) <> -P THEN 1386 
LET KMXJXJ 

4090 
4100 

IF M<99 THEN 3970 
LET MV 

1380 
1381 

IF 81K).3 THEN 1386 
IF 811(10 THEN 1386 

4106 
4110 

LET P. -P 
RETURN 

1382 
1383 

IF BIKIP THEN 1394 
LETKK4J 

4129 
4130 

REM EVALUATE 
LET 0.0 

1384 
1386 

00T01380 
LET NN41 

4140 
4150 

LET 2.12 
IF 812).TTHEN4190 

1386 
1380 

IF N<9 THEN 1340 
LET WW1 

4160 
4170 

IF 812)0 THEN 4300 
LET 0.0 -E12) 

1391 
1382 

IF M<90 THEN 1310 
LET 7.0 

4180 
4190 

GOT04300 
LET 004E121 

1394 
1399 

RETURN 
REMMAKE A PLAY 

186 
4200 

REM FORGET THIS PLAY 
IF 00F THEN4500 

1400 
1410 

LET TO 
IF 81MI.O THEN 1430 

4300 
4400 

LET 2.241 
IF 2<99 THEN 4150 

1420 
1430 

RETURN 
LET N1 

4600 
4999 

RETURN 
REM ADJUST CORNER VALUES 

1440 
1444 

LET J.OINI 
IF 91433) < >-P THEN 1700 

5000 
6010 

IF M<>12 THEN 5100 
LET E113)5 

1470 
1460 

LET KMXJJ 
IF 81K13 THEN 1700 

5020 
5030 

LET E122)ß 
LET E123)4 

1490 
1500 

IF 81K).ß THEN 1700 
IF 81K)PTHEN 1630 

6100 
5110 

IF M<> 19 THEN 5200 
LET E118)4 

1510 
1515 

LET KKXJ 
GOTO1490 

5120 
5130 

LET E128)ß 
LET E129)6 

1530 
1531 

LET T1 
LET LM 

6200 
6210 

IF M<>82 THEN 5300 
LET E1721.6 

1632 
1633 

IF LK THEN 1700 
LET 81L)P 

6220 
5230 

LET E173)ß 
LET E183)ß 

1634 
1536 

LET LLJ 
LOTO 1532 

6300 
5310 

IF M<>89 THEN 5400 
LET E177)ó 

1700 
1706 

LET NN41 
IF N<9 THEN 1440 

6320 
5330 

LET E1781.5 
LET E18814 

1710 
2999 

RETURN 
REM CHECK COMPUTERS PLAYS 

5400 
7999 

RETURN 
REM DISPLAY THE BOARD 

3000 
3600 
3699 

PRINT THINKING"; 
LET F9999 
FOR 2.12 T099 

6000 
6200 
6300 

PRINT " 1 2 3 4 5 6 7 
FOR 5.8 TO 1 STEP -1 

PRINT v;^ ' 
3700 
3710 

LET C12)812) 
NExT 2 

6400 
6500 

FOR 5.1 TO8 
IF BIxIv1011 THEN8700 

3750 
3752 

LET 51.12 
IF U<4 THEN 3759 

6550 
6500 

IF BIxIv101 -1 THEN 8900 
PRINT " - 

3753 
3766 

LET U.0 
PRINT ".; 

6550 
6700 

LOTO 9990 
PRINT "W'; 

3759 
3770 

LET UU41 
GOSU81400 

6600 
6900 

COTO 8999 
NUM B : 

3780 
3790 

IF TO THEN 3860 
GOSU8 3900 

6990 
6995 

NE %T x 
PRINT v 

3600 
3502 

IF HUF THEN 3840 
IF H<F THEN 3810 

6995 
6997 

VERT v 
PRINT 1 2 3 4 5 6 7 

3503 
3504 

REM CHOOSE RANOOM OF EOUAL PLAYS 
LET 2.RND10) 

6996 
6999 

RETURN 
REM INITIALIZE 

3505 
3610 

IF 2,01 THEN 3840 
LET FH 

9000 
9050 

FOR N11 TO 90 
REAO >1N1 

3615 
3620 

REM FOUND BETTER MOVE 
LET WV 

9050 
9066 

NEXT N 
FOR N1 TO 100 

3840 
3650 

FOR 2.121O89 
LET 812)C12) 

9066 
9070 

LET BINIO 
NEXT N 

3865 NE %T2 9074 FOR N1 TO 10 
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9076 LET BIN) =3 
9078 LET B(90 +N) =3 
9080 LET B(10N -9) =3 
9082 LET B(10`N) =3 
9085 NEXT N 
9087 LET B(45) =2 
9088 LET B(46) =2 
9089 LET B(55) =2 
9090 LET B(56) =2 
9172 LET U =5 
9186 LET 0 =1 

9190 LET P = -1 
9191 RETURN 
9220 DATA 0, 64, -30, 10, 5, 5, 10, -30, 64, 0 
9222 DATA 0, -30, -40, 2, 2, 2, 2, -40, -30, 0 
9224 DATA 0, 10, 2, 5, 1, 1, 5, 2, 10, 0 
9226 DATA 0, 5, 2, 1, 1, 1, 1, 2, 5,0 
9228 DATA 0, 5, 2, 1, 1, 1, 1, 2, 5,0 
9230 DATA 0, 10, 2, 5, 1, 1, 5, 2, 10,0 
9234 DATA 0, -30, -40, 2, 2, 2, 2, -40, -30, 0 
9236 DATA 0, 64, -30, 10, 5, 5, 10, -30, 64, 0 
9998 STOP 
9999 END 

Listing 2: Sample output of the program in listing 1. 

IF YOU WANT THE COMPUTER TO PLAY, 
ENTER 0, 0 
BLACK'S TURN, ENTER X, Y 
?3,4 

1 2 3 4 5 6 7 8 

8 8 

7 7 

6 6 

5 - W B - 5 

4 - B B B - 4 

3 3 

2 2 

1 

1 2 3 4 5 6 7 8 

computer mort 
of new Jersey) 

Computer Mart of New Jersey 
501 Route 27 

Iselin, N.J. 08830 
(201) 283-0600 

HOURS. 
Open at 10 am. 

Tuesday through Saturday 

Circle 77 on inquiry card. 

the 
microcomputer 
people® 

THE VITAL 
INGREDIENT: 

EXPERTISE 

Before you buy your new 
microcomputer, chances ore 
you hove a lot of questions. 
Important questions that 
could mean the difference 
between a working system 
and a wasted system. The 
vital ingredient Is expertise. 
The microcomputer people at 
Computer Mort ore expert at 
answering your questions 
and helping you put together 
the best system for your 
application. Whether It's for 
business, the home, or the 
laboratory, come see the 
experts at Computer Mort 
of New Jersey. We hove the 
vital Ingredient. 

POSITIVE INDEXING 

ANTI -OVERWRAPPING 

BITS AVAILABLE 
FOR AWG 26, 28 & 30 

BATTERY OPERATED 

LIGHT WEIGHT 

WIRE WRAPPING TOOL 

MODEL BW-2630 

BATTERIES AND 
BIT NOT INCLUDED 

BW-2630 BATTERY -WRAP TOOL $19.85 
BT-30 BIT FOR AWG 30 $ 3.95 
BT-2628 BIT FOR AWG 26 & 28 $ 7.95 
RB-20 TWO NI -CAD BATTERIES $10.75 

'MINIMUM BILLING 525.001 ADD SHIPPING CHARGE $2.00/ NEW YORK CITY I STATE RESIDENTS ADD APPLICABLE FAX 

USA 
FOREIGN 

PATENTS 

PENDING 

OK MACHINE & TOOL CORPORATION 
3455 CONNER STREET, BRONX, N.Y. 10475, U.S.A. 

PHONE (212) 994 -6600 TELEX: 125091 
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° }in 
really makes 
personal 
computers 
easy to 
under- 

TM 

._- stand. ' 
Sumnt.o, . t t 

l 
®ke°0-0-121 4° á;. 

Written in non -technical language, 
onComputingTM contains articles on the 
capabilities of microcomputers, getting 
started, latest reviews of personal com- 
puters, where to purchase and how to use 
your computer. 
Anyone can learn the funda- 
mentals of using a computer. 
onComputing readers receive 
practical advice and helpful hints 
on how to get the most out of a 
personal computer, explanations 
of computer terminology, and, 
periodicallyr, an updated list of 
active computer clubs. 

onComputing, Inc. 
70 Maul St., Peterborough,NH 03458 

Start your subscription today. 

EVERY THREE MONTHS 
onComputing will bring 
the latest develop- 
ments in the field of 
personal computing: 
use, applications, books, 
selection -all in an 
easy -to -read style. 

onComputing, Inc. 1979 L 
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Benefit from the experience of 
other computer enthusiasts. 
Articles in onComputing are 
written by well known authors 
as well as competent amateurs. 
They share their ideas on how to 
use the computer as a tool for 
business, education, home enter- 
tainment, laboratory work and 
other applications. 

Computer experts edit onCom- 
puting for the new user, not the 
computer professional. The 
editors combine their esoteric 
knowledge of computer science 
and equipment to produce con- 
cise, non- technical material 
which can be readily understood 
by anyone interested in using a 
computer -for fun or profit. 

onComputing Subscription Dept. P.O. Box 307, Martinsville, NJ 08836 
REGULAR subscription rate: 

U.S. 1 yr. (4 issues) @ $8.50 Canada & Mexico, 1 yr. (4 issues) @ $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.@ $12.00 - surface delivery. 
Start my subscription with current issue. Start with Vol.1 No.1 
Bill Visa Bill Master Charge Bill me (North America only) 

CardNumber Expiration 

Signature Name (please print) 

Street /Apartment Number 

City State/Province /Country Code 
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BYTE News.... 
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HOME BUS STANDARD BEING DEVELOPED: Stanford Research Institute, Menlo Park California, 
and the Home Bus Standard Association, Washington DC, are conducting a feasibility study to 
develop a home bus standard. It will allow home electronic appliances to interact with one another 
over regular home wiring. 

TI MICROCOMPUTER PICTURE IN TRANSITION: Although Texas Instruments finally introduced its 
99/4 personal computer system in June, it is expected to be an interim product. TI failed to get FCC 
approval for the original version and also ran into processor production difficulties which forced the 
introduction of a high -priced personal computér system ($1150). TI is still pursuing a rule change 
request with the FCC and the development of its 9985 stripped down version of its 9940 16 -bit pro- 
cessor. TI hopes to then introduce a personal computer system for under $500 which connects to a 
standard color -television receiver. 

TI has also expanded its small business computer (99/7) marketing efforts. The 99/7, which starts 
at $5000, will be marketed by Moore Business Forms, through over 750 sales offices as well as 
through computer stores and TI's own retail outlets. 

AT &T TESTING HOME INFORMATION SYTSTEMS: American Telephone and Telegraph Co has 
undertaken customer acceptance tests of several home information systems similar to the Viewdata 
system. Among the systems AT &T will test are the Knight -Ridder system (reported in the August 
BYTE News), a system developed by McDonnell Douglas, and a Bell Labs developed system. 

The Knight -Ridder system test will take two years and involve 150 to 200 families in Miami, 
Florida. The system will transmit news, sports results, weather,and public information. The 
McDonnell Douglas system will be tested in Kansas City, Michigan, and New York. It will allow users 
to call a special number, key a special code on a push button phone, and receive the requested 
information in audible form. No details are as yet available on the Bell system. 

HEATH ACQUIRED BY ZENITH: Heath Co, a leader in the consumer electronic kit business, was 
sold by Schlumberger Ltd to Zenith Radio Corp for $64.5 million. In 1977 Heath introduced two per- 
sonal computer kit systems, the H -8 which is based on the 8080 processor, and the H -11 which is 
based on the Digital Equipment Corp (DEC) LSI -11. Heath entered into a three -year contract with 
DEC. Heath also entered the adult- education market. Heath sales for the last several years have 
declined at a 3 to 5% rate. 

Zenith, a manufacturer of radio and television receivers, has been diversifying. They have been 
making video monitors for terminals and cable -television converters. Immediately after the acquisi- 
tion was completed, Heath announced an aggressive marketing program to sell assembled computer 
systems through a network of distributors and original equipment manufacturers. 

8 -INCH WINCHESTER DISK MARKET STILL TRYING TO GET" OFF THE GROUND: Despite the 
publicity and advertising, only one manufacturer is presently shipping production quantities of 
8 -inch hard -disk drives. The company is International Memories Inc (IMI), which is currently ship- 
ping limited quantities of their 11 M byte drive at $1775. IMI will introduce a 20 M byte unit early 
next year, and expects to reduce the price on the 11 M byte unit 10 to 20% by midyear as produc- 
tion is increased. 

Micropolis expects to start shipping limited quantities of its 27 and 45 M byte drives soon. The 
introductory price for the 45 M byte drive is $2688 and should drop to under $2000 by midyear. 

Shugart has not yet revealed its marketing plans for its 8 -inch rigid drive. 

COMPUTERIZED PORTABLE HOME ENTERTAINMENT CENTER SHOWN: Sharp Electronics 
recently showed a portable unit, about the size of a typical portable stereo system, which included 
the following: a television receiver with a 4.5 inch screen, an AM /FM radio, a stereo cassette, a 
digital clock, a calculator, and a personal computer. The computer's 48 -key keyboard slides into the 
unit for storage, when it becomes necessary to transport the unit. The video screen is used for 
display, and the audio cassette recorder is for data and program storage. It uses BASIC, has 
graphics capabilities, and is expandable. No immediate marketing plans have as yet been announc- 
ed. 
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LOOK IT UP IN THE DATA DICTIONARY: Data base management (DBM) systems are growing in 
sophistication, and popularity. Users, therefore, need more advanced tools for defining and 

keeping track of their data resources. Data dictionaries have been developed to do this and to aug- 
ant existing data base management systems. The data dictionary is integrated into the data base 

management system's nucleus and utilities as well as managing the data resources. 
On large computer systems such as the large IBM mainframes, the problem of managing these 

systems is acute, and data dictionaries are popular here. However, data dictionaries are w being 
developed for computer systems as they increase in complexity. Someday you can expect to see 
them on microcomputer systems. 

IEEE-488 BUS INTERFACING SIMPLIFIED: Now you can interface your computer system to the 
IEEE -408 bus without a special bus interface. ICS Electronics Corp, San Jose, California, has come 
up with an easy way of doing it. They have developed a 4BB- to- RS -232C interface and controller. 
Just place this device in the line between your terminal and processor and plug your IEEE -4BB cable 
into the device. Now you can program your computer to process data coming from all those in 
struments with 4BB interfaces. 

SILICON VALLEY -II DEVELOPING: "Silicon Valley' is the nickname given to the area in California 
just south of San Francisco that has the highest concentration of integrated circuit manufacturers. A 
regional shift now appears underway as more and more integrated circuit manufacturers are opening 
facilities in Texas. Long the stronghold of Texas Instruments, the Dallas and Austin areas have seen 
the opening of plants by Mostek and Hitachi. Now, Motorola and Advanced Micro Devices are 
following suit. The desertion of California appears to be due to high operating costs. 

GTE TAKES ON VIEWDATA: General Telephone and Electronics Corp has been licensed to otter 
Viewdata information services in the USA and Canada. Viewdata was developed by the British Poet 
Office, and is a data base information system allowing users to access data on their television 
receivers via telephone lines. 

DUAL-SIDED FLOPPIES STILL IN SHORT SUPPLY: Shugart expects to finally get into quantity pro- 
duction on dual -sided floppy disks by the end of the first quarter of 1900. Presently they are ship- 
ping only limited quantities. Originally introduced in early 1977, Shugart did not start shipping until 
early 1979. Media wear problems caused these delays and has limited production to 100 drives per 
day at best. Shugart has designed a completely new double -sided head which they expect will cure 
these problems. However, Shugart has found it necessary to increase the price of the drives. The 
SABSO, an 8 -inch drive, in 500 -lot quantities will be priced from $485 to $500. 

FCC COMPLETES RADIO FREQUENCY RADIATION TESTS: The FCC has completed its test of six 
personal computer systems and will release its data soon. Reportedly, the FCC has found that all but 
one Geed the interference levels permitted for devices that connect to television receivers 
(eg, games). The test included the Atari, Apple, PET, Heath, Southwest Technical Products, and 
Radio Shack systems. Only the Atari system passed. The rest caused excessive radio frequency (RF) 
radiation interference on nearby television receivers. None of these systems are required to meet the 
existing regulations. In the meantime, the large numbers of personal computer systems in use are 
beginning to generate interference complaints. 

8080 STILL GOING STRONG: The BOB0 microprocessor, introduced by Intel in 1974 and the inte- 
grated circuit that started the microprocessor "revolution," is still going great. This is despite 
improved successors such as the ZBO and BOBS. An estimated 500,000 BOBOAs are being made each 
month, and many purchasers are finding them in short supply. The BOBOA is currently being made 
by five manufacturers. Prices for large quantities have gone back up to the $3 to 4 range, after they 
had dipped as low as $2.75 each in late 197B. Demand for the BOBOA is expected to continue strong 
through mid -1980, and it should continue in production for several more years. 

MAO, 1 rea,ve e leroe number of letters each month as a result of thy. column. If you .r,te 
to me and .,sh a response, please ,nclude a stamped sell addressed envelope 

by Sol Libas 
ACGNI 
1776 Raritan Rd 
Scotch Plains NI 07076 
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Not that the old one was so bad. As 
Ithaca Audio, we've made quite a name for 
ourselves. As the source for CPU, memory, 
video display and disk controller boards to 
upgrade other makers' mainframes and 
peripherals. The company that makes 
those neat little RAM expansion kits. And 
the folks behind the world's only Z -80 
Pascal compiler. 

But as much as we've enjoyed im- 
proving other people's equipment, we've 
been quietly moving towards larger en- 
deavors, with a lot of encouragement from 
our customers. Listening to people's prob- 
lems, as well as their needs. And, as a prime 
mover behind the IEEE S -100 Bus Standard, 
answering some really knotty questions. 

One of the results is our new identity. 
And our first new product: the Inter - 
systems DPS -1. An IEEE S -100 compatible 
mainframe with features that live up to its 

looks. Dependable operation to 4 MHz. 
Twenty -card capacity. A modular power 

supply. And something no one else has - 
built-in breakpoints to give you a faster, 
more powerful tool for testing software as 

well as hardware. Directlyaccessible from 
an easy -to -use front panel that's as reliable 
as it is functional. In short, an intelligently - 
designed computer for the intelligent user. 

There's a lot more to Intersystems. In 

hardware. And software. All available 
through the nationwide dealer network 
we're now assembling. 

You can watch this magazine for 
updates. Or contact us directly for straight, 
friendly answers and detailed information 
from key staff people. Just the way you 
always have. Because even though we're 
making a new name for ourselves, we'll 
never forget who made it possible. 

lüü kL1uB 
Ithaca Intersystems Inc. 

1650 Hanshaw Road /P. O. Box 91 

Ithaca, NY 14850/607 -257 -0190 

© 1979 Ithaca Intersystems Incorporated 



Alpha -Beta Pruning 

Get your shears out, and 
get ready to cut back your 
game trees, thereby saving 
both space and time 
BuuuummmuwBUwmuuuumuumuumuummm 

Sooner or later, almost everyone 
with a small system gets the idea of 
programming it to play chess, 
checkers, or some other two -person 
board game. Most of us give up 
before we start because we have no 
idea how to determine the best move 
in any given situation. The other 
aspects of playing a game are gen- 
erally no problem. 

We can see how to represent 64 
squares on a board by 64 bytes in 
memory, each of which contains a 
code number which might be 3 for 
Bishop, 6 for King, or 0 for a blank 
square, and so on. We can see how to 
write a program for each piece, deter- 
mining where it can move in a given 
situation depending upon the rules of 
the game. For example, a Bishop can 
move as far as possible in any of four 
directions, so we have to write a pro- 
gram to search in one direction until 
it finds a square that is not blank (ie 
the corresponding byte does not con- 
tain 0, the code for a blank square). If 
this square is n squares away from 
where the Bishop is currently posi- 
tioned, then there are n - 1 possible 
moves that the Bishop can make in 
that direction. This loop is then 
repeated, once for each of the four 
directions. 

Finally, we can see how to write a 
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George Washington University 
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Washington DC 20052 

program that would find all of the 
pieces on the board, would determine 
the type of each piece, and would find 
all possible moves for each piece, ac- 
cording to its type. In this way we 
could get a list of all of the moves that 
could be made by one player in any 
given situation. But to find the best of 
these defies the low -level intuition 
that most of us rely upon. 

In this article, I will describe a 
general procedure for programming 
board games, relying heavily on chess 
in my examples, but utilizing pro- 
cedures that can be applied in any 
board game where you have to "look 
ahead." The logic is roughly as 
follows: if I make move X, then my 

I. N-R6 dbl ch K-R 
2.0-N7 ch R z 0 
3. N- B7 mate 

Figure 1: Chessboard layout just prior to 
the conclusion of a famous dramatic 
ending to a chess game. 

opponent will make move Y; if I 

make move Z, then my opponent can 
make move U, which is better for him 
than move Y, so I shouldn't make 
move Z; but if I make move W...and 
so on. 

The first illustration will be from a 
famous dramatic finish to a chess 
game. This is illustrated in figure 1. 
White is already far ahead, having a 
Queen and a Knight, whereas Black 
has only a Rook and two pawns. To 
finish the game quickly, White lets 
Black capture his Queen, then gives 
checkmate with his Knight. For those 
who have forgotten their chess (and 
also to illustrate what the computer 
does when it sees this position), the 
entire finish of the game is illustrated 
in figure 2 (see page 88). 

It is clear that the computer has to 
perform a complete analysis of the 
given position in a game; much more 
complete than that given in either 
figure 1 or figure 2. For example, look 
at White's first move: N -R6 double 
check. In chess terminology, as soon 
as White makes this move, Black's 
next move is "forced." There is 
nothing that Black can do except 
move K -Rl. But what does this 
mean? Black actually has several 
moves, but all of the others are illegal 
because White would be able to cap- 
ture his King. Specifically: 

If Black plays R -B2 (interposing 
the Rook), then White plays NxK 
(capturing the King with his 
Knight). 
If Black plays PxN (capturing the 
Knight), then White plays QxK 

Te_ct continued on page 90 



6809 PROCESSING POWER! 
The Percom SBC /9 ". Only $199.95. 

Fully compatible w th the SS -50btt 
requiring no modificat on of th' mother 
board, memory or I ts ---- the 
SBC /9" is also a coufplete, single - 
board control co nier with its own 
ROM operatin lystefn-r - BAM, 
peripheral ports and a full -range baud 
clock generator. 

Make the SBC /9 "the heart of your computer and put to work 
the most outstanding microprocessor available, the 6809. 

the Mighty 6809 
Featuring more addressing modes 

than any other eight -bit processor, 
position- independent coding, special 
16 -bit instructions, efficient argu- 
ment- passing calls, autoincrement/ 
autodecrement and more, it's no won- 
der the 6809 has been called the "pro- 
grammers dream machine." 

Moreover, with the 6809 you get a 
microprocessor whose programs typ- 
ically use only one -half to two -thirds as 
much RAM space as required for 6800 
systems, and run faster besides. 

And to complement the extraordi- 
nary 6809, the Percom design team 
has developed PSYMON ", an extraor- 
dinary 6809 operating system for the 
SBC /9 ". 
PSYMON'"- Percom SYstem MONitor 

Although PSYMON" includes a full 
complement of operating system 
commands and 15 externally callable 
"trademark of Percom Data Company, Inc. 

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

(214) 272-3421 

utilities, what really sets PSYMON" 
apart is its easy hardware adaptability 
and command extensibility. 

For hardware interfacing, you 
merely use simple, specific device 
driver routines that reference a table of 
parameters called a Device Control 
Block (DCB). Using this technique, in- 
terfacing routines are independent of 
the operating system. 

The basic PSYMON" command 
repertoire may be readily enhanced or 
modified. When PSYMON" first re- 
ceives system control, it initializes its 
RAM area, configures its console and 
then 'looks ahead' for an optional sec- 
ond ROM which you install in a socket 
provided on the SBC /9" card. This 
ROM contains your own routines that 
may alter PSYMON" pointers and 
either subtly or radically modify the 
PSYMON" command set. If a second 
ROM is not installed, control returns 
immediately to PSYMON" 

Percom 'peripherals for personal computing' 

Provision for multi- address, 8 -bit bidirec- 
tional parallel I/O data lines for interfac- 
ing to devices such as an encoded 
keyboard. 
A serial interface Reader Control output 
for a cassette, tape punch /reader or simi- 
lar device. 
An intelligent data bus: multi -level data 
bus decoding that allows multiprocess- 
ing and bus multiplexing of other bus 
masters. 
Extended address line capability - ac- 
commodating up to 16 megabytes of 
memory - that does not disable the on- 
board baud rate clock or require addi- 
tional hardware in I/O slots. 
On -board devices which are fully de- 
coded so that off -card devices may use 
adjoining memory space. 
Fully buffered address, control and data 
lines. 

The SBC /9'", complete with PSYMON- in 
ROM, 1K of RAM and a comprehensive 
users manual" costs iust $199.95. 

To place an order or request additional literature 
call toll -free 1- 800 -527 -1592. For technical infor- 
mation call (214) 272 -3421. Orders may be paid by 
check, money order, COD or charged to a VISA or 
Master Charge account. Texas residents must add 
550/o sales tax. Circle 305 on inquiry card. 

PRICES AND SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE 



Welcome to Percom's Wide World 
SS -50 Bus LFD -40V and LFD- 800nT1 Systems 

Each LFD mini -disk storage system 
includes: 

drives with integral power 
supplies in an enamel- finished 
enclosure 

a controller /interface with ROM 
operating system plus extra ROM 
capacity 

an interconnecting cable 
a comprehensive 80 -page users 

manual 

Low -Cost Mini -Disk Storage in the Size You Want. 
4111 

410111 
-Whin I Lt 

Percom LFD mini -disk drive 
systems are supplied complete 
and ready to plug in the moment 
they arrive. You don't even have 
to buy extra memory. Moreover, 
software support ranges from 
assembly language program 
development aids to high -speed 
disk operating systems and 
business application programs. 

Mini -disk storage system prices: 

The LFD -400'° and -400EX' systems 
and the LFD -800" and -800Ex" systems 
are available in 1 -, 2- and 3 -drive 
configurations. The -400, -400EX drives 
store 102K bytes of formatted data on 
40 -track disks, and data may be stored on 
either surface of a disk. The -800, -800EX 
drives store 200K bytes of formatted data 
on 77 -track disks. 

The LFD -10001^' systems (not pictured) 
have dual -drive units which store BOOK 
bytes on -line. The LFD -1000'" controller 
accommodates two drive systems so that 
a user may have as much as 1.6M bytes 
on -line. 

1 -DRIVE 
MODEL SYSTEM 
For the SS -50 Bus: 

LFD-400" $ 599.95 
LFD -800' 895.95 

For the EXORciser' Bus: 
LFD- 400EX* 
LFD- 800EX0) 

LFD- 1000'" 

$ 649.95 
945.95 

(dual) $2495.00 

2 -DRIVE 
SYSTEM 

3 -DRIVE 
SYSTEM 

$ 999.95 $1399.95 
1549.95 2195.95 

$1049.95 $1449.95 
1599.95 2245.95 

(quad) $4950.00 

!I PlüiliNllri 11IIIIN9 

EXOReiser Bus LFD-400EX;' -800EX ' Systems 

Upgrade to 6809 Computing Power. Only $69.95 
Although designed with the SWTP 6800 owner in 
mind, this upgrade adapter may also be used with 
most other 6800 and 6802 MPUs. The adapter is 

supplied assembled and tested, and includes the 
6809 IC, a crystal, other essential components and 
user instructions. Restore your original system by 
merely unplugging the adapter and a wire - jumpered 

DIP header, and re- inserting the original 
components Also available for your upgraded 
system is PSYMON'" (Percom SYstem MONitor), 
the operating system for the Percom 6809 
single -board computer. PSYMON'° m 2716 ROM 

costs only $69.95. On diskette (source and object 
files), only $29.95. 

Data Terminal & Two -Cassette 
Interface - the CIS -30+ 

NAT( IIRMINAI 

300 IINI 

40. 600 

1700 IOCAI 

VEP00M 

TAPI 

ON 

AUTO 

C I1 704' 

Interface to data terminal and two cassette recorders 
with a unit only 1/10 the size of SWTP's AC -30. 

Select 30, 60 or 120 bytes per second cassette 
interfacing; 300, 600 or 1200 baud data terminal 
interfacing. 

Optional mod kits make CIS -30+ work with any 
microcomputer. (For MITS 680b, ask for Tech Memo 
TM- CIS- 30 + -09.) 

KC Standard /Bi- Phase -M (double frequency) cassette 

data encoding. Dependable self -clocking operation 
Ordinary Junctions may be accomplished with 6800 

Mikbug* monitor 
Prices: Kit, $79.95: Assembled. $99.95. Prices include 

a comprehensive instruction manual. Also available: Test 

Cassette, Remote Control Kit (lor program control of 
recorders), IC Socket Kit, MITS 680b mod documentation 
and Universal Adapter Kit (converts CIS -30+ for use with 
any computer). 



of 6800 Microcomputing. 
6800/6809 SOFTWARE 

System Software 
6800 Symbolic Assembler - Specify assembly options 
at time of assembly with this symbolic assembler Source 
listing on diskette $29.95 
Super BASIC -a 12K extended random access disk BASIC 
for the 6800 and 6809. Supports 44 commands and 31 func- 
tions. Interprets programs written in both SWTP 8K BASIC 
(versions 2.0, 2.2 & 2.3) and Super BASIC. Features: 9 -digit 
BCD arithmetic, Print Using and Linput commands, and much 
more. Price $49.95 
TOUCHUP - Modilies TSC's Text Editor and Text Pro- 
cessor for Percom mini -disk drive operation. Supplied on 
diskette complete with source listing $17.95 

Operating Systems 
INDEX - This easy -to -use disk -operating and file man- 
agement system for 6800 microcomputers is last. V0 devices 
are serviced by interrupt request. INDEX' -", accesses peripherals 
the same as disk files - new devices may be added without 
changing the operating system. Other features: unlimited 
number of DOS commands may be added over 60 system 
entry points display only those files at or above user -specified 
file activity level versions available for SWTP MF -68, Smoke s 

BFD -68 and Motorola's EXORciser . Price $99.95 
MINIDOS- PLUSX'" - An extension of the original 
MINIDOS'" for LFD-40P- mini -disk systems, MINIOOS- 
PLUSX' " - manipulates tiles by six -character names. Supports 
up to 31 tiles. Resident commands include Initialize. Save, 
Allocate, Load, Files (directory list), Rename and Delete. 
Supplied on 2708 ROM with a minidiskette that includes 
transient utilities such as Copy, Backup, Create, Pack and Print 
Directory. Price $34.95. 
PSYMON - - Percom SYstem MONitor for the Percom 
single -board( SS -50 -bus- compatible 6809 computer accom- 
modales user's application programs with any mix of peripher- 
als without modifying programs. PSYMON'f also features 
character echoing to devices other than the communicating 
device, sophisticated register and memory dump routines and 
more. Price (on 2716 ROM) $69.95. 
WINDEX'° - Described in detail elsewhere on this page. 

Business Programs 
General Ledger - For 6800/6809 computers using Per- 
corn LFD mini -disk storage systems. Requires little or no 
knowledge of bookkeeping because the operator is prompted 
with non -technical questions during data entry. General Ledger 
updates account balances immediately - in real time, and will 
print financial statements immediately after journal entries. User 
selects and assigns own account numbers; tailors financial 
statements to firm's particular needs. Provides audit trail. Runs 
under Percom Super BASIC. Requires 24K bytes of RAM. 

Supplied on minidiskette with a comprehensive users manual. 
Price $199.95. 

FINDER - This general purpose data base manager is 

written in Percom Super BASIC. Works wth 6800/6809 com- 
puters using Percom LFD -400' mini -disk drive storage sys- 
tems. FINDER'~ allows user to define and access records using 
his own terminology - customize file structures to specific 
needs. Basic commands are New, Change, Delete, Find and 
Pack. Add up to three user- defined commands. FINDER plus 
Super BASIC require 24K bytes of RAM. Supplied on minidisk- 
ette with a users manual. Price $99.95 
Mailing List Processor Powerful search, sort, create 
and update capability plus ability to store 700 addresses per 
minidiskette make this list processor ellicient and easy to use. 

Runs under Percom Super BASIC. Requires 24K bytes of RAM. 
Supplied on minidiskette with a users manual. Price $99.95. 

From the Software Works 
Development and debugging programs for 6800 µCs on disk- 
ette: 

Disassembler /Source Generator $30.95 
Reloc'tng Oisas'mblr /Segmented Text Gen $40.95 
Oisassembler /Trace $25.95 
Support Relocator Program $25.95 
Relocating Assembler/ Linking Loader $55.95 
SmithBUG" (2716 EPROM) $70.00 

1/2 -Price Special on Hemenway Software! 
CP /68= disk operating system $ 49.97 
STRUBAL +-1 compiler $124.97 
E0IT68 text editor $ 19.97 
MACRO -Relocating Assembler $ 39.97 
Linkage Editor (LNKEOT68) $ 24.97 
Cross Reference utility $ 14.97 

'- trademark of Perm= Data Company. Inc. 
' trademark of Motorola Corporation 
vTrademark of Hemenway Associates Company 
"Smith BUG is a trademark of the Software Works Company 

And 'looking into' is just what 
you do with the Electric 
Window's as you peer right 
into memory space where 
characters are being input 
and manipulated. Display 
is memory- resident, 
programmable and generates 
up to 24 80- character lines. 
Other features include: 

standard character 
generator plus provision for 
optional special character 
generator 

dual intensity, high -lighting 
alphanumeric display 

scrolling by a programmable 
register programmable 
display positioning 

programmable interlaced or 
non -interlaced scan 

descenders on lower case 
letters users manual with 
application instructions and 
listing of WINDEX " driver. 

The Electric Window.^ 
Worth Looking Into. $249.96'' 
WINDEX is a fast video display driver program for 
the Electric Window"). WINDEX " - -i' also features: 
program and keyboard control of character 
generators displayable control characters - under 
program control automatic scrolling a driver 
routine for the parallel input keyboard feature of the 
Percom 6809 Single -Board Computer, the SBC /9'" 

auto -linking to PSYMON<<t9, the ROM operating 
system for the SBC /9r Prices: ROM version: 
$39.95; LF0- 400'"' compatible diskette (source and 
object files): S29.95. 

Now Available! the SBC /e' MPU /Control Computer 
(Single- Board -Computer /6809) - stands alone as a control computer, but also 
compatible with the SS -50 bus for use as an MPU card. Includes PSYMONo (Percom 
SYstem MONitor) in a 1K ROM and provides for additional 1K of ROM. Also includes 1K 

of RAM. Features: Super Port - provision for multi- address, 8 -bit bidirectional data 
lines an intelligent data bus for multi -level data bus decoding an on -board 110 -baud 
to 19.2 kbaud clock generator extended address capability - to 16 megabytes - 
without disabling baud clock or adding hardware. And much more. Supplied with 
PSYMONP and comprehensive users manual. Price $199.95. 

See full page ad elsewhere in this magazine for all of the SBC /efeatures. 

Full Feature Prototyping PC Boards 

All of the features needed for rapid, 

straightforward circuit prototyping. Use 
14 -, 16 -, 24- and 40 -pin DIP sockets 

SS -50 bus card accommodates 34- and 
50 -pin ribbon connectors on top edge, 
10 -pin Molex connector on side edge l/ 0 
card accommodates 34 -pin ribbon 
connector and 12 -pin Molex on top edge 

I/O Bus Card: $14.95 

SS -50 Bus Card: $24.95 

I/O card is 1 44 inches higher than 
SWTP VO card interdigitated power 

' conductors contacts for power regulators 
and distributed capacitance bypassing 

use wire wrap, wiring pencil or solder 
wiring tin -lead plating over 2 -oz copper 
conductors wets quickly, solders easily 

FR4 -G10 epoxy -glass substrate. 

To place an order or request additional literature call toll - 
free 1- 800 -527 -1592. For technical information call (214) 
272-3421. Orders may be paid by check, money order, COD or 
charged to a VISA or Master Charge account. Texas residents 
must add 5% sales tax. 

PRICES AND SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE. 
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IT IS WHITES TURN TO MOVE, AND. WHITE CHECKS WITH BOTH QUEEN AND 
KNIGHT. BLACK IS FORCED 

..TO MOVE INTO THE CORNER, AND NOW WHITE SACRIFICES THE QUEEN. 

A 1 

THERE IS NOTHING THAT BLACK CAN DO BUT ...WHEREUPON WHITE GIVES CHECKMATE. 
TO TAKE THE QUEEN 

Figure 2: The sequence of moves that White makes to capture Black's King ... CHECKMATE! 
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PERCOM SAMPLER 

For your SS -50 bus computer - the 
CIS -30+ 

Interface to data terminal and two cas- 
sette recorders with a unit only 1/10 
the size of SWTP's AC -30. 
Select 30, 60, or 120 bytes per second 
cassette interfacing, 300, 600 or 1200 
baud data terminal interfacing. 
Optional mod kits make CIS -30+ work 
with any microcomputer. (For MITS 
680b, ask for Tech Memo TM -CIS- 
30+ -09.) 
KC- Standard /Bi- Phase -M (double fre- 
quency) cassette data encoding. De- 
pendable self -clocking operation. 
Ordinary functions may be accom- 
plished with 6800 MikbugT" monitor. 
Prices: Kit, $79.95; Assembled, 
$99.95. 

Prices include a comprehensive instruction 
manual. Also available: Test Cassette, Re- 
mote Control Kit (for program control of 
recorders), IC Socket Kit. MITS 680b mod 
documentation, Universal Adaptor Kit 
(converts CIS -30+ for use with any com- 
puter). MIKBUGw Motorola, Inc. 

In the Product Development 
Queue .. . 

Coming PDO. Watch for announce- 
ments. 

6809 Processor Card -With this SS -50 
bus PC board, you'll be able to upgrade 
with the microprocessor that Motorola 
designers describe as the "best 8 -bit 
machine so far made by humans." 

The Electric CrayonTM - This color 
graphics system includes its own .eP and 
interfaces to virtually any microcomputer 
with a parallel I/O port. 

Printer Interface - For your TRS -80TH. 
Interface any serial RS232 printer to your 
TRS -80"1 with this system. 

'ELECTRIC WINDOW, ELECTRIC CRAYON. Non- 
30 and Pilon -10 are trademarks of Percom Data 
Company. Inc 
Tn5-80 is a trademark of Tandy Corporation and Radio 
Shack which has no relationship to Percom Data Company 

Orders may be paid by check or money order, 
or charged to Visa or Master Charge credit 
account. Texas residents must add 5% sales 
tax. 

.---' ¡.: 
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For your data storage - Pilon -30TH and 
PiIon1OTM data cassettes 

Orders -of- magnitude improvement in 

data integrity over ordinary audio cas- 
settes. 
Pilon- coated pressure pad eliminates 
lint- producing felt pad of standard 
audio cassettes. 
Smooth pilon coating minimizes erra- 
tic tape motion. 
Foam pad spring is energy absorbing. 
Superior to leaf spring mounted pad 
which tends to oscillate and cause flut- 
ter. 
Five -screw case design virtually pre- 
cludes deformation during assembly. 
Price: $2.49. 
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For your S -100 computer -the CI -812 

Both cassette and data terminal inter- 
facing on one S -100 bus PC board. 
Interfaces two recorders. Record and 
playback circuits are independent. 
Select 30, 60, 120, or 240 bytes per 
second cassette interfacing, 110 to 
9600 baud data terminal interfacing. 
KC- Standard /Bi- Phase -M (double fre- 
quency) encoded cassette data. De- 
pendable self -clocking operation. 
Optional firmware (2708 EPROM) 
Operating System available. 
Prices: kit, $99.95; assembled, 
$129.95. 

Prices include a comprehensive instruction 
manual. In addition to the EPROM Operating 
System, a Test Cassette, Remote Control Kit 
(for program control of recorders), and an IC 
Socket Kit are also available. 

CASSETTE SOFTWARE 
For 8080/1 -80 µCs . . . 

BASIC ETC - Developed by the co- 
authors of the original Tiny BASIC, BASIC 
ETC is easy to use yet includes com- 
mands and functions required for power- 
ful business and scientific programs as 
well as for hobby applications. 9.5K bytes 
of RAM. 1200 -baud cassette and 42 -page 
user's manual $35.00 

Cassette Operating System - EPROM 
(2708) COS for the Percom CI -812 dual 
peripheral interfacing PC card $39.95 

If you're programming on a 6800 ;a.C, 

you'll want these development and de- 
bugging programs written by Ed Smith of 
the Software Works: 

Disassembler /Source Generator - Dis- 
assembles SWTP Resident Assembler, 
TSC Mnemonic Assembler /Text Editor or 
Smoke Signal Mnemonic Assembler /Text 
Editor and produces compacted source 
code suitable for re- editing. Prints or dis- 
plays full assembly -type output listing. 
4K bytes of RAM. 
(Order M68SG) $25.00 

Disassembler /Trace - Use to examine 
(or examine and execute) any area of 
RAM or ROM. "Software- single- step" 
through any program, change the con- 
tents of CPU or memory location at any 
time, trace subroutines to any depth. 
2.3K bytes of RAM. 
(Order M68DT) $20.00 
EPROM Support/Relocator Program - 
This program relocates a program in any 
contiguous area of RAM or ROM to any- 
where in RAM. Use to assemble and test 
programs in RAM, adjust programs for 
EPROM operating addresses and then 
block move to your EPROM burner ad- 
dress. 952 bytes of RAM. Loads at hex 
1000. 
(Order M68EP) $20.00 
Relocating Assembler & Linking Loader 
(M68AS) $50.00 

Relocating Disassembler & Segmented 
Source Text Generator (M68RS) $35.00 

Americana Plus -14 tunes for the New - 

tech Model 68 Music Board in machine 
language ready to load and run. Cassette 
compatible with Percom CIS -30+ and 
SWTP AC -30. Order MC -1SW .. $15.95 

HARDWARE 
Newtech Model 68 Music Board - Pro- 
duces melodies, rhythms, sound effects, 
morse code, etc. from your programs. 
Includes manual with BASIC for writing 
music scores and assembly language 
routine to play them. Installs in SWTP I/O 
slot. Assembled & tested $59.95 

The Percom ELECTRIC WINDOWnN 
Memory- resident and programmable, 
this video display character generator 
board for your SS -50 bus displays up to 
24 80- character lines. Features dual 
character generators, dual- intensity 
high -lighting. One programmable regis- 
ter controls scrolling. Compatible with 
standard video monitors .... $249.95 

SS -50 Prototype Cards: 
Large card (up to 70 40 -pin ICs) $24.95 
I/O size card $14.95 

Í PERCOM DATA COMPANY, INC. 
DEPT. 13 

211 N. KIRBY GARLAND, TX. 75042 

P[FThM PERCOM TM `peripherals for personal computing' 

To order products or request additional lit- 
erature, call Percom's toll -free number: 
1- 800 -527 -1592. For detail technical in- 

formation call (214) 272 -3421. 
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Text continued: 
(capturing the King with his 
Queen). 
If Black plays anything else, then 
White can play either NxK or 
QxK. 

You might argue that the computer 
does not need to perform all of this 
analysis, because there is an old rule 
that states when you are in double 
check, you have to move your 
King -there is no other way out. This 
is perfectly true, but how do you 
know that you are in double check in 
the first place, without a similar 
analysis? It is easier to run through all 
of the moves, as described above, and 
verify that, in every case but one, 
Black's King would be captured. 
Additionally, look at the next posi- 
tion. Black does play K -R1, and now 
White plays Q -N8 check. This time 
Black is not in double check, but his 
next move is still forced, and Black's 
King can be captured in two different 
ways if he does not make the move he 
is forced to make. Specifically: 

If Black plays KxQ (capturing with 

the King instead of with the Rook), 
then White plays NxK. 
If Black plays P -N3 (or any other 
move than RxQ or KxQ), then 
White plays QxK. 

When Black plays RxQ, White 
plays N -B7, which is checkmate. But 
the computer's job is still not finished. 
How can you tell that this is check- 
mate? The only way to tell is to look 
at all of Black's possible moves and 
make sure that White can capture 
Black's King in each case. From the 
computer's point of view, the game is 
never over until the King is actually 
captured. 

A diagram of the analyses that 
have been carried out so far would 
look like figure 3. Each point (dot) in 
this figure denotes a position of the 
board. The lines between board posi- 
tions denote moves. The actual 
moves that have been made are at the 
left, but there are other moves which 
were not taken. In Black's case, each 
of these led to Black's King being cap- 
tured. In White's case, they were 
simply other possible moves that 

YOUR PERSONAL 

COMPUTER PROGRAM 
Could Be Worth $50 to $100,000 In Royalty Payments 
There is a big demand for Personal Computer Programs of all 
categories: Games, Entertainment, Educational, Personal 
Finance, Hobbies, Diet Nutrition, Small Business, Doctors, 
Lawyers, Dentists, Homeowners, etc. 
You can give the programs you worked so hard to 
create "Maximum Exposure" with no risk of 
plagiarism by registering with PROTECT Registry and 
Referral Service. 

We will send your program description to 25 major 
marketers - all inquiries will be sent to you for direct 
negotiation. 
We will furnish copyright application materials with 
simple instructions, and also send in your copyright 
application. 
We will register your program and keep it on file for you. 

GET STARTED TODAY 
SEND $5.00 (Cash - Check - Money order) to: 

PROTECT, INC. 

A:1 

P.O. BOX 502 
FRANKLIN PARK, IL. 60131 

We will send you registry and copyright 
materials,major marketer list and details of our 
service. 

(Your money cheerfully refunded if you are not satisfied with what you 
receive - Just Send Back ALL Materials Within 30 Days For Full Refund). 
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were not made because White has a 
way, as shown, of winning the game. 
This diagram is called a game tree. 

Figure 3: An illustration of the game tree 
diagram. A complete game tree diagram 
would enumerate all possible moves so 

that the optimum move could be chosen. 

N-R6 dbl ch 

K- RI 

0-NB ch 

Rx0 

N -B7 mote 

P-R3 

N x K 

N 

OxK 

-o 

ti 

The game tree of figure 3 is a bit 
hard to visualize because there are so 
many possible moves. Therefore, in 
order 'to illustrate the processing of 
game trees by computer, I have 
drawn a simplified game tree in 
figure 4. In this game tree there are 
only two possible moves for White at 
each point, and only two possible 
moves for Black. This will almost 
never be the case in a real game situa- 
tion; here it allows the tree to fit easi- 
ly on one piece of paper, so that it can 
be readily visualized. Like any tree, 
this tree has leaves, branches, and a 
root; in this case A, B, C...through P 
are the leaves, 5 is the root, and all of 
the other nodes are branches. 



In any game tree, the first question 
you must ask is whether or not it is 
complete. A game tree is complete if 
every one of its leaves corresponds to 
the end of the game. In figure 3, all 
leaves that are shown correspond to 
the end of the game (the King is cap- 
tured), but there are some other 
leaves, not shown, that do not have 
this property. If a game tree is com- 
plete, it should be obvious that we 
can tell who ought to win, and the 
winning strategies. Suppose that the 
leaves B, L, A, C, and K represent a 
win for Black, and all other leaves 
represent a win for White. White 
(moving first) can win by moving to 
branch 4. Black will move to branch 
1, and White now moves to branch 
U, winning regardless of Black's 
move (moving to leaf I or J). 

Furthermore, this is the only win- 
ning strategy for White. If White's 
first move is to branch 3, then Black 
moves to branch Y, and Black now 
wins, no matter what White does 
(moving to branch Q or R). If White 
moves to branch V on his second 
move, then Black wins by moving to 
either K or L. This state of affairs will 
not always hold. There are positions 
in which White can win no matter 
what his first move is (suppose, for 
example, Black's winning positions 
were B, L, A, E, K...figure it out for 
yourself). There are also positions in 
which White cannot win, no matter 
what his first move is. If Black's win- 
ning positions are B, L, I, C, and K, 
and White starts by moving to 3, then 
Black moves to Y, whereas if White 
starts by moving to 4, Black moves to 
1. In either case, Black can eventually 
win. 

Now suppose that the game tree is 

not complete. This is presumably 
because it is so large that you would 
run out of memory if you tried to 
store the complete tree, so you would 
only store part of it. In this case it is 
still quite possible that there is a win- 
ning strategy for one player or the 
other. Suppose that Black's winning 
positions are B, L, I, C, and K, as in 
the last of the three examples above, 
but the other leaves of the tree are not 
winning positions for either White or 
Black. (In fact, these are not really 
leaves; if I had room to keep more of 
this game tree, I could consider fur- 
ther moves beyond each of these 
points.) It is clear that Black can still 

UP TO 2400 MEGABYTES 
OF HARD DISK CONTROL 
FOR THE S -100 BUS 

/ if I 

} 1 }Y 

P 

,, 

NatNIxu N 
° 

CDC PHOENIX 
CDC MMD 

Konen's SMC 100 is versatile, fast, cost efficient. it's the 
disk controller that brings S -100 bus micro computers 
together with large capacity hard disk drives. 

Verset /le 
Interfaces S -100 bus micro 
computerswith all fixed or removable 
media disk drives with storage 
module (SMD) interfaces. Each 
Konan SMC -100 will control up to 4 
drives ranging from 8 to 600 
megabytes per drive, including most 
"Winchester" type drives. Up to 2400 
megabytes of hard disk per 
controller! And you can take your 
pick of hard disk drives: Kennedy, 
Control Data, Fujitsu, Calcomp, 
Mlcrodata, Memorex, and Ampex, for 
example. 

Fast 
SMC -100 transfers data at fast, 6 to 
10 megahertz rates, with full onboard 
sector buffering and sector 
interleaving, and a DMA that's faster 
than other popular S -100 DMA 
controllers. 

Cost efficient 
SMC -100 is priced right to keep your 
micro computer system micro -priced. 
It takes advantage of low- cost -per- 
megabyte disk drive technology to 
make the typical cost less than $80 
per megabyte. 
The OEM /Dealer single quantity price 
is only $1650, with driver ROM option. 
Excellent quantity discounts are 
available. 

SMC -100 availability: 
Off the shelf to 30 days in small 
quantities. (Complete subsystems 
are on hand for immediated delivery.) 

Konan has the'answers. Talk to them 
today. Call direct on Konan's order 
number: 602 -269 -2649. Or write to 
Konan Corporation, 1448 N. 27th 
Avenue, Phoenix, Arizona 85009. 

w --TM 

'NW' M/Ff11./W 
1448 N. 27th Avenue Phoenix, Arizona 85009. 602. 269.2649 
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D E F GH I J K L M N OP 

Figure 4: Simplified version of the game tree that assumes each player has only two 
possible moves. 

win, no matter what White does, and 
for exactly the same reason as before. 

In most cases, however, the game 
tree will be far from complete. In 
chess, for example, you might be in 
the middle of the game, and neither 
White nor Black can win the game in 
the next twenty -five moves. You can 

still use game trees, but in a slightly 
different way. The first thing to do is 
code your knowledge as to when one 
position is better than another in 
terms of material gained and lost. For 
example, if White captures a pawn 
and loses a Bishop, or captures a 
Knight and loses a Rook, then Black 

CHECKS IN MICRO - 
QUANTITIES? . 
NOW 

THERE'S A WAY. 
Wondering how to use your micro to print checks for personal 

and business use! Now, from ARIES, there is a way to do it easily 
with continuous checks in small quantities. And, without a huge 
investment. 

Micro check printing eliminates time consuming, error -prone hand- 
writing of PERSONAL, PAYROLL, or ACCOUNTS PAYABLE checks. For 
home or small business use. it's an idea whose time has come: A new way 
to make your micro pay off. 

NOW AVAILABLE FROM ARIES: 

KPERSONAL 
CHECKS BUSINESS CHECKS 

width 
(7S" without margins) how margins) 
4., ' depth 7" rlpth 1 +e lodes I z, vow her. I'," the( k) 
200 @ 33900 200 ® 34800 
soli a $7900 ilS) ® S'IS il) 

the Ior either Payroll or Ace (tools Payable 
Includes imprinting of payer at upper Iclt of e'hee k line, of kl pouhons eau h. hank name and 
address. transit and routing numbers. and the M I C K encoding at the bottom 

Brochure and Samples Available Upon Request Prices Good I hru 1974 
Include BANK M I C R !minting Sheet SS nh Order 

NO ONE ELSE OFFERS MICRO CHECK- ARIES 
PRINTING SO EASILY. WITH ARIES Computer Products 
YOUR MICRO PAYS OFF. P.O. Box 7932 B Eugene OR 97401 

Price include freight anywhere in Continental U.S 
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is obviously ahead. But what if White 
captures the Queen and loses both 
Rooks? Is that good or bad? What if 
White captures two pawns, but loses 
a Knight? 

The usual pawn and piece values 
are: Queen = nine pawns, Rook = 
five pawns, Bishop and Knight are 
three pawns apiece. Greatly im- 
proved tables of values have been 
constructed; table 1 is a reprint of 
values (in abridged form) from R M 
Hyatt, the author of a chess program 
called BLITZ. Through the use of 
such a table, you can derive, for any 
position, a total numerical score that 
represents the value of that position. 
The function which computes this 
score is called the evaluation function 
corresponding to the given table. 

You might think that with such an 
evaluation function there would be 
no further need for game trees. You 
could simply try all of the possible 
moves, and then choose the one with 
the largest value of the evaluation 
function. This, however, would lead 
to a very bad chess -playing program, 
rather like someone who had been 
playing for only a few months. The 
reason, of course, is that the evalu- 
ation function is only an approxima- 
tion. It is very easy to lose a piece 
after you have made what seems to be 
the best move according to your 
evaluation function, because you 
have not looked far enough ahead. 
The best game programs use a com- 
bination of game trees and an evalua- 
tion function, together with the 
special technique of alpha -beta pru- 
ning, the subject of this article. 

Once more I will set up an artifi- 
cially small and simple game tree, in 
order to illustrate how this works. 
Consider the game tree of figure 5, 
which is exactly the same as the game 
tree of figure 4 except that a value of 
the evaluation function at each of the 
leaves of the tree has been specified. 
The evaluation function at the 
branches has not been specified, 
because this will be computed in a dif- 
ferent way. Specifically, look at the 
leaves A and B. Since the value of the 
function is 26 at A, and 37 at B, you 
can conclude that, since it is Black's 
turn to play, at the branch Q Black 
will play to branch A. (This move 
assumes that the higher the value of 
the evaluation function, the better the 
position is for White, and the worse 



SPECIAL DELIVERY 
CENTRONICS MODEL 730 MINIPFtIN'T' 

A totally new printer has arrived. It 
delivers some special advantages to small 
business and home computer systems. 
New, expanded paper-handling capabili- 
ties. Excellent print quality and long -run 
reliability. All these high quality features at 
an affordable price is indeed special delivery. 

3-in -1 Paper Handling Model 730's 
exclusive three -in -one paper handling sys- 
tem gives you built -in flexibility. Payroll 
checks on pre-printed continuous forms. 
Inventory listings on fanfold. Direct mail 
on cut sheets. General information on roll 
paper. The 730 does it all. 

Exceptional Print Quality Model 730's 
7 x 7 dot matrix prints clear, legible 
characters - even 
when printing multi- 
ple copies. The 
adjustable print head 
utilizes the same free - 
flight technology as 
Centronics' 700 
Series - the most 

i: 

successful line of dot matrix printers in the 
world - to give you longer head life and 
smoother operation. 

Outstanding Reliability The simplic- 
ity of the Model 730's design employs 
fewer parts for higher reliability and less 
maintenance. You get more in- service time 
for your money. 

Compact Design Model 730 packs all 
this performance capability into a stylish 
unit that can fit right on your desktop. It's 
no larger than a portable typewriter and 
weighs less than 10 pounds. 

For all its features, Model 730 is priced 
within the budget of even the most cost - 
conscious systems owner. For more infor- 

mation on the Model 
730, other products or 
employment oppor- 
tunities, write or call 
today: Centronics 
Data Computer Cor- 
poration, Hudson, NH 
03051, (603) 883 -0111. 

CENTRONICS PRINTERS 
DELIVERTHE WORD 
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the position is for Black. Black will 
make the move that gives the lower 
evaluation function value. Again, 
this is only an approximation, but it 
becomes a better one as the tree gets 
larger.) 

In the same way you may conclude 
that, since it is Black's turn to move, 
at branch R Black will move to 
branch D, since 28 is less than 29. Let 
us go back to branch Y. Here it is 
White's turn to play, and White 
wants to make the move that results 
in the highest value of the evaluation 
function. Does this mean 37, the 
largest of the four values at A, B, C, 
and D? No, it does not. If White plays 

to Q, Black will play to A. If White 
plays to R, Black will play to D. 
Therefore, you should compare only 
A and D. Since 28 is larger than 26, 
White should play from Y to R. 

This potential source of confusion 
suggests that you should mark the 
nodes Q, R, S, T, and so on, with the 
expected evaluation function values 
(ie: the values that would ensue if 
Black makes the best play, in a highly 
approximate sense, on the next 
move). In this case Q would receive 
the value 26, R would receive the 
value 28, and in general each node 
would receive the lowest of the values 
of the nodes below it. This, of course, 

Capturing the Queen 9000 
Capturing a Rook 5000 
Capturing a Knight or Bishop 3000 
Capturing a pawn 1000 
Doubled pawns - 30 
Tripled pawns - 100 
Isolated pawns - 90 
Two pawns next to each other 10 
One pawn guarding another 36 
Knight on opponent's side of the board 40 
Same, with pawn guarding it 60 
Bishop on strong diagonal 24 
Rook on open file 60 
Doubled Rooks on open file 170 
Rook behind passed pawn 60 
Rook on seventh rank, two unmoved opposing pawns 100 
Rook on seventh rank, three unmoved opposing pawns 200 
Rook on seventh rank, four unmoved opposing pawns 300 
Rook moved before castling has occurred - 200 
King moved before castling has occurred - 200 
Castled King 300 
Piece or pawn moved twice in the opening - 30 
Taking two moves instead of one to get to a square - 30 
Knight never moved - 36 
Knight in front of King's pawn or Queen's pawn - 120 
Bishop never moved - 20 
Bishop in Iront of King's pawn or Queen's pawn - 120 

Table 1: An abbreviated table of the approximate numerical values assigned to a variety 
of possible moves. 

5 

YZ Z 

0/\R SAT i\V i i i. i. 
A 8 C D E F G H I J K L M N 0 P 

26 37 29 28 24 22 13 II 63 25 20 48 51 37 34 32 

Figure 5: Same game tree as that shown in figure 4, along with a specification of the 
evaluation function at each leaf of the tree. 
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is only because it is Black's turn to 
move. On the next level up, it is 
White's turn to play, and you can 
mark each of the nodes Y, Z, 1, and 2 
with the highest of the values of the 
nodes below it, because White now 
wants to make the ultimate value of 
the evaluation function as large as 
possible. Continuing this all the way 
to the top of the tree, you get the 
situation illustrated in figure 6. The 
expected value for White at the top of 
the tree is 25. By following the figure 
25 down through the tree, you will 
see that, at this point in the game, 
White is expected to move to node 4, 
Black to reply by moving to node 1, 
White to then move to U, and Black 
to play to J. 

This does not, of course, have to be 
what actually happens in the game. 
Black might be a poor player, and 
play to node 2 instead of node 1, or 
Black might discover, upon looking 
more moves ahead, that node 2 is 
actually a better play than node 1. 
This tends to happen in actual games. 
As you look further ahead (ie: as you 
consider trees with greater and 
greater numbers of levels), expected 
moves at all levels, even the top level, 
can change. 

At this point a very important 
question is raised: is it really neces- 
sary to generate this whole tree? It 
would be nice to find certain nodes 
that do not have to be constructed. 

Consider the situation at node Z. 
White has two possible moves: one to 
node S and one to node T. At node S, 
White gets a score of at least twenty - 
two on the next move. Is this a better 
move for White than the move to 
node T? To determine the answer, 
look at node T. The first thing you 
will see is that if White moves to node 
T, then Black can move to node G. If 
Black does that, White ends up with a 
score of only thirteen. By this point 
you already know what White should 
not move to node T because he can 
do better by moving to node S. 

Now look at node H. If White 
moves to node T, then Black could 
also move to node H, leaving White 
with a score of eleven. This is a better 
move for Black than the move to 
node G. The point is that this does 
not matter. As soon as you look at 
node G, you know that White should 
not move to node T. When you are 
aware of this it does not matter what 



THERE IS A DIFFERENCE IN 
TRS -80 DISK DRIVES 

Expansion interface - gives 
your TRS -80 the disk capacity 
it needs, and much, much more! 

10 to 40 M Byte, 8" 
Winchester drive - 
expands capacity far 
beyond Model II storage. 

CAPACITY CAPACITY 

Single sided minifloppy- 
up to 150 KBytes of 
storage capacity. 

Single or double sided 
8" floppies - up to 2.5 
MBytes in dual drive 
cabinet - for the 
serious TRS -80 user. 

y. 

LOBO DRIVES' new family of disk memory 
products provides you with a choice of memory 
capacities you need to effectively execute the 
complex business software you've developed 
for your TRS-80 *. LOBO DRIVES' selection of 
readily available, software compatible drives 
permits yo u to expand your inventory, payroll, 
customer list, and accounts receivable files as 
your business grows. 
And LOBO DRIVES brings you more ... a new 
plug -in expansion interface that provides an 
easy way to add hardware enhancements, 
communications capability, and programmable 
features ... and it comes with the LOBO 
DRIVES famous 1 year, 1 00% parts /labor 
warranty. 
Call or write for the complete LOBO DRIVES 
story. Find out just how competitively priced a 
family of high capacity drives can be ... 

f Bo 
drives 

INTERNATIONAL 

Circle 208 on inquiry card. 

935 Camino Del Sur Goleta, 
California 93017. 
(805) 685-4546 

"CAN YOU REALLY AFFORD 
TO PAY LESS ?" 

Quantity discounts available - 
Dealer inquiries invited 

TF 

Yes, I want to know more about LOBO Drives 
and what they can do for my TRS -80. Send me 
information on: 

51/4-in. Floppy drive 

8 -in. Floppy drive 
Single sided 
Double sided 

8 -in. Winchester hard 
disk, 10 Mbyte drive 

Double density 
expansion interface 

Name 

Company 

Address 

City State Zip 

Phone No. 

If dealer, provide resale no. 

*TRS-80 is a registered trademark of Radio Shack. a Tandy Company. 
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Figure 6: A more informative version of the game tree shown in figures 4 and 5. Here the 
expected evaluation function values are shown at each of the nodes. 

score node H has -in fact, you do not 
have to generate node H at all. This 
kind of logic can be applied to either 

E. Ike ..i.a E ,l ,l AAA 
a 

¡ ü 

©©ß8 Qß© 
% LJ 

tr,; ,u,, à n 
Figure 7: A simple example to illustrate 
the principle of alpha -beta pruning. It is 
now White's turn to move. An obvious 
bad move would be NxP. Black's reply 
would be NxN, and White would have 
captured a pawn but lost a Knight. 

player; it is called alpha cutoff in a 
case like this, where it is White's 
original move that is being considered 
(as at node Z here). It is called beta 
cutoff when it is Black's original 
move that is being considered. Alpha - 
beta pruning is the combination of 
alpha cutoff and beta cutoff within 
the general framework described 
here. 

For an example of beta cutoff, look 
at node 4. It is Black's turn to move. 
By considering node 1 and all the 
nodes beneath it (that is, nodes U, V, 
I, J, K, and L), you will note that 
Black can eventually expect a score of 
twenty -five if he moves to node 1. 
The next question is whether or not a 
move to node 2 would be any better 
for Black. Suppose Black moves to 
node 2, and that White moves to 
node W. By analyzing the nodes (M 
and N) beneath node W, you will find 
that Black can achieve a score of 
either fifty -one or thirty- seven. Black 
would naturally choose thirty- seven, 
that is, node N. But if that is the best 

that Black can do, then the answer to 
the original question must be no; that 
is, a move from node 4 to node 2 

would not be any better for Black 
than a move to node 1. Once you 
know this, it is not necessary to con- 
sider node X at all and, more impor- 
tant, you do not have to consider 
nodes O or P either. In other words, 
you have pruned not just a single leaf, 
but a branch with leaves below it. 

An informal example of alpha -beta 
pruning is given in figure 7. Here it is 
White's turn to move. White has 
many possible moves, but an obvious 
bad move for White is NxP. In order 
to determine that this move is bad, it 
is not necessary to figure out Black's 
best move; it is only necessary to note 
that Black can move NxN. Any other 
possible moves need not be con- 
sidered as long as White has any 
move that does not result in the loss 
of a piece, and as long as NxP is not 
really a viable sacrifice. 

Glossary 

alpha -beta pruning: In order to 
guarantee a winning strategy an 
entire tree search of a complete 
game tree would be necessary. 
Alpha -beta pruning is an algo- 
rithm devised to optimize the use 
of game trees by reducing the 
number of branches needed to be 
searched. 

game tree: A graphic representa- 
tion of the decision making process 
involved in a sequence of moves 
between two opponents. A com- 
plete game tree is a representation 
in which all the terminal nodes 
correspond to the end of the game. 

8086 Boards 

CPU with $650. 
Vectored Interrupts 
PROM -I /O $495. 
RAM $395. 
8K x 16/16K x 8 

ANALOG Boards 
A/D 16 Channel, $495. 
12 Bit, High Speed 

D/A 4 Channel, $395. 
12 Bit, High Speed 

VIDEO 
DIGITIZATION 
Real Time Video $850. 
Digitizer and Display 
Computer Portrait 
System $4950. 

S -100 Boards 
Video and /or Analog 

Data Acquisition 
Microcomputer Systems 

INC. 
The High Performance S -100 People 

TECMAR, INC. 
23414 Greenlawn Cleveland, OH 44122 
(216) 382 -7599 
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are you looking for ways 
to get the most from w 

your computer? 
Let the easy -to -use 
Heathkit® Computer 
Language Programs 
show you the way! 

Heathkit Assembly Language Programming Self- Instruction Program. 
Use the full capacity of your computer system 
Execute computer programs much faster 
Store more information in less memory space 

Assembly Language, the most powerful and versatile lan- 
guage you can use, enables you to do anything your com- 
puter system is capable of doing. It puts you in total com- 
mand of your computer. 
Codes are shorter and more explicit in Assembly Language, 
which means your computer system's memory can be used 
more efficiently. 
Every computer system operation has a mnemonic in 
Assembly Language. Your computer programs can run 
much faster, since you waste no time interpreting them. 
You can learn how to program your computer system in 
Assembly Language with the help of the Heathkit Assembly 

Language Programming Self- Instruction Program. Learn at 
your own pace through a special text designed for self - 
study. An exercise workbook provides hands -on experience 
to back up the special text, with programming exercises 
performed by you on your computer. You'll find the learning 
fast, fun and thorough. 
The Heathkit Program is designed for computer systems 
using the popular 8080/8085 microprocessor series, and 
the popular Heathkit Z80 microprocessor. But concepts of 
the program can be applied to any computer. 
The time has never been better to learn the language that 
puts your computer's full potential within your reach. Send 
your order today for the Heathkit Assembly Language Pro- 
gramming Self- Instruction Program and put yourself in the 
driver's seat! 
Order No. EC -1108: $49.95, plus $2.60 shipping & handling. 

Heathkit BASIC Language Programming Self- Instruction Program. 
The easiest of all computer languages to use 
Now the easiest of all languages to learn 

BASIC is the easiest computer language to learn and to 
use, because it uses English statements and commands. 
And more programs are written in BASIC than in any other 
language. 
With a working knowledge of BASIC, you can adapt and 
run hundreds of existing programs. You can exchange pro- 
grams with others. And you can write new programs, tai- 
lored to your specific requirements. 

The Heathkit Self- Instruction Program covers all the for- 
mats, commands, statements and procedures in 14 easy -to- 
follow segments. A special workbook provides program- 
ming instructions and experiments to perform on your own 
computer. And you'll learn practical, problem -solving 
techniques. 

You're missing the full range of programs available to you 
until you learn BASIC Language. Send today for the Heath- 
kit BASIC Language Programming Self- Instruction Program. 

Order No. EC -1100: $39.95, plus $2.40 shipping & handling. 
Send Today or Phone (616) 982 -3411 for faster service on Heath Revolving Charge,VISA or Master Charge. 

Heath Company, Dept. 334 -592, Benton Harbor, MI 49022 

HEATH I Heath Company 
Dept. 334 -592 
Benton Harbor, MI 49022 

PLEASE RUSH ME: 
Assembly Language Self- instruction Program 
EC -1108 549.95, plus 52.60 shipping & handling. 
BASIC Language Self- instruction Program 
EC -1100 539.95, plus 52.40 shipping & handling. 
Total price - 

Michigan residents add 
4% sales tax 

Add shipping & handling Total shipping & handling 

Total 
Enclosed please find check money order for S 

or charge to my Heath Revolving Charge VISA Master Charge: Code = 
Acct. # Exp. Date 

Signature 
(necessary to send merchandise) 

Prices are mail order and subject to change without notice. ED -130 

Circle 163 on inquiry card. 

SHIP MY ORDER TO: 

Name 

Address 

City State 

(please print) 

Zip 

MONEY-BACK GUARANTEE 
OF SATISFACTION 

If you are not completely satisfied 
with the EC -1100 BASIC Program or 
the EC -1108 ASSEMBLY Program, 
simply return programs for a full 
refund of purchase price. 
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Interfacing the PET 
to a Line Printer 

Introduction 
From both software and hardware 

points of view, this article presents a 
design example for interfacing the 
8 -bit user port on the Commodore 
PET 2001 personal computer to an ex- 
ternal device. The design example 
will show how the user port may be 
used to develop a handshake interface 
to a line printer. We shall begin with 
a brief discussion of the program- 
mable features of the user port. 

Peripheral Interface Port 
The 8 -bit port, described in the 

PET user manual, is actually a part of 
the MCS6522 peripheral interface 
adapter (PIA), manufactured by 
MOS Technology. The 6522 is a 
general purpose I/O (input /output) 
device, configured as two 8 -bit I/O 
ports A and B. It provides hand- 
shaking logic associated with parallel 
data transfers occurring through I/O 
port A. Counter and timer, and 
elementary serial I/O logic are 
associated with the MCS6522 port B. 
In the PET 2001, most features of port 
B are reserved for internal use, leav- 
ing port A as the only peripheral 
interface port available to the user. 

To the user, the MCS6522 peri- 
pheral interface adapter appears as 
sixteen contiguous memory locations. 
Table 1 identifies the sixteen ad- 
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P K Govind 
National Center for 

Atmospheric Research 
Atmospheric Technology Div 

POB 3000 
Boulder CO 80307 

PET Memory 
Location 

Function Provided by the 6522 

59456 Output register for I/O port B. 

59457 Data register for port A with handshake. 
59458 I/O port 8 data direction register 
59459 I/O port A data direction register. 
59460 Read timer 1 counter (low -order byte). 

Write to timer 1 latch (low -order byte). 
59461 Read timer 1 counter (high -order byte). 

Write to timer 1 latch (high -order byte). 
59462 Access timer 1 latch (low -order byte). 
59463 Access timer 1 latch (high -order byte). 
59464 Read low -order byte of timer 2 and reset counter interrupt. 

Write to low -order byte of timer 2 but do not reset interrupt. 
59465 Access high -order byte of timer 2; 

reset counter interrupt on write. 
59466 Serial I/O shift register. 
59467 Auxiliary control register. 
59468 Peripheral control register. 
59469 Interrupt flag register. 
59470 Interrupt enable register. 
59471 Data register for I/O port A without handshake. 

Table 1: Internal registers of the 6522 peripheral interface adapter given in terms of 
addresses in the PET memory address space. Addresses that are of direct concern to the 
PET user (for interfacing to port A) are shown in italics. 

dressable locations of the 6522. Loca- 
tions of direct concern to the PET 
user (for interfacing to port A) are in 
italic characters. 

The characteristics and functions of 
the interface lines on the peripheral 
interface port A are determined by 
the operating mode selected under 
program control. Two modes of 
operation may be selected under pro- 
gram control: basic input /output 

without handshake, strobed input /- 
output with handshake. By selecting 
the correct operating mode for the 
data direction register (this may be 
done using the BASIC statement 
POKE 59459,X where X = 0 for input 
and 1 for output), interface lines may 
be configured to fulfill specific inter- 
face requirements. Device strobes 
may be easily generated by software 
without utilizing external logic by 



Stanley's office staff says Stanley always stays 
one step ahead. So no one was surprised when he 
showed up with Microsoft's COBOL -80 for the 
office computer. That's when things started 
happening. 

As Stanley explains, "Suddenly, the whole 
business operation is more efficient. i use it for 
everything: inventory, payroll, record keeping, 
customer and employee files. Since COBOL is the 
standard language for business and commercial 
applications, more programs are vTitten in COBOL 
than any other language. Believe me, nothing 
beats it in terms of powerful use of disk files, 
data manipulation facilities and interactive ter - 
minal communications:' 

Stanley added loudly, "And that's versatility and 
efficiency I'd like to see more of around here. 

"My COBOL -80 package from Microsoft 
includes the MACRO -80 assembler, LiNK -80 
linking loader and LIB -80 relocatable library 
manager. I can even call FORTRAN, BASIC, 
assembler and COBOL modules from a COBOL - 
80 program. It's perfect -a total software develop- 
ment package;' exclaimed Stanley. 

Microsoft's COBOL -80 is an ANSi -74 standard 
COBOL. that supports such advanced data 
manipulation verbs as COMPUTE, INSPECT, 
STRING, UNSTRING AND SEARCH: three - 
dimensional an-ays; full COPY facility; and com- 

plete screen handling capability. The optional 
packed decimal format saves on mass storage by 
as much as 40 %. And as Stanley puts it, "With 
my floppy disk system, that's a big plus:' 

Stanley can't say enough about his new addition 
to the office. "COBOL -80 supports indexed and 
relative files, including DYNAMIC access, FILE 
STATUS. START, READ NEXT, DELETE 
and REWRITE. Best of all, interactive ACCEPT/ 
DISPLAY givesthe most powerful screen handling 
capability possible. 

"Frankly;' says Stanley, "Microsoft COBOL - 
80's performance is so superior it's set a whole 
new standard of efficiency for my staff. My new 
motto? 'Shape up or ship out: Thanks Microsoft, 
my office will never be the same" 

The COBOL -80 package for the CP /M or 
ISIS -Ii operating system with documentation is 
$750. Documentation may be purchased sepa- 
rately for $20 Dealer purchases and OEM 
license agree ìents available on request. 

MIIIICR o S 4/1 
10800 N.E. Eighth Suite 819 g - 
Bellevue, Washington 98004 
206/455 -8080 Telex 328945 
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Disco -Tech TM. 

DDT 
T.M. 

Disc Drive Timer 
for TRS -80 (16K, 321<,481<) 
& Apple Microcomputers 
Works with any disc drive. 

Radio Shack (new & old 
model drives), Shugart, MP!, 
Pertec & Vista. 

Get the bugs out of your disc drives 
with DDT. DISCO -TECH's brand - 
new program which lets you analyze 
and adjust disc drive motor speed 
within a tenth of an RPM (in a total 
300) with a real time graphic display. 
Anybody can do it' All you need is 

DDT. two screwdrivers. and five 
minutes' time. No more down time 
and costly repairs. DDT is faster, 
easier. more accurate than strobe 
timing - and DDT is the ONLY way 
to adjust a Pertec. short of taking it to 

a repair shop. Incorrect motor speed 
causes lost data and program in- 
compatibility. DDT lets you check 
disc drive motor speed routinely with 
a detailed motor speed analysis. so 

your drives are always running right. 

Be sure to specify TRS -80 or Apple. 

Cassette 51495 Apple available 

on diskette only. 

Diskette 51995 Postpaid 
Check, M.O., Visa, Mastercharge 

California residents add 64; sales tax. 

.i F..i 1,...... * 4444x4 

MLUP-1 
Machine Language Utility 

Package No. 1 

TRS -80 Level II or Disc BASIC 
(16K, 32K, 48K) 

Six machine language routines to 
make your TRS -80 more efficient. 
versatile and trouble -free. 

KEYBOARD DEBOUNCE REPEAT - 
FORMATTED INPUT - UPWARD 
SCROLLING - DOWNWARD 
SCROLLING - SHIFT & DELETE - 

SHIFT AND INSERT 

$25 Postpaid 
Write today for complete 
details or to order. 

diSC ich 
T.M. 

microcomputer products 
a division of 

Morton Technologies, Inc. 
P.O. Box 11129, Santa Rosa. Ca. 95406 

Dealer inquiries invited 

* * * * * * * * * ** 
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Listing 1: PRINTSCREEN, a program in BASIC which provides a hard copy of any 
characters displayed on the PET's video display. An image of the text appearing on the 
screen is sent to the printer. Note that here the program was used to create its own 
listing. The data transfer rate is about 6 characters per second. 

5 REM FILENAME 'PRINTSCREEN° 

10 REM OUTPUT DATA TO EXTERNAL DEVICE 

15 REM NW HAKE WITH LINE PRINTER 
16 REM C82 FOR DATA STROBE; TO DEVICE 

18 REM CAI FORA 1t II ;FROM DEVICE 

20 POKE 59459,255:REM DIRECTION OUT 

25 GOSUB 100:REM HANDSHAKE NOT READY 

34 FOR 1 =1 TO 25 :REM SCAN ROWS 

35 FOR J=1 TO 40 :REM SCAN COLUMNS 

36 V= PEEK(32767 +J -1 +40+(1 -1)) 

37 IF V>64 THEN V=V +32 :REM LOWER CASE 

38 IF V < =26 THEN V= V +64:REM UPPER CASE 

39 IF V =128 THEN V= V- 96:REM SPACE 

40 IF J=1 THEN 180 :REM PRINT SPACE 

50 POKE 59457,V AND 127:RE)1 SEND VALUE 

51 GOSUB 150:REM READY TO OUTPUT 

52 GOSUB 100:REM NOT READY 

56 ACK=PEEK(59469)AND2:REM INT FLG REG 

58 IF ACK O 2 THEN 56:REM ACKNOAtEDGE 

70 NEXT J 

READY. 

RUN 

READY. 

LIST 71 -97 

72 POKE 59457,13:REM CR 

73 GOSUB 150:REM READY 

74 GOSUB 100:REM NOT READY 

76 POKE 59457,10:REM LF 

78 GOSUB 150:REM READY 

80 NEXT I 

82 GOSUB 100 

84 POKE 59457,128 :REM STOP PRINT 

85 PRINK:I- M(147) :REM CLEAR SCREEN 

86 END 

changing the contents of decimal 
location 59468 (the peripheral control 
register). 

Interfacing to a Line Printer 
This example demonstrates how 

the PET parallel port can be inter- 
faced to a line printer. The first step 
in the design is to examine the speci- 
fication for the printer, and to iden- 
tify the control and data signals 
which must be supported by the inter- 

READY. 

LIST 98 -199 

98 REM SUBROUTINES 

100 REM SET C82 TO LOGIC 1:NOT READY 

110 POKE(59468),PEEK(59468) OR 224 

120 RETURN 

150 REM SET C82 TO LOGIC 0 :REM READY 

160 POKE (594681,PEEK(59468)AND310R192 

170 RETURN 

180 V =32 AND 127 :REM SPACE 

182 GOSUB 150:REM READY 

184 GOSUB 100:REM NOT READY 

186 GOTO 50 

READY. 

RUN 

READY. 

POLE 59468,14 

READY. 

LIST 200- 

200 PRINT' Upper and Lower Case ' 

240 PRINT'ABCDEFGHI,la1NF TUVWXYZ' 

250 PRINT 'abcdefehijklmnopgrstuvwxyz' 

300 PRINT' These listings were made on 

310 PRINT' TI Model 810 printer' 

READY. 

RUN 200 

Upper and Lower Case 

ABC DEF OH I.KLAtS T UVW X Y Z 
abcdefehisiklmnopgrstuvwxyz 

These listings were lade on 

TI Model 810 printer 

READY. 

RUN 5 

face. Figure 1 is a block diagram of 
the interface design. A data strobe/ 
acknowledge interface is supported. 
The ACKNLG signal notifies the PET 
that a character transferred to the 
printer by a data strobe has been 
accepted. After ACKNLG is issued, 
the printer is considered idle. 

Software Driver 
The software driver implemented 

for the example was specifically 



SELECTOR III - C2 
THE INFORMATION MANAGEMENT SYSTEM 

Includes these Application Sub -Programs.. . 

Sales Activity, Inventory, Payables, Receivables, Check /Expense Register, 
Library Functions, Mailing Labels, Appointments, Client /Patient Records 
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RANDOM, MULTI -KEY RECORD RETRIEVAL under CP /M, CDOS, IMDOS, ADOS .. . 

SELECTOR III -C2 ALLOWS INSTANT 
RECALL OF ANY RECORD USING ANY IN- 

FORMATION ITEM IN THE RECORD. That 
statement deserves re- reading, because 
that ability makes SELECTOR III -C2 the 
most powerful information management 
system in microcomputers today! 

The three major activities in business 
computing are...Word Processing, Finan- 
cial Accounting, and the storing, pro- 
cessing, and reporting of information. 
The latter is where SELECTOR III -C2 
shines and fills the professional and per- 
sonal need. 

The system represents the state of the 
art using Micro -Ap's unique record index- 
ing, query, and report writing methods. 
Its 'menu driven' and uses screen 
displays with all the instructions and er- 
ror sensing that allow the novice to 
quickly learn the system and accomplish 
his tasks. 

With SELECTOR III -C2 you.. 
define a record format assigning up to 

24 fields as 'key' fields -meaning that 
records can be instantly recalled by 
name, date, quantity, ZIP Code, or 
whatever. 

create a file and begin entering edited 
and verified data immediately. 

browse through your file in key field 
order, making whatever changes or dele- 
tions needed. 

select collections of records meeting 
your exact requirements and arranged in 

the order wanted. 

create a unique report that contains 
the precise information you need - with 
numerical totals, averages. maxima, and 
minima -for any period of time and sum- 
marized by name. date...or by any item 
you want. 

bring an application on -line in hours in- 
stead of months. 

SELECTOR III -C2 is a 'turn -key' system 
that can manage most applications as is. 

It includes source -code and pre- defined 
record formats and sub -programs to per- 
form the tasks listed at top of page. Pro- 
grammers can easily add other sub- 
programs - using the system's powerful 
utilities - to perform virtually any special 
computation or function required. 

The system runs under CBASIC Veis. 2. 

and is priced at $345. Its available in a 

variety of CP /M. disk formats including 
Dynabyte: North Star; Micropolis: TRS- 
80; Helios II: Heathkit; iCOM: Altair; Im- 
sai; Cromemco: and others. 

=I =I =I MI MIMI= IMMIIMI 1=1=1 

1 

AVadaUle Iidm Compiitrl sioues wOildwode 

LIFEBOAT Associates 
2248 Broadway, Suite 34, 

New York. N.Y 10024 (212) 580 -0082 

Or order direct from 

MICRO -AP 
9807 Davona Drive. San Ramon. CA 94583 

(415) 828-6697 
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carriage return 
line feed 

PET USER 
PORT 

PA7-PAO 

OUTPUT CB2 
HANDSHAKE 

INPUT CAI 
HANDSHAKE 

OUTPUT DATA 

PA7 - PA O 

DATA STROBE 

ACKNLG: 

J5: -A 

IJS:C-L1 

(J5:- M1 

(J5 B1 

LINE PRINTER 

DATA PORT 

DATA STROBE 

ACKNLG 

Output dato used to support 
printer doto port. 

Signals to printer that doto Is 
available at the printer doto 
port. 

Signals to the PET that the 
printer has accepted the dota. 

PET user . port connector J5- 
Pin A. 

CRINTSCREEN) 

Initialize I/O port 
Doto direction register 
for output. 
Output handshake CB2 
not ready. 
Set DATA STROBE 
Scan indices, I = J = 1 

Get Data 
PEEK at location 
for 
Row t, Column J 

ASCII Value = V 

Load Data 
POKE 59457, V L 

Reset DATA STROBE 

Set DATA STROBE 

Figure 1: Block diagram of printer inter- 
face using the PET user port (MCS6522 
port A) 15 is the PET user port connector; 
pins are labeled alphabetically. Pin 
assignments at the line printer are not 
given since they vary between different 
manufacturers. 

designed to generate a hard copy 
listing of the image displayed on the 
PET screen. 

The PET video display presents 
1000 characters arranged in twenty - 
five lines of forty characters each. 
The display is continuously refreshed 
from a section of memory called 
display memory. By direct access to 
these 1000 locations, and using the 
programmable I/O port connected to 
a line printer, you can generate a hard 
copy of the screen image. The flow- 
chart of the procedure is shown in 

Output a space 
to position 
line printer 

L__ 

figure 2, and a program listing is in- 
cluded in listing 1. The program is 
called PRINTSCREEN. It scans the 
twenty -five lines on the PET screen 
and transmits the data displayed 
there to the user port, one character 
at a time. You will observe that 
transferring data to the parallel port 
using BASIC is relatively slow. In this 
example, the data transfer rate is 
about six characters per second. 

REFERENCES 
1. An Introduction to Your New PET Com- 

modore Systems, 901 California Ave, 
Palo Alto CA 94304. 

2. PET User Notes, Volume 1, Issue 2, 
January 1978. PET User Group, POB 
371, Montgomeryville PA 18931. 

3. An Introduction to Microcomputers, 
Volume II: Some Real Products Adam 
Osborne and Associates, POB 2036, 
Berkeley CA 94702. 

f- i 
I Acknowledged I -- by I 

I 

printer 
L 

I - J 

J=J+1 

NO 

Out put 
Output 

NO 

YES 

Set DATA STROBE J 
( END ) 

Figure 2: Flowchart of the BASIC program PRINTSCREEN. This program transmits images of text on the PET video display screen 
to the line printer. 
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Check to ese DOS 
3.0 features 

O N > 

NO KEY B 
OUNCE . UPWARDS CAT 

FROM 
. CHECK EO 

F 

SEEK 
. RE-READ 

RE-WRITE 
OCV ARABLE 

LENGTH 
RECORpS 

SKIP DISK 

GES B 
p0¡ CHAIN WRITE 

EOS 

PUR 
S ESE ROUTE 

RUN &gA5Ó 
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. 

that g far beton d 2.1 

XFER ' SORMA 
T WI O ERASE ' DIR FR OM p1C PATCH 

DRIVE 

USER DEFINED K 
KEY AUTO 

UPPER AND LOWER 

ASE DRIVER 
SHIFT LOCK RS -2 

RIVERS 

.PAUSE USER DEVICE 
CONTROL 

BLOCKS 

I PROTOCOL 
COMM 

UNICATIONS 

HARDWARE IOR TRS -f( 
Pertec Disk Drives F0-200 S375.00 ea. 

These are 40 -track Drives that are completely compatible 
with the TRS.80 and Radio Shack Drives. 3.0 DOS included. 
Will allow Turning Diskette over and Write on other side. 4 -Orive Cable for Pertec Drives S35.00 

. DECwriter III, 132 Character S2500.00 

110 to 9600 band EIA tractor feed keyboard printer. This 

is truly the nicest printer available. (30 day delivery) 

701 Centronics TRACTOR FEED 
Bidirectional Printer 51500.00 

2h times as fast as the Radio Shack 779 Printer. has full 
size 132 Char. Carriage Bell tone. Complete with Cable 

plug in and use. Shipped Freight COO. 

200 ns 16K Dynamic Memory Clips for Keyboard or Expan- 

sion Interface, Lifetime Guarantee, complete $110.00 

Lifetime Guarantee. Complete with Instructions and Jumper 
Blocks. 

1710 Key Numerical Keypad Kit 

TRS -80 "level II - 16k 

Expansion Interface 

RS -232-C Interface 

S1995 

S750 00 

S275.00 

S 89 00 

ORDER NOW AND SAVE 
Just list the items you want 

and mail this convenient coupon. 

i SOFTWAREBYACS Th 
Monitor No. 3 S29.95 

Complete Machine Language Monitor for T RS-BO-features: 
Find, EDIT, Relocate, Symbolic Dump to Tape, etc. 

Monitor No. 4 S49.95 
All of the commands that reside in Monitor No 3, plus: 

RS232 I /0, Disk Program I /O, Symbolic Dump to Disk for 
Loading into Disk EditorlASM., Track & Sec I/O for 
modification. 

PCLEND S15.95 

Will Patch ASCII tiles of Basic Programs or text or DATA 
FILES so that they may be loaded into the Disk Version of 

the Electric Pencil for Editing purposes comes on Cassette 

that will automatically create a Disk lile of PCLEND. 

MAKE TAPE AND MAKE DISK 
for Cassette Dealers S69.95 

These are two programs that will allow you to take any type 
of Program from Disk and store it on tape for mailing 
purposes. When the user receives the program in the mail 
on cassette, it is loaded into the computer which will 
automatically make a Disk file of the program. 

CP /M & C BASIC for the TRS80 
CP /M Includes: MOVCPM, STAT, PIP. Dump, DOT, ASM 
(8080). ED, plus 6 user manuals. 

CP /M . S150.00 

C Basic-2 Includes: XREF2, CBAS2, and manuals 

C BASIC 2 S99.95 
G2 LEVEL Ill BASIC for TRS-80 "' Special S39.95 

TELCOM - Telecommunications for the TRS.80 ' S29.95 
Telecommunications for the TRS-BO'allows one TRS-80" 
to communicate with another through the RS232 -C over 

the phone line. 

=BM 

A J 
Orders received by 6.00 p.m. shipped 
next day on Master Charge, Visa, Cer- 
tified Check or Money Order. Per- 
sonal Checks require 14 days to clear. 
No C.O.D. Collect calls not accepted. 
All Hardware warranted for 90 days except 
Radio Shack equipment which is warranted by 
ACS for one full year. Software guaranteed for 
replacement only. Prices subject to change 
without notice. 

AUTOMATED 
COMPUTER 

SOFTWARE SERVICE 
(615) 244 -2798 

s CampatEr World INC. 

625 Main Street Nashville, TN 37206 

r 
Send Check or Money Urder payable to - 
SOFTWARE P.O. Box 60097 Nashville, TN 37206 

Quan. Description Unit Price Total 

HANDLING CHARGE $1.50 
TENN. RES. ADD 6% SALES TAX TOTAL 

Name 

Address _ 
City State 

Check 

Money Order 
MasterCharge 

visa 
Card No. _- 

Exp. Date 

Zip 

Cire e on nqu ca 



A Spacecraft Simulator 

This article describes a BASIC pro- 
gram that enables the user to design 
and put into orbit a multistage space- 
craft launched from Earth -based con- 
ditions. By asking for engine throttle 
settings, thrust angles, and firing 
times, your computer puts you at the 
controls of a multistage spacecraft of 
your own design as you pilot it from 
the Earth's surface into orbit. Con- 
tinuous data displays of the user's 
status after each maneuver are pre- 
sented, as well as arrays of altitude 
and range information for possible 
plotting at the end of the mission. The 
following is a description of the pro- 
gram operation. 

The program first asks for and veri- 
fies all ship design parameters, the 
first being the number of stages. Then 
the iteration time Idtl in seconds and 
the height in miles of the desired orbit 
are required. Acing earls iteration, 
the computer calculates formulas of 
the form: 

V,.,- V,,,,a + acceleration X dt Ill 

The final values are then taken as the 
initial ones for the next iteration. An 
iteration time evenly divisible into 
one second is recommended: 0.1 se- 

ondsis suggested for faster than real - 

time computation. A figure of 0.01 
seconds, for example, will give a 

slightly better mathematical accuracy 
but at the expense of ten times more 
processing time. 

The craft is assembled from top 
down, the weight of the payload in 
Ten coo: riw.l o: luye t0ß 
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Gary 5ivak 
19 Madison Trail 

Hopatcong NI 1/784.3 

Lining 1: BASIC listing of the rocker bnmolner program. 

POCKET LAUNCHER PPOSNAN 

10 DIN AI 1001. A0110V1,01)71.02)71.A710).04)6) 
20 PRINT '0E5135 400 01191T A SPACE SHIP. TYPE NO. STAGES UP T3 6. 

30 INPUT 45 
40 PRINT 'VERIFICATION, ;ASt SINGES.' 
50 46 45 t 

60 PRINT 'ENTER ITERATION ring IN SEC.. AND ORSIT 0CISHT IN Ni. 
lu PRINT '.1 SEC. N 34 AND .01 SETTER. 90T NITH MORE CPU TINE. 
BO ISPHT 47,08 
90 PRINT 'VERIFICATION, ITERATION TINE ':67;', OASIS 01130T l68 
100 PRINT 'ENTER P00W00 NLIOHT IN POUNDS. 
ILO INPUT 421Á61 
120 411461 0.0 
130 PRINT 'VERIFICATION, PAYLOAD ".EIGHT, ':621.61 
140 FOR 45 1 TO AS 
150 S .ó -99 
160 80 3 1 

170 PRINT 'ENTER STSGC ',0,' FUEL AND HULL WEIGHTS IN LOS. 
180 INPUT Al IB1, 02191 
190 PRINT 'STAGE ':a:' FUEL ':01191:' LOS.. NULL ':62101:' Los. 
200 A213) 42181 A2130) 61190) 
210 91 0210) 01101 
220 PRINT 'ENTER STAGE ':3:' THRUST ST LEAST ':a1:' .LAS. 
230 INPUT 0315) 
240 PRINT 'STAGE 5r' TAROT. ';Á3I81:' LOS. 
250 PRINT 'ENTER SPP.CIPIC IMPULSE OP STAGE ';8:' FUEL/OXIDIZER. 
260 PRINT 'THIS IS THE THRUST -TO -BURN RATE 00210. 
270 PRINT 'FOR GASOLINE 450. PEROXIDE .300, L17.110 HYDROGEN .500. 
280 INPUT ) 

er ' 290 Pat "VERIFICATION. STAGE ':8;' SPEC IF IC IMPULSE ';A4191 
300 NEXT AN 

320 93 92 07 
330 84 360 
340 95 93 / 100.0 
350 96 5280. .3048 
360 8r 6.67C-I1 5.983124 
17098 ATNILI/45. 
380 89 90. 
390 C 1.0 
400 CO 5GRIB7/9.806651 
410 CI CO 
420 C2 S3RI87/1C00S64811 / .3048 
430 C3 0.0 
440 C4 0.0 
450 C5 0.0 
460 C6 0.0 
470 C7 0.0 
480 CB 0.0 

Ginnie 340 or Ingiy cart. 



PROGRAMM 

RODNAY 

SYBEX 

Now! A step -by -step approach to 
making your Z 80 work for you! 
This book features I/O and addres- 
sing techniques, Z 80 instruction 
set and more! Exercises check your 
progress at each step. 
Rodnay Zaks 
Ref. C280. 460 pp $11.95 

Also available in this series: 
Programming the 6502. 511.95 
6502 Applications Book. 512.95 
6502 Games Book $12.95 
ASK FOR COMPLETE CATALOG 

TO ORDER: 
By Phone: (415)84&8233. Visa, MC. American 

Express. 

By Mall: Indicate quantity desired. Include 

payment. 
Shipping: Add 51.50 per book (UPS) or 75C 

(4th class allow 4 weeks delivery). 
Tax: In California. add tan. 

SYBEX, INC. 
Dept. B I 1 

2020 Milvia Street, 
Berkeley. California 94704 

SYBEX 



 Tabs 
132 columns 
10. 12. 13.2. 16 5 

characters inch 
2. 3 4. 6 8 or 12 lines /inch 
Optional tractor feed 

Teletype 
Model 43 KSR 

$1095.00 
110 or 300 baud 
RS232C ASCII 
Pin feed /8'/2" H x 11" W 
paper is perfect for filing 
and copying 

Shiftlock Key 
Print Key 
Integrated Nome' c Pad 
Editing Functions 
Extremely Compact 
15" W x 19" U x 14" H 

Silent fan -free operation 

PENRIL 300/1200 
MODEM 

Originate /Auto -Answer 
$799.00 

RS232 
Full duplex over voice 
grade phone lines 
1 year warranty 
Stand alone 

LA34 
DECwriter IV 

$1229.00 
110 or 300 baud 
RS232C ASCII 
I- fiction feed /up to 15 wide 
paper 
gx7 dot matrix. impact 
printing 
Upper /lower case 

132 columns 
Upper /lower case. true 
descender s 

Uutniatiix Impactprniting 

The 550 BANTAM 
from Perkin -Elmer 

$799.00 
All the features of the 

Hazeltine 1400 & 

LSI ADM -3A plus 
Upper Lower Case 
7x 10 Character Matrix 
White or Black Characters 
Transparent Mode 
Addresable Cursor 
lab Function 
Backspace Key 

0 -300 or 1200 baud 
Bell 212A & 103/113 
compatible 
FCC certified for direct 
connection to phone lines 
via RJ 11C voice tack 
(standard extension 
phone lack) 

USR -300 Series 

USR -310 Originate USR --330 
Originate/ 

Auto -Answer 

Acoustic Coupler 
$159.00 

0 -300 Baud 
Bell 103/113 compatible 
Stand Alone 
RS232 

1 Year Warranty 
Crystal Controlled 
State of the Art LSI circuitry 
5 stage active filters 

Modem 
$339.00 

FCC certified for direct 
connection to phone lines via 
standard extension phone 
tack 

USR -320 
Auto -Answer Modem 

$319 00 

U.S. ROBOTICS, INC. 
1035 W. LAKE ST. 

Sales 
General Offices 
Service 

CMICAOO, ILL. 60607 

(312) 
(312) 

733 
733 
733 

-0497 
-0498 
-0499 
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Give them 
the Gift of 

Life 
iro ST. JUDE 
CHILDREN'S 
RESEARCH 
HOSPITAL 
Danny Thomas, Founder 

St. Jude Children's Research 
Hospital is the only 
research institution 
dedicated solely to the 
conquest of catastrophic 
diseases of childhood. 

In less than twenty years, 
the knowledge and new 
treatment procedures 
developed there have 
brought hope to suffering 
children who once would 
have been called incurable. 

This knowledge is freely 
shared with pediatricians 
and physicians all over the 
world. Children admitted to 
St. Jude Children's Research 
Hospital study programs 
receive total medical care 
without cost. 

This unique hospital needs 
help to continue. Inflation 
keeps eating away at the 
value of the dollar and 
increases the cost of 
operation. At the same time, 
the very success that allows 
children under its care to live 
longer means that St. Jude 
must provide free care to an 
increasing number of 
patients. 

Please join in this effort to 
save children everywhere. 
Write: ALSAC -St. Jude 
Children's Research 
Hospital, 539 Lane Ave., 
Memphis, TN 38105 for 
further information. 

Please give these children 
the Gift -of -Life by sending a 
tax -deductable gift. 
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CPIM Floppy Diskette Operating System - 
Packages xi/puked on diskette Conplele with 8080 as- 
sembler text editor 8080 debugger and ianous ulilies 
plus lull documentation. CPM available configured for 
most popular computer /disk systems including. North 
Star Single. Double or Quad density. Altar 8" disks, 
Helios II. Exdy Sorcaror Vector MZ Polyfbiphic 
881314 Heath 1-1171 a N891, TAS8Ot ..COM 3 71 2 and 
cOM Micro Disk plus many other configurations avas- 
abledllnestelt .. 51451325 

MAC 8080 Macro Assemble FW Intel macro deliru 
tons Pseudo Ops include RPC. IRP REPT. rITLE. 
PAGE and MACUB Z -80 library included. Produces 
Intel absolute hex Output plus symbols lie la use by SID 
(See below) 51001515 
SD 8080 symbolic debugger Full trace. pass count 
and oreak -poil program I ,sting system with back -trace 
and histogram uhlAnS Whin used with MAC. provides 
lull symbolic display or memory labels and equated 
values 5951515 
TEX Test formatter to create paginated. page - 
numbered and justified copy Iron source text Nes, di- 
rectable to desk orprenler. . $83,813 

DESPOOL Pr am topermrl simultaneous printing 
01 data from ask while user executes Mother program 
Iran the console $301810 

ailiapOottrA 
MICROSOFT 
Disk Extended BASIC Version 5, ANSI compels- 
Lie with long variable names WHILE WEND. chaining. 
,amiable length tile records $3001828 
BASIC Compiler - Language compatible wen Ver- 
sion 5 Microsoft interpreter a rd 3 -10 Mmes faster exec u- 
Iron Produces standard Microsoft relocatable binary out- 
put Includes Macro-80 Also linkable to FORTRAN -80 or 
COBOL-80 code modules 53501525 
FORTRAN -80 ANSI 66 (except for COMPLEX) 
plus many extensions. Includes relocatable object com- 
pel Inking loader. library with manager Also includes 
MACRO -80 (see below) $400:325 

D COBOL -80 - ANSI '74 Relocalable object output. 
Format Same as FORTRAN-BO and MACRO-80 
modules Complete ISAM, interactive ACCEPT DIS- 
PLAY COPY. EXTEND 36251525 
MACRO -80 8080 280 Macro Assembler Intel and 
Z110g mnemonics supported Rebcatable liokabte output. 
Loader Library Manager and Cross Reference List 
utilities included $1491513 

J EDIT-S0 Vey fast random access text editor for text 
with or without line nurnberS Global and nlra -line corn. 
mends suppoeed Fife compare dilly included 589'615 

MICRO FOCUS 
CIS COBOL (standard) - ANSI 74 COBOL 
standard vimplei fully .audatOd ey U S Navy tests to 
ANSI level t Supports many teatimes to les el 2 including 
dynamic loading d COBOL /nddufes and a Iui ISAM lile 
ladrly. Also wagtail interactive debug 
and powerful interactive extensions to support protected 
and unprotected CRT screen lormalling Irom COBOL 
programs used with any dumb terminal 36501330 

L as COBOL (compact), --r COBOL subset compiler 
tor use On a 32K byte mforett fluter Valuable range of 

COBOL language Jesuits. many at level 2 and including 
ISAM and me CIS COBOL interactive screen formatting 
of dumb terminals 3680/350 
Forms 1 CRT screen editor to build application CRT 
formals with protected ana unprotected held areas Out- 
put rs COBOL data deschpberiE for copying into CIS 
COBOL programs. BrI1Iry itiwatesgtecfloe of writing screen 
erpul and output deeoigions'by hand and greatly speeds 
interactive appvcadon programming Output requres CIS 
COBOL compact compiler 5125/820 

Forme 2 - Forms t screen editor plus indexed lile 
application program generator, Automatically creates a 
query and update program) d. Indexed files using CRT 
protected and unlitot3aed screen'tormats No program- 
ming experience needed: Output program directly com- 
piled by either of CIS COBOL compilers .. .3200/320 

MOOS SYSTEMS 
KISS Keyed Index Sequential Search Oilers com- 
plete MuftrKeyed Index Sequential and Deed Access Ile 
management Includes bu8 -n utility functions for 16 or 
32 bd arithmetic strig.rneger conversion and string 
compare Delivered as a relocatable linkable module in 
Microsoft tarma for use with FORTRAN -80 or COBOL - 
80. etc 3333323 
KBASIC Microsoft Disk Extended BASIC with an 
KISS lacdihe5, Integrated by implementation of nine 
additional commands In language. Package includes 
KISS REL as described above and a sample magi list 
,;gram 59951345 

F M s a tale name or Ogdal Resaarcn 
:.50 -, a mad. nark of Leng Inc 

"' N h r I. 'r Bei.. . r.tr. . , 
- -- WHATSIT is a trademark d Computer Headware. 

t i .i' M rnr ir,rlr tHS-80 Model and PolyMor Im3t3.0 
riudhed and must use especally caroled ers.ors of 

sister, and m14i4.aInn, software 

t I IyM' rpnec do L3 CP M scheduled or September 15 release 

MICROPRO /.n.r 
SUPS, SOfI I - Sal. merge. extract u14ty as absolute 
eketulable program or linkable module in Microsdl for- 
mal Sots tired or variable records with data in binary. 
BCD. Packed Decimal EBCDIC. ASCI hooting. fired 
pont, exponential, held justified, etc. etc. Even variable 
number of !melds per record .... .32231323 
Super -Sort II - Above available as absolute orooran 
only . ... ... 3173/823 
Super -Sort III As r without SELECT EXCLUDE 

31251825 
Word -Star - Menu driven visual word processing sys- 
tem Ior use with standard terminals. Text lormalling per- 
formed on screen. Facilities for text pugnale. page 
number, lustily, ceder and underscore. User can pnnt 
one document while simultaneously editing a second. 
Edit facilities include global search and replace. read/ 
write to other text Isles. block move. etc. Requires CRT 
terminal with addressable cursor positioning 3445/525 

Word -Master Text Editor - In one mode has super- 
set of CP,'M's ED canmands including global searching 
and replacing. !onwar d and backwards in file. In video 
mode. provides hue screen editor for users with serial 
addressable -cursor terminal 3123/323 

SOFTWARE SYSTEMS 
CBASIC -2 Desk Extended BASIC - Non- interactive 
BASIC with pseudo -code compile and runtime nterpre- 
1W. Supports lui hie control. chaining eloper and ex- 
tended preceon rambles etc. 31091313 

iipoisd4aeovisi#1! oad 
STRUCTURED SYSTEMS GROUP 
General Ledger - Interactive and flexible system 
providing prool and reporloulputs. Customization oI COA 
created interactively. Mulple branch accounting centers. 
Extensive checking performed al data entry for proof. 
COA correctness, etc. Journal entries may be batched 
prior to posting. Closing procedure automatically backs 
up input tiles. All reports cM be tainted as necessary. 
Requires CBASIC ... . $8991525 

o 

o 

o 

o 

o 

Accounts Receivable - Open item system with 
output for sternal aged reports and tuslomer- oriented 
statement and billing purposes. On -Line Enquiry permits 
information for Customer Service and Credit depart- 
ments Interlace lo General Ledger provided it bon sys- 
tems used. Requires CBASIC 5699/525 
Accounts Payable Provides aged statements of 
accounts by vendor with check wrong lot selected n- 
voices Can be used alone or with General Ledger and or 
with NAD Requires CBASIC 5699/525 

LETTERIGHT - Program tocreale. edit. and type let- 
ters or other documents. slat Iaclrlles to enlor display. 
delete and move text. with good vIdeo screen presenta- 
tion. Designed to rieegtate with NAD for loan letter mail- 
ings. Requires CBASIC ... .... . ... ..3179/925 
NAD Name and Address selection system interactive 
mail list creation and mantenance program with output 
as lull reports with reference data or restricted nlormna- 
lion for mail labels Transfer ,yslerr tor extraction and 
transfer o1 selected records to create new lies. Requires 
CBASIC . .1791520 
()SORT - Fast sod /merge program to files with fixed 
record length variable held length information. Up to five 
ascending or descending keys. Fill bark -up of d Nes 
created. .5 

OYSTEYSOORIAN 
SOFTWARE 

PAYROLL SYSTEM - Maintains employee masser 
lite. Computes payrol withholding for FICA Federal and 
Slate taxes. Pmts payroll register. checks. quarterly re- 
ports and W -2 forme Can generate ad hoc repots and 
employee lam letters with mail labels. Requires 
CBASIC Supplied in source code. 3390/333 
APARTMENT MANAGEMENT SYSTEM - Fl 
nancial management system or receipts and security 
deposits oI apartment projects Captures dala on varan - 
ries revenues. etc. lo annual Vend analysis. Daily report 
shows late rents. vacancy milices. vacancies. income 
lost Through vacancies. etc Requires CBASIC. Supplied 

mn source code . .33901535 

INVENTORY SYSTEM - Captures stock levels 
costs. sources. sales. ages turnover. markup etc 
Transaclron nlormation may be entered for repoiteng by 
salesman, type d sale date d sale, etc. Reports avail. 
able both for accounting and decision making Requires 
CBASIC. Supplied in source code. 3590/835 
CASH REGISTER Maintains files on daily sales. 
Files data by sales person and item Tracks sales. oven 
rings, refunds, payouts and total nel deposes. Requires 
CBASIC Supplied in source code $5901835 

tiny C - hleiacllve interpretive system for leaching 
structured progamrvg techniques. Manual includes lull 
Sarce listings 5751340 

Prices and specifications subject lo change :. r' notice 

awe 

BDS C Compiler - Supports most major features d 
language. including Structures. Arrays, Pointers. recur- 
sive function evaluation, linkable with library to 8080 bi- 
nary Output. Lacks dala initialization, brig 8 float type and 
static P. register class specifiers. Documentation includes 
"C" Programming Language book by Kernighan 8 
Ritchie ... .. $110313 

WhItesmithe' C Compiler - The ultimate re sys- 
tems software tools. Produces ( ter code than Pascal 
with more extensive I VA onforms to the lull 
UNIX' Version 7 G ajo described by Kermghan 
and Artchie. anr?itlall s.a able over 75 functions for 
perlormrng I /O. y{{rr'irr manipulation and storage alloca- 
tion. Compiler output in A- Natural source Supplied with 
A- Natural (see oelow) requires 60K CP. M $830/330 
A- Natural - Narrative assembler with Inking loader. 
librarian. extensive BOBO %mibibatidp library in A- Natural 
relocatable tormatandtraMlalord from A- Natural source 
to Microsolt MACRO.80 Source and from A- Natural rel to 
source ... ..... ...3330/815 

ALGOL 80 Complier - Powedd block-structured 
language featuring economical run lime dynamic aleca- 
nOn Of memory. Very compact (24K total RAM) system 
enplementeng almost all Algol 80 report lealures plus 
many powerful extensions including string handing direct 
dsk address VO etc Requires Z80 CPU .5199/520 
280 Development Package - Consols oc (11 disk 
lie line editor, w0h global inter and intra -line tackles (2) 
Z80 relocating assembler, Zilog /Mostek mnemonics, 
conditional assembly and cross reference table 
capabilies, (3) linking loader producing absolute Intel 
hex disk lie. .. 395/520 
ZOT - 280 Debugger toQ t(aç4 break and examine 
feigners wM Vandal!' apeg k DT 

when 
en 

Se displays. 5I uIb to DDT. 335 when or- 
dered with ZOO DgMoWent Package ... .. $50/810 
DISTEL - Disk based disassembler to Intel 8080 or 
TD(JXitan ZOO source code. ising and cross reference 
Isles. Intel or TOLIXilan pseudo ops optional. Runs on 
8080 . . . . . .... . ..... .. $651310 
DISILOG - As DISTEL Io Nog Mostek mnemonic 
files. Runs on Monty .. ... ...365/310 

TEXTWRITER III - Ten formatter to ¡unity and pagi- 
nate letters and other documents Special lealures in- 
clude insertion oI text during execution Iron other disk 
lies or console. permitting recipe documents to be 
created from linked Iragments on other fibs. Has ladles 
for sorted index, table DI contents and loolnote insertions 
Ideal Ior contracts, manuals. etc. 3125/320 
Postmaster - A comprehensive package lof ma list 
maintenance. Features mtyhp3 8eyed record extraction 
and label producagn. A'/oem Lana, program is included 
which provides neat letters on single sheet or continuous 
lams. Requires CBASIC .3150/325 

WHATSIT? - Interactive data -base system using 
associative tags to retrieve information by subject. Hash- 
ing and random access used loi last response Requires 
CBASIC ... . . .5125/325 

XYBASIC nteractive Process Control BASIC - Furl 
disk BASIC lealures plus unique commands to handle 
bytes. rotate and 5hÁ1. and lo lest and sel bits. Avalable 
in Integer, Extended and ROMable versons 
Integer Disk or Integer ROMable $293/323 
Extended Disk or Extended ROMable . _ . _ 33931323 

SMAU80 Structured Macro Assembled Language - 
Package ot powerful general purpose text macro pot- 
essor and SMAL slmctured larguagecOmpier SMAL -ris 

an assembler language TE with IF -EN -ELSE. LOCI, 
REPEAT- WHILE, DOENO. BEGIN-ENO constructs 

_..5751315 
SELECTOR II - Data Base Processor 1 o create and 
maintain single Key data bases. Prints lormatted, sorted 
reports with numerical summaries. Avaiable Ion Microsoft 
and CBASIC (slate which) Supplied in source code 

31951820 

SELECTOR III - Mue pue.. up to 24) Key versos of 
Selector II. Comes with applications program including 
Sales Activity Inventory. Payables. Receivables. Check 
Register. Expenses. Appointments. and Client'Patient. 
Requires CBASIC Supplied in Source code .3295/520 
Enhanced version la CBASIC-2 ... $345/320 

CPM/374X Utility Package - Has lull range of 
functions to creale Of re -rame an IBM 3741 volume, dis- 
play directory idm oration and edil the data set contents. 
Provides toll lite transfer loches between 374t volume 
dala sels and CP /M tiles . . . 31951510 

BASIC UTILITY DISK Consists oc (t I CRUNCH 
le - Compacting utility b reduce re size and increase 
Ids Veed of programs r EOC o1l eO Basic and TRS - 
Basic. (2) DPFUN OOuId OreCiSion subroutines for 
computing nineteen áSitacenddental functions including 
square root. natural leg. log base 10, sin, arc sin. hyber- 
belic sin hyperbolic arc sin. etc Furnished in source on 
diskette and documentation 550/335 

STRING BITS Fortran ter string handling. 
Routines to lind, tie. pack. to arase. concatenate 
and compare charectar'utnn' . lofs package completely 
eliminates the protaeSociated with character suing 
handling in FORTRAN. Supplied with source .5451315 

Flippy Disk Kit- Template and instruction lo modey 
single sided 5'i diskettes Of use Of second side in sin - 
gledsided drives . 312.50 

Software for most popular 8080/Z80 computer disk systems 
including NORTH STAR, iCOM, MICROPOLIS, DYNABYTE DB8/2, 
EXIDY SORCERER, SD SYSTEMS, ALTAIR, VECTOR MZ, 
8 "IBM, HEATH H17 & H89, HELIOS, IMSAI VDP42 & 44, REX, 
POLYMORPHIC 8813, OHIO SCIENTIFIC and IMS 5000 formats. 

Shojpïngì s 
No. oThe Software Supermarket a a trademark of Lifeboat Associates 

Lifeboat Associates 

THE 
SOFTWARE 

_$ PER- 

Orders must specify 
Oak systems and 
tamats e g North 
Star 5ngle or douole 
density. IBM single or 
2D 256 Altar. Helios 
i, Micropolis Mod la 
B 9/4" soft sector 
(Micro ICOMSD 
Systems Dynaoyte). etc 

Add SI/Ilem shipping 
($2 mil Add SI 
additional br UPS 
COO 
Manual cool 
apl'MCable against 
price of subsequent 
software purchase 

The sale of each 
:)ro ¡..ery -nitw are 
package conveys a 
license IOr use on one 
system oily 

Lifeboat Associates, 2248 Broadway. N.Y., N.Y. 10024 

(212) 5800082 reiex. 668585 



Listing I continued 

490 C9 = 0.0 
500 D = O.0 
51U DU = 0.0 
520 D1 = 0.0 
530 D2 = 0.0 
540 D3 = 0.0 
550 PRINT "THE SNIP CAN SuJIVEL ";32;" DEG/SEC. " 

560 PRINT "EARTH'S GRAVITY IS 32.1i4 FT/SEC/SEC. " 

570 PRINT "FORWARD VELOCITY NEEDED FOR ORBIT ";C2;" PT/SEC. " 

5t30 D = D + 1 

590 D4 = ,A2(D) / 2.2046 
600 D5 = A3(D) / 44(D) / 2.2046 
610 D6 = A1(D) / 2.2046 
620 D7 = D6 
630 D8 = 43(D)/2.2046*9.80665 
640 PRI;4T "IGNIrI')N OF STAGE ";D;", EJriìi2 THE STAGE NUM3ER. 
645 INPUT X1 

650 00 TO 1090 
660 PRINT "ENTER THROTTLE SETTING IN i, FROM U TO 100, " 

670 PRINT "THRUST ANS,LE IN DEG. FROM ";34;" TO ";B4 
680 PRINT AND BURN TIME IN SECONDS. " 

690 INPUT D9, E, EO 
700 D9 = A3S(D9 / 1U0.U) 
710 E1 = D9 * D8 
720 E2 = D9 * 05 * A7 
730 E3 = E2 / 100. 
740 04 = Eo - (.A7 / 100.0 ) 

750 E5 = C5 * Cl 
760 E6 = 0.0 
7 7 0 I F ED = 0.0 THEN 1030 
780 IF Cl < CO TvËN 1080 
790 E6 = E6 + A7 
BOO E7 = D7 - E2 
810 E8 = E1 / (D4 + (D7 + 07 ) / 2.0 ) 

820 IF E7 F.3 THEN 850 
830 E7 = 0.0 
840 E8 = 0.0 
85U IF A3S( E - B9 ) < 35 THEN 930 
860 IF E < B9 THEN 890 

Tait continued: 
pounds being required first. For each 
stage, the computer then asks for the 
weights of the fuel and hull (or 
tanks), the maximum thrust desired, 
and the specific impulse of the fuel. 
To insure the possibility of achieving 
orbit, a fuel to hull weight ratio of 4 
or 5 to 1 is suggested. A thrust of 
about 20 percent more than the mini- 
mum amount required to lift the ship 
is suggested, so that the ship has suffi- 
cient acceleration, even when heavily 
laden with fuel. 

Specific impulse is a figure of merit 
for fuel performance, the thrust to 
burn -rate ratio. Suggested values for 
different fuels are given in the pro- 
gram. Knowing the thrust and speci- 
fic impulse defines the burn rate, and 
knowing the amount of fuel on board 
designates how long it will last at full 
throttle expenditure. Next, a printout 
chart, to be described shortly, dis- 
plays initial fuel, altitude, and the 
velocity status of the ship. 

At this point, the flight begins; the 
user is in control, and must specify 
the throttle setting, firing angle, and 
burn time for each maneuver. The 
force on the ship (in newtons) is first 

Listing I continued on /,age I to computed from the throttle setting 

Cs INFINITE BASIC ae. 
RELOCATABLE MODULES FOR THE TRS LEVEL II AND DOS SYSTEMS 

LOAD ANY OR ALL MODULES. FOR $49.95 THE CORE PACKAGE INCLUDES: 
oo MATRIX PACKAGE o0 

Over 30 BASIC commands including: 
oo Matrix Read, Inverse, Transpose, and Identity. 

Simultaneous Equations!!! 
0o Add, Subtract, or Multiply Scalars, Vectors, or Multi - 

dimension arrays!!! 
oo Dynamically Reshape, Expand, Delete Arrays, Change 

arrays in mid -program. 
0o Copy array elements, set arrays to scalar, zero arrays, 

move arrays. 
co Tape array read and write including string arrays. 

FOR $29.95 more get the oc BUSINESS PACKAGE 
co Eliminate round -off error!! Multiple precision packed 

decimal arithmetic. 127 -digit max. accuracy 
0o Binary search or sorted arrays. Insert new elements in 

sorted arrays!!! 
0o Automatic page headings, footings, and pagination. 

Includes forced end -of-page. 
0o Automatic hash for record retrieval!! And more for your 

professional packages. 

COMMAND PROCESSOR 'COMPROC' for $19.95 (DOS only) 

Extend DOS -AUTO command to perform multiple steps either at power -up or as a user command 
Execute a script consisting of a sequence of commands or data from a BASIC command file. 

REMODEL + PROLOAD for $34.95 (Specify 16, 32, or 48K version) 
REnumber any section of a program, MOve program segments, DElete program lines. 
Combine programs with renumber and merge. Load or save any portion of program from tape. 

DISK SORT PROGRAM'DOSORT' for $34.95 (Specify 32 or 48K, minimum 2 disk system) 
SORT /MERGE multi- diskette sequential files. Multiple variables and keys. 
Includes machine language in- memory sorts, comparators and string handling. 

oo STRING PACKAGE oo 
Over 40 BASIC commands including: 

co Left and right justify, truncate, rotate. Text justification. 
String centering. 

oo Delete or insert substring, Pack strings, Convert to upper 
or lower case. 

0o Translate characters, Reverse strings, Verify function, 
Number of occurrences. 

co Masked string searches for simple or array variables. 
Encrypt or decrypt strings. 

0o Compress /uncompress character string arrays to 6 bits or 
less per character. 

oc 0o AND the famous RACET machine language SORTS. Multi- 
key multivariable and string. Sort 1000 elements in 9 sec!! 

FUTURE oc ADD -ON PACKAGES oc will include 
oo STATISTICS oo INPUT /OUTPUT oo GRAPHICS oc 

Attn: TRS Add -On OEM's: We can support your special 
hardware add -ons with direct BASIC commands. 
System Houses: We license System House usage of 
oo INFINITE BASIC oo modules. 

COPY SYSTEM TAPES with `COPSYS' for $14.95 (NonDOS) 

Check, VISA, M/C C.O.D. 
Calif. residents add 6% 

Telephone Orders Accepted 
(714) 637.5016 

WHEN ORDERING PLEASE 
ADVISE PUBLICATION SOURCE 

RACET COMPUTES A 
702 Palmdale, Orange CA 92665 
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Ara Ifial 
Somelhing flew on the Horizon 

from 
Technical Sgftemf Confultantf 
Extended BASIC for 6800 and 6809 
Finally, a BASIC for serious business 
applications or scientific programming is 

available. All the features of our regular BASIC 
are supported -and more. Floating point 
calculations are carried out to an internal 
accuracy of 17 digits. Most math functions are 
accurate to 16 digits with a minimum accuracy 
of 13.5 digits. Integer variables have been 
included to allow fast execution of control loops 
and array indexing. Even with the double 
precision math package, this BASIC is still one 
of the fastest around. 
The business programmer will appreciate the 
versatile PRINT -USING capabilities which 
include dollar and asterisk fill, trailing minus 
sign, imbedded commas, and scientific 
notation. New string functions have been 
added for string searching (INSTR) and for 
creating a string which is the date (DATES$). 
DPEEK and DPOKE are 16 -bit peek and poke 
type functions. The SCALE command has 
been included to eliminate the round -off errors 
typically encountered in binary math packages. 
The INCH$ function allows single- character 
input from the terminal. Programmer control of 
control C breaks is also included. 
Overall, the Extended BASIC is the most 
complete BASIC offered for micro users and is 

only available on FLEX" disk. A system with at 
least 32K of user space is recommended. 
Specify 8" or 5" media (5" 6800 is FLEX" 2.0) 
and either the 6800 or 6809 version when 
ordering. 

AP68 -12 6800 Extended BASIC 

BASIC Precompiler 
This program allows the creation of BASIC 
programs without the use of line numbers or 
restrictive two -character variable names. 
Alphanumeric line and subroutine labels may 
be used, as well as variable names of any 
length. Comment lines are marked with non - 
alphanumerics for easy readability. The output 
of the precompiler is in the standard BASIC 
compiled form. This allows applications 
programs to be written, precompiled, and then 
distributed in a non -source form. The 
precompiler can only be used with one of 
Technical Systems Consultants' BASICs. 
Specify 8" or 5" (5" 6800 is FLEX" 2.0) when 
ordering. 

AP68 -13 Single Precision 
6800 Precompiler 

AP68 -14 Double Precision 
6800 Precompiler 

5P09 -7 Single Precision 
6809 Precompiler 

SP09 -8 Double Precision 
6809 Precompiler 

$40 

$50 

$40 

$50 

FLEX is a registered trademark of Technical 
Systems Consultants, Inc. 

IDt¢chnical fyrtemf 
conrultantr, inc. 

$100 Box 2570, West Lafayette, IN 47906 
5P09 -6 6809 Extended BASIC $100 (317) 463 -2502 
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070 89 39 93 
880 GO To 900 
89089.89-33 
900 69 39 88 
910 C4 C051691 
920 C BINIE91 
930 BB Ci 
940 F0 68 C 
950 FI CS F 47 
960 C6 1 CS Fl I / 2.0 
970 C7 C7 06 A7 
980 F2 FO C62 / Cl - 87 / Cl2 
490 P3 CO F2 07 
1000 I4 01 1 CO F1 1/ 2.0 47 
1010 If 09 0 0.0 TNEN 103u 
1020 Fl 6S / F4 
1070 07 67 
1040 CS FI 
1450 08 I3 
1060 CI F1 
1070 IF E6 < 94 THEN 770 
1080 C3 03 06 
1000 02 02 1 

1100 41021 1 CI - CO 1 / .3040 
1110 IF CI > 41021 THEN 1130 
1120 C9 81821 
1130 IF 61021 0. 0.0 T061 1150 
1140 41021 0.0 
1150 IF 41021 < 400000.0 THEN 1170 

1170 F5 61021 / 5200. 
1100 F6 C8 / .3048 
1190 P7 F6 15./22. 
1200 F8 CS / 3048 
1210 F9 P8 15./22. 
1220 6011121 CO / 86 
1230G 100. 07 / 06 
1240 GO 
1750 GI 87 / Cl..2 - C62 / CI 
1260 32 08 / 384 871 / .1048 
1270 23 22 IS. / 22. 

1280 04 32 - 1 GI / .3044 I 

1290 35 54 IS. / 22. 
1300 06 GI / .3048 / G2 
1310 37 100. G6 
1320 28 90.0 
1338 IP G6 0. 1.0 T3CN 1300 
1340 48 9TN1 36 / $081 1.0 - 3862 1 1 / 88 

1350 G9 636í 87 / CI 1 / .3018 
1360 0 100. FB / C2 
1370 NO 100. 63021 / 1 48 520u. 1 

1380 N1 100. F8 / 09 
1390 82 I C2 - P8 I / 72 

1400 83 1 G9 - F8 I / 02 
1410 If P6 0.0 THEN 1110 
1420 84 140.5280. - 6(021 1 / P6 
1470 IP 94 1. 9999.99 THEN 1460 
1440 94 - 9999.99 
1450 99 rr9ES OVEN 9999.99 SET TO 999).99 TO NOT EMCEE° DISPLAY. 
1460 1 03 <> 1.0 THEM 1180 
1470 001NT '4000 FT. ACHIEVED. YOU ARE to VACUUM. 
148u PRINT .FLIGHT TINE...FUEL LEFT.AT POLL TN60T..SMIP ANGLE. 
1490 PRINT C34SCC..G359.4103SCC..89 :000. 
1500 30347 
1510 F61NT 9LTITUDE.ASCRNT MTE.1106N460 V..RANGE 
1520 PRINT 410213 PT.. P64 IT /SSC.PB:IT /SEC.A01021:MI. 
1510 PRINT 1390,41.°.1374,1I/9R..8.93,41/14R 
1540 PRIM? 
1550 PRINT NA4 9CC6L,N44 VE6T ACCEL.ANGLEIC.A.I.THROTIC. A. I. 
1540009- 1r40161C.A.4, CRITICAL ANGLE FOR CON4T. 9SCET OT POLL TM6OT. 
1570REN- ?M6OTIC.A.1. CRITICAL MOT. OF CONST. ASCENT ST 900EG. 
1580 PRIM. 524117/8/0..713.1T /3 /S.FULL TM6OT..V66T. Po4. 
1590 PRINT G7 4 11I/ M/ 8.GS38I/8/3.00:.0C4..0741 
1600 PRINT 
1610 PRINT 01.9 ORBITA*, VELOCITY.1001 709176E Rewiie.. 
1620 PRINT 914.0 VELOCITY 40E0E0 FOR ORBIT AT C086ENT 9LTIT006. 
1630 PRINT 
1640 PRINT .7196 TO ACHIEVE:. 
1650 PAINT 069. ALT..083. VEL..CUe. ALT. 063. VEL. 
1660 PRINT "AT 006. RATS..AT FULL 7860Í'..A? PULL MOT.. 
1670 PRINT 41;SEC..M2: SAC..M3 :SCC. 
1680 PAINT 
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and maximum specified thrust. Also, 
note that a firing angle of ninety 
degrees is vertically upward, and 
angles less than ninety degrees are to 
the right, or east. etc. A one hundred 
percent throttle setting at ninety 
degrees for fifteen or twenty seconds 
is suggested to gain altitude before 
beginning to swivel the ship to 
achieve horizontal orbital velocity. 

The amount of fuel used during an 
iteration is simply the throttle setting, 
times the maximum bum rate, times 
dt. This amount, subtracted from the 
weight of the fuel at the beginning of 
an iteration, gives the amount 
remaining at the end. The amount of 
fuel a ailable during an iteration is 
taken as the average of the amounts 
before and after. This is added to the 
weight of the tanks and the upper 
stages that the engines must lift, and 
is the in stan taneous weight (in 
kilograms) of the craft. Dividing into 
the thrust force yields the current 
engine thrust acceleration A, during 
the iteration, in meters per second per 
second (m /s9. 

For a given firing angle, the hori- 
zontal and vertical components of 
this acceleration. a. and a,.. art 

taken. Horizontal velocities and the 
range are computed by. 

VN- V,. +a,.xdt (2f 
V.... IV,. +Vnf /2 (31 
range ranyge +V_.xdt (4) 

where, for a partindar iteration, V. 
is the initial horizontal velocity, V, is 
the final horizontal velocity, and V... 
is the average of the two. 

The total outward vertical acre) 
eration a., is computed by adding 
centrifugal acceleration to the engine 
acceleration and subtracting gravity's 
downward contribution as follows: 

a -a,. +1W,..10..) CM/o>.. I51 

where, r., is the initial value of the 
vertical distance of the ship from the 
Earth's center. G is the gravitational 
constant, and M is the maw of the 
Earth. From the vertical acceleration, 
the velocities and altitude art com- 
puted just as the horizontal compo- 
nents were computed in equations 2 
thin 4. 

From physics, it will be noted that 
if no external force is applied by the 
engines, the rocket's angular momen- 
tum is a constant. For each maneu- 
ver. therefore. the computer retains 



Listing 1 continued: 

1690 IF H < 100.0 THEN 1760 
170U IF HO < 100.0 THEN 1760 
1710 DO = DO + 1 

1720 IF D0 ) 1 THEN 176U 
1730 PRINT "IN DESIRED ORBIT. TO CONTINUE ENTER 1, TO PLOT ENTER 2. 

1740 INPUT H5 
The following constants were 

used in listing 1: 
1750 IF H5 = 2 THEN 1920 
1760 IF C3 = 0.0 THEN 660 
1770 IF D7 <= E3 THEN 1800 
1780 IF A(D2) <= 0.0 THEN 1800 

G: Gravitational constant, 
6.67 X 10- "Nm2 /kg2 

1790 GO TO 660 
1800 IF A(02) = 0.0 THEN 1890 

M: Mass of the earth, 
1810 IF D < A5 THEN 580 
1820 D1 = D1 + l 

5.983 x 1020kg 1830 IF D1 <> 1 THEN 1850 

g: Gravitational acceleration, 1840 PRINT "LAST STAGE SHUTDOWN 
1850 IF DU <> 0.0 THEN 1880 

9.80665 N /kg, 
m /sec2= 32.I74 ft /sect 

1860 IF A(D2) <= 0.0 THEN 1880 
1870 GO TO 660 
188U IF A(02) > 0.0 THEN 1920 
1890 H6 = INT( SQR( F6 * *2 + F8 * *2 ) + .5) 

0.3048 meters /foot 1900 H7 = INT( SQR( F7 * *2 + F9 * *2 ) + .5) 

2.2046 pounds /kg 1910 PRINT "YOU CRASHED AT ";H6;" FT /SEC, ;H7;" MI/HR. " 

1920 PRINT "AFTER ";D2;" PLOT POINTS: " 

193U FOR H8 = 1 TO 02 
1940REM -PLOT A(H8) Y -AXIS, VS. AO(H8) X-AXIS, ALTITUD3 VS. RANGE. 

the product of horizontal velocity 
and distance from the Earth's center. 
If the engines are off during an itera- 
tion, the new horizontal velocity is 

set equal to this product divided by 
the new vertical distance value at the 
end of the iteration. Thus, angular 
momentum is conserved. As the ship 
coasts towards Earth, its horizontal 
velocity increases slightly, and would 
decrease slightly if the ship were 
receding. Quantities are then reini- 
tialized and the next iteration begins. 

When a firing sequence is com- 
pleted, an important quantity Q is 

computed. It is the ratio of the net 
downward acceleration (gravitational 
minus centrifugal) to the total acce- 
leration. The engines can currently 
deliver: 

GM _ V2",.,, 

( r; Q = z r; ) /a, 
(6) 

Multiplied by 100, this is the critical 
throttle setting which will cause the 
ship to hover if stationary, or move 
vertically at a constant speed without 
accelerating. It is also the sine of the 
critical angle of ascent at which the 
vertical component of thrust equals 
the current weight of the ship. The 
angle, equal to the inverse sine of Q is 

alternatively computed from: 

1950 NEXT H8 
1960 H9 = 25.0 
1970 REM -LOWER 25% CUTOFF OF ALTTTUDE FOR A BLOWUP PLOT. 
1980 I = C9 * H9 / 100.0 * 1.0001 
1990 10 = 02 + 1 

2000 TO = IO - 1 

2010 IF A(I0) > I THEN 2000 
202U I1 = 100.0 * AO(TO) / AO(D2) 
2030 PRINT "LOWER ";1-19; "% OR ";T;" MI. OF MAX ALT. ATTATNET)." 
2040 PRINT "FIRST ";T1; "% OR ";PO(TO);" MT. OF TOTAL RANGE." 
2050 PRINT "WITH " ;IJ;" STEPS :" 
2060 FOR 12 = 1 TO I0 
2070 REM -PLOT A(I2) Y -AXTS, V3. AO(T2) X -AXIS, LOWER ALT. VS. RANGE." 
2080 NEXT I2 
2090 END 

angle = tan -' (Q /x/1.0 - Q2) 

At this time, distance and velocity 
values are converted from metric to 
English units for display purposes. 

The first information printed con- 
sists of the elapsed flight time, the 
current ship angle, and the fuel left, 
both as a percentage of the original 
amount, and the number of seconds 
left at full throttle. Next, the program 
prints the altitude in miles and feet, 
the ascent rate and forward velocity 
in miles per hour and feet per second, 
and the number of miles down range. 

The next printed information con- 
sists of the critical angle and throttle 
values of constant ascent, the maxi- 
mum acceleration the engines can 
deliver, and the maximum vertical 
acceleration against gravity in both 
miles per hour per second and feet 
per seconde. For example, if the 
engine can deliver about 40ft /s2 the 

ship can accelerate at 8ft /s2 against 
gravity. 

Next the percentages of the orbital 
velocity and altitude are presented. 
The final items displayed are the time 
to achieve orbital altitude at the cur- 
rent ascent rate, and the time to 
achieve orbital velocity at the current 
full throttle rate of horizontal 
acceleration. 

At this point the user is ready for 
the next move, and must again 
specify a new throttle setting, firing 
angle, and burn time. Finally, at the 
end of the mission (either when you 
achieve orbit, or run out of fuel), you 
can plot a picture of your trajectory, 
altitude versus range, and an expand- 
ed plot of the start of your mission, 
the lower 25 percent of your total 
attained altitude. 

Have fun. As you will soon learn, 
getting your spacecraft to achieve 
orbit is no easy task. 
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SYNCH : -SOUND 
The ORIGI I - Pe . OW computers 

and offer EVERYTHING you need in Small Computer Systems 
Compare PRICE. QUALITY, DELIVERY. SERVICE and 

by you d have to Ionyplace else 

TEXAS jMENTS 
IN$Ì 

tai -Copy M 

Impact 
Prm ter 

QNY S41599 
00 

ANTITY 
PRICE 

SUPER 
SPECIAL! 

SIt1Gt_E OU 

We caul a 1011ine 
of Texas 

Instruments 
products 

'TERMINALS 3A 

40 SEAR- ADM 31 

SAEGA -ER p 42 

CALA 
* Sor paces 

LA 34 
DECwriter IV Teleprinter 

$1095.00 

1400 
j410 

E`T1NE 50 
Mod 1 Ed\t 

ZZZZZZZZ aly 

Sor paces 

SINGLE QUANTITY 
PRICE 

comP 
NORTHSTAR 

Horizon 11 
001) 

TERS 

CAW 
Sor pace 

DIGITAL 
SYSTEMS CALL 

Sor 
DSC 

2 city prices 

púá puye Dtsk 
PRINTERS 

auto_ 5¡45 KSß 
Sprint- S2g95.00 

P 

enA1 n11, 

eWnIP,, ìudry 

Ai* 

TEA -ETYPE Clak 
43.. Sor price 

cROMEMCO 

CA`-* 
3 .. Sor price 

Okidata SL 125 . . 

Javelin 9" Monitor . 

Persci 277 Dble 
Density . 

lmsai PCS 80/15 
Anadex DP 8000 

Printer 

MORE SPECIALS 

$2595.00 Livermore Accoustic 
Coupler . 

Centronics 
Micro Printer 

5" Scotch Diskette 
8" Scotch Diskette 

Our prices are too low to advertise. Please call or write. 
We now carry a full line of 

Alpha -Micro Products 

We have a full staff of Programmers and Computer 
Consultants to design, configure and deliver a Turnkey 
Computer System to meet your specific requirements. 

SYNCHRO -SOUND ENTERPRISES, INC. 
The Computer People 
193-25 Jamaica Avenue, Jamaica, New York 11423 
TWX 710.582.5886 

PHONE ORDERS. CALL: 
NEW YORK - 212/468-7067 

LOS ANGELES - 213/628 -1808 
CHICAGO - 312/641 -3010 

DALLAS - 214/742 -6090 

112 BYTE November 1979 Circle 355 on inquiry card. 



The National Micropastime 
Joseph J Roehrig 

JJR Data Research 
FOB 74 

Middle Village NY 11379 

During the past few years I have Listing I: Program Input which accepts data front the terminal and stores it in disk fibs 
spent too many Saturdays soldering for as by the baseball simulation. This program and others in the system no written in 

integrated-circuit sockets into North Star BASIC and use the North Star disk system. 

printed -circuit boards and have not 
had enough time to enjoy a good 9 ntnssn .xsuo/ 
baseball game. I fulfill my need to 

12 
s 

J1- 
vinTEan rt.E .is 

participate in our national pastime by zo OPExa0.F 
having my personal computer v. ä rrixe 
late the play of a baseball game. I can 110 I tit Ann[ 
be the manager of any team I choose. 120 . 6678.a6.x.D.T.sxx.p6.n0 
All I have to do is input a few base- 

130 INFUTI .P0/.C.wu.p2d6ut.itwb6v.6.6/ 
P 132 tiCUO1 

ball statistics. Presto! Out comes a $35 /xPUT a «,111E11110 
baseball simulation lusuming that ü> 1 1 5 4 -3 4 1 1 / . . C -1 1 1I/ 
the system I shall describe is set up). ii2 «re.FFA2T044SPIF/ eéiv/ /eV IEP+2TNEx146 

144 pi /.61F)4peE -11 
System Demonstration 146 xExT bla /.1691615113C\616/.616//11 

The search for baseball statistics is 155 Os.xssas 

easy. The Sports Encyclopedia Base- too ((PPITLCHERMa.60/ \FORE =1T0ó \YEITE40.6E1\xEx} \xExT 

ball, published by Grosset and Dun- oo F004..0309 
lap, has all that you could want. A 0 1tPUrxatE .xs 

called Input (shown in list- 1 'T tmue .wse.C.0 
program P ?32 IEC .6.0/.C.p1/.p2/.613/ 
ing 1) is used to enter the statistics in- 232 lie- OTxExc1 
to the computer. Figure 1 shows the 235 INEUT .za\Ii24 <> T500250 

am Input working. 
240 101.73 

Pr Fir P n 240 
MI 

/.6.n/.puw2/ 
First you enters filename to carne- so 1 -6eTVe 

spond to the team (the 1975 Boston 270 
1.12 /.r 3/ /C 

/1ó11t 

Red Sox in the sample run) whose sta- 235 xs =xs.as 
tistics are being entered. Next, the 250 upneio.xs.pm.eu.e2t.eut 
program requires the name and data 290 xExT\ 2- 0\i0aa- rt0138\uut TEI10.AxEon ccosE40\EsD 

for seventeen players who are not 
pitchers. Yastrsemski is input along TEAM FILE s n- 455rox 
with his batting code of 1 (0 bats MITTENS 

right, 1 - bats left, 2 - bats from 
NAME s.saT... 

Ig NATE.P T4814E11W.P4.n0 
either side), number of times at bat 1.:43.146.30.1.14.07.67 a 
(543), hits (146), doubles (30), triples ntrLEes 
(1), home runs (I41 bases on balls Tiiaóué.1F.11. 44.xo 0.2: :.262.32.141 a 
(87), and strikeouts (67). The com- 
puter asks us if the data input is cor- Figure 1: Portion of sample execution of the program Input of listing 1. Normally daa is 

rect. A carriage return indicates entered for sixteen nonpitrtIng players and ten pitchers. 
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Listing 2: A program, Roster, which reads data from a disk file 
concerning composition of a given baseball team and displays it 
on the terminal for inspection by the user. Figure 2 shows an 
example of its use. 

10 

12 
DIMB(6)rN$(10) 
NT.=' 

L5 INPLIT'rEAM FILE ? ',FS 
17 
70 OFENtOrFf 
25 !'ID ', 

30 "HITTERS BArs HITS 2B 3B HR BB KO' 

40 FORA=Or016 
50 I(L.:AD4UrN$\FORB=0T06\REAIDtOrB(B)\NEXr 
55 ,X21rAr' 'r 

60 1Nii,TAB(16)rB(0)r 
65 1"/.5r3rB(1)rB(2),B(3)rB(4)rB(5)rB(6) 
70 NEXT 
75 !' 

80 ''PITCHERS R-I._ HITS BB KO' 
90 FIJRA =OTf9 
100 READt:), Fi(0),B(1),B(2),B(3) 
10°5'7 2I,Ar' 
110 !N %,TAB(16),B(0)r 
120 !^5F:3rB(1),B(2)rB(3) 
130 NEXT \END 

everything is all right. Any other in- 
put allows for the reentry of the data. 

Figure 1 omits the other sixteen en- 
tries and shows the first of ten pitcher 
entries. Here, the player's name Wise 
is entered along with his throwing 
arm designation of 0 (0= right, 
1= left), innings pitched (255), hits 
(262), bases on balls (72), and strike- 
outs (67). 

The next step is to see what infor- 
mation was entered and how the 
computer translates this data. In 
order to accomplish this program 
Roster (listing 2) is run. Figure 2 

shows that the execution of this pro- 
gram asks for a file name, and 
75- BOSTON is entered to corre- 
spond to the information just fed into 
the computer. The computer assigned 
identification numbers to the seven- 

TEAM FILE .7 

75- BOSTON 

ID HITTERS BATS HITS 
O YA:iTREMSKI 1 .232 
1 DOYLE 1 .296 
2 BLIRLESON 0 .234 
3 FETROCELL_I 0 .217 
4 EVANS 0 .246 
5 LYNN 1 .297 
6 RICE 0 .290 
7 FISK 0 .300 
8 COOPER 1 .2'73 
9 CARRO 1 .204 

10 GRICiGIN 0 .226 
11 BENIOL]EZ 0 .262 
12 MILLER 1 .163 

13 HEISE 0 .20E1 

14 MONTGOMERY 0 .221 
15 BLACKWEI_.L. 2 .172 
16 CONEGL.IARO 0 .108 

ID PIrCHERS 
O WISE 
1 TIANT 

' LEE 
3 MURET 
4 CLEVELAND 
5 WILLC)IJOHBL 
6 POLE 
7 DRAGO 
8 SEGUI 
9 BUR roN 

R-I.- HITS 
O .253 
O .:2:ßi0 
1 .259 
1 .218 
O .749 
O .237 
O .'267 
O .229 
O .230 
1 .26r) 

:?B 3B 
.205 .212 
.:!t9 .240 
.171 .178 
.11i6 .167 
.212 .265 
269 .309 
.167 .190 
.161 .207 
.179 .242 
.2:56 .293 
.087 .087 
.192 .247 
.095 .143 
.1.11 .111 

.227 .2`10 

.11:5 .192 

.143 .143 

BB 
.323 
.:318 

.324 

.343 

.324 

.320 

.351 

.333 

.:369 

.346 

IcCI 

.136 

.135 

.074 

.132 

.149 

.110 

. :L 4;3 

.146 

. I 7'=, 

HI: 

.:308 

.?81 

.219 

.240 

.381 

.429 

.3.1.6 

.322 

.389 

.476 

.1o1 

.274 

.143 

. 1 .1 .1 

.295 

.192 

.429 

BB 
.3/0 70 

.340 
306 

.309 

.349 

.402 

.31T,0 

.39.3 

.:3:ï2 

.410 

.285 

.:3.`';1 

.:32fi 

.238 

.241 

.298 

.231 

.182 

.157 

.291 

.133 

.144 

.230 

.061 

.245 

.123 

.1(30 

Figure 2: Execution of the program Roster of listing 2. The file 
name is the same as that used for program Input. 

teen nonpitchers and ten pitchers, 
and translated all of the historical 
statistics into percentages. 

That was a lot of data entry. Since I 

would not want to redo the entire in- 
put job again to change one player, 
program Fix (listing 3) was written; 
its execution is shown in figure 3. All 
that must be done to change an entry 
is to enter a file name and a hitter's 
identification number (from 0 thru 
16), or a number greater than 16 as 
the identification number to change a 

pitcher. Once the pitcher correction 
section is entered, an identification 
number greater than 9 ends the pro- 
gram execution. 

Hypothetical Matchup 
With this data I am ready to play a 

fictitious World Series between the 
1961 New York Yankees (led by 
Roger Maris, who hit 61 home runs 
that year, along with Mickey Mantle 
and Whitey Ford) and the 1963 Los 
Angeles Dodgers (who beat the 1963 

ARE YOU PROTECTED? 
Against... Power blackouts? 

Software bornbouts? 
Floppy Freakouts? 

You will be if you've got a NVM- 
804 series non -volatile memory 
board. Long term S -100 corn - 
patible data retention is yours 
now at a low introductory price. 

10110111Willi 
111111 Ì11 1 

t 

, f `1r 

Assembled and tested 
4K x 8 $395 

Includes postage & handling 
Ohio residents 

add 41/2% sales tax 

CYGOL 1395 Golf Street Dayton, OH 45432 
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The face is (becoming) familiar 
No surprise ... it stands out in the crowd. The 

quality and reliability that Industrial Micro Systems' 
customers have grown accustomed to is now avail- 
able in our complete system. A system that will grow 
with your needs. 

You can start with a minimum 16K, single disk 
system. The system shown above can be expanded 
to 608K -Bytes of fast RAM with three double -sided. 
double- density drives. And more to come. 

The microcomputer industry standard CP /MTM 

operating system is delivered with the system. 
PASCAL is available. Industrial Micro Systems sys- 
tems users are developing an impressive array of 
application software. 

The system is offered in rack mount and table 
top versions and also in our own desk enclosure. 

In addition to gaining in familiarity, the Indus- 
trial Micro Systems picture for total system products 
should be coming into focus for everyone. Advanced, 
reliable electronics... industry standard software... 
and functional, high quality enclosures. 

Industrial Micro Systems, your source for com- 
plete systems. And the prices are right. 

Ask your dealer to see the full Industrial Micro 
Systems line of products and be watching for excit- 
ing new additions soon to come from Industrial Micro 
Systems, 628 N. Eckhoff St., Orange, CA 92668. 
(714) 633 -0355. 

After November 1, please call (714) 978 -6966. 

INDUSTRIAL MICRO SYSTE MS, I NC 
The great unknown. 

Circle 169 on inquiry card. 
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matrox 
microprocessor 

displays 
ALTR-2480 

ALT -256 

. .i.1 .r 4.. 

<Viiv 

. 

S100 BUS 

Standard TV Monitor Controllers 
ALPHANUMERICS: Transparent Memory insures 
clean video while leaving CPU free lo perform 
other tasks 24 e 80 or 2 pages 24 x 40 96 ASCII 
characters with descenders plus 32 graphics 
symbols Normal /inverse video and blink 
available on a per character basis. 

GRAPHICS: 256 e 256 high resolution 
monochrome sell -contained graphics display 
and a software controlled ALT -512 provides 512 
horizontal e 256 vertical or Iwo 256 e 256 images 
allowing grey scale or high speed animation X -Y 
addressing of memory located in I/O area allows 
CPU maximum work space. 

COMBINED: The ALT -256 and ALT -512 graphics 
boards allow easy connection to the AL TR-2480 
providing full alpha graph capability on two 
cards 

Matrox otters a highly diversified selection of 
modules and PC boards allowing customers to 
solve display problems rapidly and cost 
effectively These ready to use sub -systems are 
available oll the shell in sell -contained module. for 
any uP. or on PC boards. bus compatible with 
DEC LSI -11. POP -11. Mostek /Prolog STO. 
Intel NSC SBC Multibus. Motorola Exorciser 
Custom Designs as well as the MIX Al & MIX B1 
Alpha chips - the single chip keyboard & display 
controllers - give Matrox the most extensive 
display capability in the industry 

mahout Neelronk systems 

The Visible Solutions Company 

5800ANOOVER AVENUE. TMR., MONTREAL. OUE HAT INA 
TEL: ISM 735.1 07 TELEX: 05.62565 
US ONLY. TRIMEX BUILDING, MODERS, NY 12SS 
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Listing 3: A program, Fix, which allows the user to selectively correct data for a single 
player that has been stored on the disk by the Input program. 

10 IAMB( 7),N$(10) 

15 INF'UT'TEAM FILE 7 ',FS 
20 OPENiOrF$ 
90 l'HITTERS' 
100 INPUT'i 7 'rA\IFA>16THEN190\A=A*47 
110 INPIJT'NAME 7 ',NB 
120 t'BATSrABrHre,'FrHR,BB,KO' 
130 INPUr1'? 'rB(7),(:rB(1)re(2)rB(3),B(4),B(S)rB(6) 
132 IF(:=OTHENC=1 
131 INPUT' OK ?',ZS\IFZSC," THEN110 
137 B9=B(1)\H==C-B(1) 
140 C=C+B(S)\B(1)==B(1)/C 
142 FORF 2TU4\B(F)=B(F)/B9 \IFF=2THEN146 
144 B(F)=B(F)FB(F-1) 
146 NEXT\B(5)=-(B9+B(S))/C\B(6)=B(6)/H 
155 N$=N$fJ$ 
160 WRITEiOXArNSrB(7)rB(1)rB(2)rB(3)rB(4)rB(5)rB(6)rNOENGMARK 
170 GOT0100 
190 "PITCHERS' 
200 INF'UT'i ? 'rA\IFA:- 9THEN310\A-799F(A*32) 
210 INF'UT'NAME ? 'rN$ 
220 t'THROWSrIPrHrBBrKO'r 
230 INFUF1' ? ',B(0)rCrB(1) 'BC 2)r8(3) 
232 1FG=OTHENC=1 
:'35 INPUT"' OK ? 'rZ$\IFZ$0-"THEN210 
237 LF=C*2.'75 

240 C=(C*2.75)+B(1)+8(2) 
250 B(1)=B(1)/(: 
260 B(2)=(B(2)/C.)+B(1) 
'70 B(3)=B(3)/C 
275 NS' NS+JS 
280 WRITEiO%ArN$r8(0)rB(1)rB(2)rB(3)rNOENDMARK 
.300 GOTO 200 
310 CI.-OfSI.- 10\EN[I 

TEAM FILE 7 75 -BOSTO 
HITTERS 

0 

NAME: 7 YASTREMSKI 
BATSeAB.Hril,TeHR,BB,KO 
1,543,146,30,1,14,87967 OK 

i ? 99 
PITCHERS 
i ? 0 
NAME 7 WISE 
THROWS,IP,HrBB,KO 7 0.255,262,72,141 OK 'f 

i 7 99 

Figure 3: Sample execution of the program Fix of listing 3. This program allows selective 
correction of the input data. 

Yankees in four straight games in the 
1963 World Series on the strong 
pitching of Sandy Koufax and Don 
Drysdale). To play this hypothetical 
series, all that is necessary is 
to load the program called Game and 
enter the file names 61 -YANKS and 
63 -LA (assuming these files have been 
created in the manner just described). 

Simulation of the first five games of 
this hypothetical World Series ob- 
tains the following results: 

Game 1: Dodgers 6, Yankees 2. 
Game 2: Yankees 3, Dodgers 1. 
Game 3: Dodgers 6, Yankees 3. 
Game 4: Yankees 11, Dodgers 4. 
Game 5: Yankees 2, Dodgers 1. 

Detailed Play of Game 6 
The series now stands with the 

Yankees having won 3 and the 
Dodgers 2 games. A win by the 
Yankees ends the series, so 1 will 
show the details of the sixth game. 
Program Game is loaded and ex- 
ecuted as shown in figure 4. The com- 
puter asks fora random number; 41 is 
input. Next, the file name of the 
visiting team is entered, followed by 
that of the home team. It is now time 
to enter the Dodger batting order. 

This is done by entering the iden- 
tification number (taken from the 
computer roster, a sample was shown 
in figure 2) and position number of 

Text continued on page 122 



When you don't have a stand to sit on. 
Trimm's universal printer stand can 

get you up and running for just $94.95. 
Our stand is as rugged as they come 
and as attractive as you want. It has 
a large chrome rear -mounted paper 
basket, plastic cushioned leveler feet 
and textured black baked enamelfinish. 

Take delivery within days of your 
order. Trimm ships immediately. 

The Trimm stand comes packaged 
and ready for immediate assembly and 
mounting of your printer. Please specify 
your printer model when ordering. 

Circle 381 on inquiry card. 

$94.95 (or less, when you want more. 
Distributor inquiries invited.) 

Trimm stand fits: 
Most Centronics 700 series 
Texas Instruments 810 -820 
NEC Spinwriter series 
Okidata Slimline series 
Lear Siegler 300 
Diablo 1600 & 2300 series 

rRimm 
Enclosure Products 

Computer and Peripheral Desks, 
Tables,Vertical Enclosures, Printer 
Stands, Accessories. 

Trimm Enclosure Products 11939 Sherman Road, No. Hollywood, CA (213) 982 -0400 
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Circle 145 on inquiry card. 

AWÌTHOÚT 
PRESCRIPTION! 

THE ONLY 

SYSTEM OF ITS 
KIND YOUR 

MICROCOMPUTER 
WILL EVER 

NEED! 

GLOBAL" 
DATABASE 

MANAGEMENT 
SYSTEM 

for 
PROGRAMMERS. ACCOUNTANTS. BOOK- 

KEEPERS. DOCTORS, LAWYERS, PUB- 
LISHERS. SCIENTISTS, MANUFAC- 
TURERS, WHOLESALERS. RETAILERS, 
MANAGERS, LANDLORDS. REAL ESTATE 
AGENTS. TEACHERS, STUDENTS. ETC. 

Extremely comprehensive, versatile 
user -oriented management system for 
database creation and list main 
tenance. Runs under CP /M' and 
CBASIC2" on a microcomputer 
system in only 40K RAM. 

Completely user -defined file structure 
with sequential, random and link,ed file 
maintenance; user -defined number of 
fields; dala transfer between records; 
automatic high speed search 
algorithms with global search func- 
tion; built -in ISAM; fast sort /merge 
utility; record selectable output can be 
formatted (with /without headings, col- 
umn titles, totals, etc.) and printed on 
various forms (labels, envelopes, 
preprinted forms, etc.); links to CP /M 
commands or programs with 
automatic return to Global; provides 
status reports on diskette, dala file and 
hardware environment; disk used as 
extended memory. 
Supplied on standard 8" IBM disk, com- 
plete with BASIC subroutine library in 
source code, with $295 comprehensive manual. 

- Trademark of Digital Research plus de h very 
Trademark of Software Systems Add Sales Tax 

where applicable 
AVAILABLE FROM 

COMPUTER EMPORIUM, Ltd. 
11 West 46th Street 

New York, N.Y. 10036 212/226 -2038 
OR ORDER DIRECT FROM 

LOBAL 

ARAMETERS 
1505 Ocean Ave. Brooklyn, N.Y. 

212/252 -5002 
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Figure 4: Predicted play of a hypothetical baseball game between the 1961 New York 
Yankees and the 1963 Los Angeles Dodgers, using the Game program described in this 
article. The entry for NUM? is a seed for generating random numbers; the entries for the 
TEAM? inquiries are file names to reference data stored on disk by the Input program. 
The user enters the batting order and pitching staffs, and play of the game proceeds ac- 
cording to statistical probabilities. 

NUM? 41 
TEAM ? 63 -LA 
TEAM ? 61 -YANKS 
GIVE THE LINE-UP 
BATTING 1 ID. POS # ?2,6 WILLS.- -.--.- SS OK 
BATTING 2 ID. PUS i 71.4 CiILL.IAM----- 28 OK 
BATTING 3 ID. PUS # 75.8 DAVIS W--- CF OK 
BATTING 4 ID. F'OS # ?6,7 DAVIS T--- LF OK 
BATTING 5 ID. F'OS # ?4.3 HOWARD-- 18 OK 
BATTING 6 ID. POS t ?3,5 MCMULLEN-- 3B OK 
BATTING 7 ID. F'OS t ?7,2 F20SEBORO-- C OK 
BATTING 8 ID. F'OS # ?0.17 FAIRLY----- RF OK 
BATTING 9 ID. POS # ?10.10 OLIVER---- DH OK 
ID# OF PITCHER ? 3 PODRES---- OK 

GIVE THE LINE -UF' 
BATTING 1 ID, POS # ?15.1 GONDER---- F' OK 
ID. POS # ?1.4 RICHARDSfJN 2B OK 
BATTING 2 ID. POS # ?2,6 KUBEK----- SS OK 
BATTING 3 ID. F'OS # ?4.9 MARIS----- RF OK 
BATTING 4 ID. F'OS t ?5.8 MANTLE---- CF OK 
BATTING S ID. F'OS # ?7.2 HOWARD-- C OK 
BATTING 6 IDr F'OS # ?0.3 SKOWRON --- 18 OK 
BATTING 7 ID. F'OS t ?10.7 CERV------ LF OK 
BATTING 8 ID. PIlS # 78.10 LOPEZ-- DH OK 
BATTING 9 ID. F'OS # ?3.5 BOYER. ---- 3B OK 
ID# OF PIT CHER ? 6 DALEY--------- OK 

INNING # 1 

WILLS- - - - - -- IS OUT 
GILIIAM - -- SINGLE 
RUNNER ON FIRN1 
DAVIS W - -- DOUBLE PLAY 

RICHARDSÖN SINGLE 
RUNNER ON FIRST 
KUDEK- - - - -- SINGLE 
RUNNER ON FIRST RUNNER ON THIRD 
MAINS___..._- IS OUT 

1 RUNS SCORE 63 --LA 0 61 -YANKS 1 

RUNNER ON SECOND 
P.H. OR D ? 

MANTLE.- ...- -.. -.. H. R. 
2 RUNS SCORE 63 -LA 0 61 -YANKS 3 

P.H. OR B ? P 

FY P 9 
FIOWARD- - - --- IS OUT 
SKOWRON -- SINGLE 
RUNNER ON FIRST 
CERV -- -.. - -- STRIKES OUT 

INNING 4 2 

DAVIS T--- STRIKES OUT 
HOWARD- -- - -- H. R. 

1 RUNS SCORE 63-LA 
P.H. OR B ? 

MCMULLEN -- STRIKES OUT 
R0SEDORO -- IS OUT 

1 61 -YANKS 3 

LOPEZ...... - - -- SINGLE 
RUNNER ON FIRST 
I:IOYER - - - - -- IS OUT 
RUNNER ON SECOND 
RICHARDSON IS OUT 
KUDEK-- . -- --- WALK 
RUNNER ON FIRST RUNNER ON SECOND 
MARIS IS OUT 

INNING # 3 
FAIRLY--- - 
OLIVER--- - 
W ILLS - -- - -- 

IS OUT 
IS OUT 
IS OUT 

MANTLE---- SINGLE 
RUNNER ON FIRST 
HOWARD - - -- SINGLE 

Figure 4 continued on page 120 



 

44 flip 
Design of Digital Systems - six volumes 

ADVANCED COURSE 
DESIGN OF DIGITAL SYSTEMS 

Six large.format volumes - each 11 ;'. x 81/2". 

CONTENTS 
The contents of Design of Digital Sys- 

tems include: 
Book 1: Octal. hexadecimal and binary 

number systems: representation of nega- 
tive numbers; complementary systems; 
binary multiplication and division. 

Book 2: OR and AND functions; logic 
gates; NOT, exclusiveOR. NAND, NOR and 
exclusive NOR functions; multiple input 
gates; truth tables; DeMorgan's Laws; 
canonical forms: logic conventions; Kar 
naugh mapping; three-state and wired 
logic. 

Book 3 Half adders and full adders; sub - 
tractors; serial and parallel adders; pro- 
cessors and arithmetic logic units (ALUs); 
multiplication and division systems. 

Book 4: Flip-flops; shift registers; 
asynchronous counters; ring. Johnson and 
exclusive -OR feedback counter; random 
access memories (RAMs); read-only 
memories (ROMs). 

Book 5: Structure of calculators; key- 
board encoding; decoding display data; 
register systems; control unit: program 
ROM; address decoding: instruction sets; 
instruction decoding; control program 
structure. 

Book 6: Central processing unit (CPU); 
memory organization; character represen- 
tation; program storage; address modes; 
input/output systems; program interrupts; 
interrupt priorities programming; assem- 
blers; executive programs, operating 
systems, and time- sharing. 

OUR CUSTOMERS 
Design of Digital Systems has been 

bought by more than half the 50 largest 
corporations in America, and by Motorola, 
Intel, DEC. National Semiconductor, Fair- 
child, General Instrument. Hewlett - 

Packard. Heath Co., M.I.T., NASA, Smith- 
sonian Institute, Bell Telephone Labs. And 
many, many more, as well as corporations 
and individuals in over 50 countries. 

Designing 
Digital Systems 
Two programmed learning courses: 
hardware and software; theory 
and application. 

BASIC COURSE 

INgltal 
Wilk 

iputer 

EItCtrOdcs 

ìJK- 

Dig ital Computer Logic & Electronics 

CONTENTS 
Digital Computer Logic and Electronics 

is designed for the beginner. No mathe- 
matical knowledge other than simple arith- 
metic is assumed, though you should have 
an aptitude for logical thought. It consists 
of 4 volumes - each 111" x 81" - and 
serves as an introduction to the subject of 
digital electronics. 

Contents include: Binary, octal and 
decimal number systems; conversion be- 
tween number systems; AND, OR, NOR 
and NAND gates and inverters; Boolean 
algebra and truth tables; DeMorgan's 
Laws; design of logical circuits using NOR 
gates; R -S and J -K flip-flops; binary 
counters, shift registers and half- adders. 

GF 
GFN Industries, Inc. 
Bldg. 7.20 Order free by phone 
203 Loudon Road 
Concord 
NH 03301 

Call (603) 224.5580 to 
order by phone free. 

7 days, 24 hours 

Circle 140 on inquiry card. 

No sales tax 

No shipping charges 

Money -back guarantee 

Tax deductible 

Save $5 

NO RISK GUARANTEE 
There's absolutely no risk to you. If 

you're not completely satisfied with your 
courses, simply return them to GFN within 
30 days. We'll send you a full refund, plus 
return postage.- 

TAX DEDUCTIBLE 
In most cases, the full cost of GFN's 

courses can be a tax deductible expense. 

PHONE ORDERS - FREE 
To order by phone, call (603) 224.5580 

with your credit card information. It won't 
cost you a dime, because we'll deduct the 
cost of your call from the price of the 
courses you order. 

TO ORDER BY MAIL 
You may use the order form below if you 

wish, but you don't need to. Just send your 
check or money order (payable to GFN In- 
dustries, Inc.) to the address below. If you 
don't use the order form, make sure your 
address is on your check or the envelope, 
and write "DDS" (Design of Digital Sys- 
tems). "DCLE" (Digital Computer Logic & 
Electronics), or "both" (both courses) on 
your check. 

There are no extras - no sales tax. And 
we pay all shipping costs. 

We also accept company purchase 
orders. 

AIR MAIL 
The prices shown include surface 

postage anywhere in the world. Air 
postage costs an extra $10 for 
courses (10 volumes). 

mail 
mail 
both 

DISCOUNTS 
Call or write for details of educational 

and quality discounts, and for dealer costs. 

SAVE $5 
If you order both courses, you save $5. 

Order at no obligation today. 

To: GFN Industries, Inc., Bldg. 7-20, 203 Loudon Road, Concord, NH 03301 

Please send me 

sets of Design of Digital Systems $19.95 $ _. _ _ 

sets of Digital Computer Logic & Electronics $14 95 

sets of both courses $29.90 

Enclosed is check/money order (payable Io GFN Industries, Inc.) Ior total $ 

NAME 

ADDRESS 

CITY /STATE /ZIP R8 
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CP /M SOFTWARE TOOLS 
NEW ED-80 TEXT EDITOR 

ED -80 offers a refreshing new approach for the creation and editing 
of program and data files conversationally -and it saves you money. 

Its powerful editing capabilities will satisfy the most demanding profes- 

sional -yet it can still be easily used by the inexperienced beginner. 

Look at These Outstanding Features: 
FULL SCREEN window displays with forward and backward 
scrolling for editing your data a page -at-a -time, rather than 
line -bline 
Provides you with all the features found on the large main- 
frame and minicomputer editors, such as IBM, UNIVAC, 
CDC, and DEC. 
Commands include forward or backward LOCATE, CHANGE, 
and FIND; and INSERT, DELETE, REPLACE, APPEND, 
SAVE, PRINT, WINDOW, MACRO,TABSET, SCALE, DUMP, 
and others. 
Compatible with existing CP /M edit and text formatted 
files, with CBASIC, and with Microsoft's MBASIC, FORTRAN, 
COBOL, and ASSEMBLER. 
CHANGE commands allow you to make conditional changes 
and to use variable length strings. 
Designed for CP /M and derivative operating systems, in- 
cluding LIFEBOAT, CDOS, IMDOS, DOSA, ADOS, etc. 

GET and PUT commands for concatenating, moving, dup- 
licating, and merging your edit files on the same or differ- 
ent diskettes. 
Provides you with fast memory -to- memory COPY com- 
mands, and an intermediate buffer for copying lines over- 
and -over. 
Repays your initial investment many times over with unique 
time -saving editing capabilities. 
Saves your last LOCATE, CHANGE, FIND, and APPEND 
command for easy re- execution. 
Simple line- oriented commands for character string editing 
Automatically displays the results of every edit command 
for your verification. 
Single keystrokes for your most commonly used commands. 

Safeguards to prevent catastrophic user errors that result 
in the loss of your edit file. 

s INLINE command for your character -oriented editing. 
Designed for today's high speed CRT's, video monitors, 
and teletypewriter terminals. 
Thoroughly field tested and documented with a compre- 
hensive User's Manual and self -instructional tutorial. 

And remember - in today's interactive programming environment - your most important software tool is your text editor. ED -80 is 

already working in industry, government, universities, and in personal 
computing to significantly cut program development time and to 
reduce high labor costs. Why not let ED -80 begin solving your text 
editing problems today? ORDER NOW and we'll pay the postage! 

ttMail lo: SOFTWARE DEVELOPMENT &TRAINING, INC. 
P.0 Box 4511, Huntsville, AL 35802 

ED-80 is protected by copyright and furnished under a paid -up license 
for use on a single computer system. 

Please send additional information. 

Send Diskette, User's Manual and paid -up license 399.00 
Specify SINGLE DENSITY Disk Make /Model, Size. Hard/Soft Sectored 
Make /Model B" or 5" HS or SS 

Send User's Manual (credited on purchase ofpaidup license) $10.00 
Check or Money Order enclosed for S 

Please charge my credit card: VISA Master Charge 

Card No Bank No. Exp Date 

NAME 

ADDRESS 

CITY STATE ZIP 

SIGNATURE PHONE 

J 

C-1 

SOFTWARE DEVELOPMENT & TRAINING, INC. 
Post Office Box 4511 - Huntsville, Alabama 35802 

Dealer Inou ries Welcomed 
© CP /M is a trademark of Digital Research 
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Figure 4 continued: 

RUNNER ON FIRST RUNNER ON THIRD 
SK0WR0N - -- DOUBLE FLAY 

1 RUNS SCORE 63-LA 1 61 -YANKS 4 

P.H. CIR B 

CERV- .... -- - -- SINGLE 
RUNNER ON FIRST 
LOPEZ-- SINGLE 
RUNNER ON FIRST RUNNER ON SECOND 
BOYER- - - -- STRIKES OUT 

INNING i 4 

GILI..IAM- SINGLE 
RUNNER ON FIRST 
DAVIS W. -.. -.- IS OUT 
DAVIS T -. -. -- SINGLE 
RUNNER ON FIRST RUNNER ON SECOND 
HOWARD - - - - -- STRIKES OUT 
MCMULLEN - - -- IS OUT 

RICHARDSON WALK 
RUNNER ON FIRST 
KI.IBEK- - - - -- DOUBLE 
RUNNER ON SECOND RUNNER ON THIRD 
MARI S --- -- IS OUT 
MANTLE- . -. - -.- H. R. 

2 RAINS SCORE 63 -LA 1 61 -YANKS 6 
F-rH, OR B ? P 
P'1 ? 22(d 
n 

HOWARD -- --- SINGLE 
RUNNER ON FIRST 
SKOWRON'--- IS OUT 
RUNNER ON SECOND 
CERV..- ..- ._._.. -- IS OUT 

INNING 4 S 

ROSEBORCF -- STRIKES OUT 
FAIRLY'--- --- IS OUT 
OLIVER - - - - - WALK 
RUNNER ON FIRST 
Wit LS----- WALK 
RUNNER ON FIRST RUNNER ON SECOND 
G ILIA AM - -- SINGLE 

1 RUNS SCORE 63 -LA 2 61-YANKS 6 
RUNNER ON FIRST RUNNER ON THIRD 
P.H. OR B ? 

DAVIS W - -- IS OUT 

LOPEZ- -- - --- IS OUT 
BOYER- -- - -- WALK 
RUNNER ON FIRST 
RICHARDSON DOUBLE PLAY 

INNING 4 6 

DAVIS T......._-. 

FIOWARD------ 

MCMI.ILL.EN-- 

IS OUT 
STRIKES OUT 
IS our 

KUBEK------. 'SINGLE 
RUNNER ON FIRST 
MARIS-.------- SINGLE 
RUNNER ON FIRST RUNNER ON THIRD 
MANTLE DOUBLE FLAY 

1 RUNS SCORE 63 -LA 2 61 -YANKS 7 
P.H. OR B ? 

HOWARD - - -- IS OUT 

INNING f 7 

ROSEBCIICI -- IS OUT 
FAIRLY---- IS OUT 
OLIVER - - -- SINGLE 
RUNNER ON FIRSST 
WILLS- .. -. -. -- SINGLE 
RUNNER ON FIRST RUNNER ON SECOND 
GILL.IAM - -- IS OUT 

SKOWRON - - - -- SINGLE 
RUNNER ON FIRST 
CERV - -- .. -. - -- IS OUT 
LOPEZ' .- -- -- IS OUT 
BOYER - - - -- IS OUT 

Figure 4 continued on page 122 
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for users of for usera a 
Radio Shack's TRS -80* A Radio Shack's 1RS-80 *\ 

TRS-80 TRANSFORMED WITH 
PROFESSIONAL SOFTWARE PACKAGES 
AND MUCH MORE 

sell are 
IN Manual 

Manual Alone 

CPIM- operating system modified for use with TRS -80 
computer and disks In addition to the standard CP M utilities of 
Editor Assembler. Debugger etc.. we have added: DCV2 (Utd- 
Ity to convert system tapes to CP M (des.) DISKAS & CASDISK 
(Utilities to back up Iles to tape and recover to disk.) MOVER 
(Program to transle, hies with single drive systems) $1451$25 

All items listed below operate in 
conjunction with the CPM operating system. 

MAC eoeOMac uA :sum:As nml macro de,,, 
C: Cys nc..CC RFC Iri REPT T.T.E 

,AGE a a Wad Z 50 Ibrary ucrc Proaces 
osoUt le. ouieul wat symboú hile Ior use by SID 

S 
1100 515 

SID 6580 symbols drW g94 Fun lr«o, pass cans 
.x,55 break para program irslm g system wt., back 'race 
and nalwgran u1.Iles W Tin asea n.ln MAC p 

symbole cl o amo,y ladees and e 
505' {15 

TES T n er to c,eaie pagna:: 
eumheraaaa IlSi kea CWy from Wurce Ir 
eclabe loa.sk4 owls- 5es{is 

DESPOOL Prop,.n q 
.Isle alts meta*,s aim, 10510 

men , eeslosto 
Disk Extended BASIC verson s AIawI comaah 
Ile win long sanable mino WHALE i- /EM1 ctan no. 

Ire 
Cogs, hie rec.. 5300 sal 

BASIC Compiler - Lwgnaoo ecakble »u, ven 
rn 

S 
Mc,ow I .' iclp /.e, I rd 3-10 °ilmes taste, e sis 

Ign Produces nlandsrdS 2,osonrel«alaPie coa., uos 
rabo uise l.nab.e to FORTRAN 80u, 

COBOL 00 coaenecreS 5250525 
FORTRANSO ANS, 66 lesceplb, COMPLEvi 

e 
many 11¢011,011 ., ode(! Co, ohs 

ass loader. Iaary ».n. manager rn loes 
MACRO 80 hoe bebwl 15490521 
MACRO -10 eoe026o Macro AsserrE er In 

l,°.2.bçm l . ns 
suppn'ee Reacalablesnkademlpl 

Lancer a Manager and Goss Reunen[[ 1.s: 
1149 515 

Ent as l e,y 

e 

,asl ramp4n access äa11554 ,4 led 
enrota s mbar and .mra ose can - 

marsh suoporl o F.1e cocease ulnly ncS0e0 55115 
cis COBOL (standard) (standard) - ANSI 'To, COBOL 

AÀcw.0 5 io. 
I,AIy sakaaled Ey 11 S N -y to b 

pains many Lemnos lo leve 2 ...Ong 
MI mime bato i; COBOL m é and a lull ái Cie 

0;1y 
le Wee0r1 poeatea prano 

vprolecled CRTs ns lmnalo,q Porn COBOL 
Ogrere used loth any dumb terminal °1050150 

as COBOL (bfr+stem - cant e.4oC Fundar 
n a 0211 Site moda pule 0akw We ranged 

COBÖI m.p.g./I loe ny s ma at Ier1a 2 a.0 a ,uór a 

SAM aW alas CAS COBOL useractre sor 
X 

formatting 
d came 1nm '551 5950550 
Forms 1 - CRT sanen echo, b Maid appkuyw, CRT 

pats warn dewed ara unpdealed held areas Chi. m w 
l .s CO. ® ara PesOpson 14 owing Olio CTS 

COBOL programs EMnnales Te more a »mrg sneer 
Mal ara o,Lul desc,pl.ens by nand x01 greauy speeds 
uneractve ammag O,ha r 

COBOL COrpaCl 5121 520 
Forme Z - FONTS I screen rotary plus ..enea I.B 

°ograI sy Pan): and updaale program ool ce. tleusng CT Ocl 
d asa 050001050010100015 No program. 

pry r,p...erce levee o,roI ping, am do «.y w0 . 

iled aye Terry CIS C000LCOnpen 1200120 
CBASIC -2 Osk EnenoM BASIC N0o.eA.achve 
BASIC .w, V 

s 
11.00 CLce cumP0..n01,ntme m,pr ee- 

tp r SuwrlsbA 1.1e [enrol. c nng..ciePs and m- 
CMed Benson avides. 00 

l 

5/01110/ 
S OS e Compiler sa000n m0M maer halves wi 
arguage .0 clue mg Ss uc bres. Arrays F 

nabs les bra y Io 6060 

513105tpul 
Lacks cola 0L.a:ta'vn kntd niai type ana 

ó ,epmer c assslrc'!.ers Doce, L.Oas 
sC' Progra m.ng Lang...ate book by Kerrnl0,an 6 

5U091/ 
ALGOL 60 Compiler PokemA block struck/tea 

een aynaan äe0 3. a1 

I2er rial RAMI sys1Cm 
repo : ph, 

^CFd 5159 520 
280 development Package _on,. u 

. -. .. .-.. ... _. .. ...-, .....-.... . 

on00onala ana cross 
Ilssnkagyloaa ,vnwnrqr . caal. ins 

1l, dsk 1.0 if! 5f0 
ZDT Z60 Debugger by race break and 1.rmno 
reqnles »,In sandaa 2.I00Mwstek 'merman 

mY espWS Faales s.na lo DOT 535 . 

e .m Z!a Oeveopmeml Package 150510 
TE%TwRITERIII Yem brman rleMetryancpagn 

and ° ,.1,.nts sp«aI features . 

w;,u e.en.son 1,0m 01114 dnk 
console. Nng ,enpe 811,c111".^. ln 

I n 
aled horn W éagmrnlsm ono es n 

an rtle e nM s swipe ndexlabs wcoeenLS ana 'pcg4se 
nu 5125 120 

Postmaster a r .e package I 

e s.eyrd record 
program .s astadva 

I lenas wn 01q0 v0e1 4 coa 
ees(:BASIC 5141o{!S 

SELECTOR M mal. i. e up 
II 

e 241 Key u 4aCsivuTn 

Cares applications 
Sans ACSiry bry. 13yables. ylec Iles 

re 
wi 

Check 

Rectumes 
Expenses. 

SuppPba iniwu¢e code liSdf1 lfÓ 
Enrxncedaersan Ito CBASIC.2 5245,520 
Flippy Mee Klt 0005100 0001 000510001M lt 
single sated Sir bskmes ler use ol sec4a s.de,n sin 
yra s.dedmyes 112.50 

Lifeboat Associates, specialists in microcomputer disk software, 

is proud to offer the first professional disk -based language and 

utility package for the Radio Shack TRS -80 computer. Written 

by Microsoft, creators of Level II BASIC, the package runs on 

a TRS -80 system with 32K RAM, one or more drives and 

TRSDOS. The software is supplied on diskettes and consists of: 

FORTRANa true relocatable machine 
code compiler for ANSI FORTRAN X3.9 
(except COMPLEX variables). 

MACRO ASSEMBLER a disk -based 
macro assembler utilizing Zilog mnemonics 
and producing relocatable code. 

LINKING LOADER to link -edit and 
load FORTRAN and assembler modules 
for execution. 

SUBROUTINE LIBRARYa complete 
library of subroutines existing as relocatable 
linkable modules for FORTRAN or assembler 
programs -e.g., double precision square 
root, natural log, transcendentals, etc. 

DISK TEXT EDITOR to create and 
modify FORTRAN and assembler programs 
as disk files. also can be used as a general 
purpose text editor for correspondence 
and other documents. 

This high -powered professional software pack- 
age with full documentation is available at the 
DISCOUNT PRICE OF $150 PER COMPUTER SYSTEM 

The Macro Assembler, 
Loader, Editor, and Cross 
Reference Utilities alone 

G2 Level Ill BASIC by Microsoft 
Powerlul extensions to Level II BASIC Including 10 machine 
language user calls, long error messages, keyboard de- 
bounce. graphics commands and much more. Price includes 
User Manual. a Oulck- Reference Card and a pre programmed 
cassette tape. 545 

880 

` Lifeboat Associates 

THE 
SOFTWARE 

SUPER' 
MARKET 

TM 

2248 Broadway, New York, N.Y. 10024 
Telex: 668 -585 
(212) 580 -0082 

*Radio Shack and TRS -80 are trademarks of Tandy Corporation. 

The Fortran Compiler, Loader, 
Editor, and extensive library of 
scientific functions alone .. $80 

Lifeboat Associates 
2248 Broadway 
New York, N.Y. 10024 

Please send the following: 

Telex: 668 -585 

Software Price 

manual 
alone 
manual 
alone 

Check UPS C.O.D. 
Visa MasterCharge 

shipping 

$1. for C.O.D. 

Total 

Account II Exp. Date 

Signature 
My computer 
configuration 
(specify disk system) 

Name 
Address 
(No PO. Box) 

City State 7:: 

ß 



Te-tt continued: 
each player. The position numbers 
are standard baseball scoring sym- 
bols: 1= pitcher, 2 = catcher, 3= first 
baseman, 4 =second baseman, 
5 =third baseman, 6= shortstop, 
7= left fielder, 8 = center fielder, 
9 =right fielder, and 10= designated 
hitter (yes, I am using the designated 
hitter). The computer asks OK? and a 
carriage return signifies that all is 
well. This is done for the nine batting 
positions, and then the pitcher iden- 
tification number is entered. 

When the Yankee batting order is 
entered, I intentionally make a 
mistake. Jesse Gonder was entered as 
the pitcher, batting leadoff. The com- 
uter asks OK ?, but this time "NO" is 
entered (anything except a carriage 
return will do) and the computer re- 
jects the input. 

Game 6 matches pitchers Podres 
and Daley. The Yankees start quickly 
and score 3 runs in the first inning 
powered by Mickey Mantle's two -run 
home run. 

After each run is scored, the Game 
program branches to the substitute 
subroutine. As seen in figure 4, that 

Figure -I continued: 
INNING k H 
DAVIS W--- IS OUT 
DAVIS r........ IS OUT 
HOWARD-- - H. R. 

1 RUNS SCORE 63-LA 
F' r Cl r ON r1 7 E< 

P.{ ? 9 
IBATSr PI 7 6,13 
POS 7 5 

HATS, Ft 7 0,0 
ZIMMFIi----- IS OUT 

F(ICHARDEiON IS OUT 
r.Ul.iR -- --...- Is OUT 
MARIS H. R. 

1 RUNS SCORE 63-LA 
[,ii, OR P.P 
MANTLE---- SINGLE 
RUNNER ON FIRM 
HOWAI:D-.-.-... IS OUT 

7.NN1NG t 9 

ROSEBUD-- 
F AIIiL Y- - 

I:11-IVI'.12 

IEi OUT 
IS Oli 

IS (IUT 

in the first inning after Maris made an 
out to score the first Yankee run, the 
computer asked "P, H or B ". A car- 
riage return in response to this in- 
quiry means "no substitute" and the 
game continues. Entry of P means a 
pitching change, H means a substitute 
for any of the players on the team 
currently batting, and B means that 

3 61 -YANKS 7 

3 61 -YANKS 8 

both changes P and H are desired. 
Following Mickey's home run, a 

pitching change is made -Norm 
Sherry replaces Podres. The game 
continues with the Yankees pecking 
away and adding to their lead. The 
Dodgers score a run in the eighth inn- 
ing, but it appears certain that they 
will lose the game and the series. For 

NEW FROM R New low -cost, big capacity small business computer 
with the processing speed of a minicomputer 

M200 mark VI SORD has taken i t s outstanding low -cost general -purpose M200 mark I I 

Computer System and added a Z80A (4MHz) CPU, a high -speed APU, 

Hard disk based system and a BASIC Compiler to achieve a remarkable new large- capacity hard 
disk based system with the processing speed of a minicomputer. 

Features 

Z80A (4MHz) CPU 
64KB RAM 
High -speed APU 
11.4MB Winchester hard disk 
drive (max. 45.6MB) 
350KB minifloppy disk drive 
(back -up) 
Extended BASIC 

Software Options 

BASIC Compiler (APU Version) 
FORTRAN I V 
COBOL 
Multi -user BASIC 
(available soon) 

Our low -cost, easy -to- operate 
OO SORD Word Processor available as an option 
Bench mark test 

Na. 

M200 markII 
2.5MH, 

- Interpreter Compilor 

M200 mark II. APU 
2.5MH, . APU 

Interpreter Compiler 

M200 mark VI 
4MHz I APU 11 wait) 

Interpreter Compiler 
1 2.8 SEC 2.3 SEC 1.2 SEC 0.9 SEC 0.86 SEC 0.71 SEC 

2 11.0 2.1 7.7 0.9 5.45 0.72 
3 25$ 8.6 16.6 1.9 11 .6 1.45 
4 25.0 8.9 164- 1.9 11.6 1.54 

5 26.7 9.0 17.2 2.0 12.2 1.55 

6 42.1 201 27.4 7.0 19.3 5.2 
65.0 23.0 49.4 11.0 34.5 7.9 

udms area 291(6 users area 32KB 

Interested distributors and OEMs please contact our office. 

SORD COMPUTER SYSTEMS, INC. 
!soma No.2 Bldg.,42 -12 Nlshi- Shinkolwa 4- chome, 
Katsushika -ku, Tokyo, Japan 124 Phone 10 316 9 6 66 11 

Telex :26223931SORD Ji Cable:SORDCOMPSVS TOKYO 

SORD U. S. A., INC. 
International Trade Cede,. 8300 NE Underground 
Drive, Kansas City. Missouri 64161, U S.A 
Phone:1816)454 -6300 Telex:42204 (SORE/USA! NC KSCI 

Distributors 
COMPUCENTRE 
Montresl.Ouebec 
hit 1 124. Camas 
Phone: 15141 354.3810 

GEPSI 
Pore. France 
Phone 23361.14 
Tale. 2201041LORESOL El 

MITSUI& CO.IAUSTRALIAI LTD 
Mes bourne. AuslrM4 
Phone 60 -1481/8 
Tel,. 30245 IMELMM AAI 

COMP MOND( AG 
Hrgen. SwdtadarXl 
Phone- P1000-01725010 
Telex 58799 1CPTX CH) 

Model M223 mark VI 

M.E 
Pomona (Rome). Italy 
Phone: 1061 91 21.641 -2.3 
Telex 6112201IMELEC II 

COMPUMAX ASSOCIATES 1N.2.) LT 
Pornerston North, Nt ,. Zealand 
Phone: 70451 

DECTRAOE LIMITED 
Nottingham, England 
Phone: 0602-861-774 
Telex: 3776781VIDEUR G) 

MULTIPLEX COMPUTER 
Lille Skenved. Denmark 
Phone: 1031 66 9511 
Tutee. 43574 1AWILCO DKI 

D. SAMPO CORPORATION 
Team Tatman 
Phone. 7712111. 7521311 
Telex: 311091SEMCOI 

N.V. EGEMIN S.A. (BENELUX/ 
5ehosen. Belgium 
Pk... 1031)46 27. 90 
Telex: 32525 IEGEMIN 81 

SCANDINAVIA MINI COMPUTER AB 
Goteborg. Sweden 
Plane 03/-228430 
Telex 5421- 3891AOUAMAT 51 

BANGKOK DOCUMENT CO.. LTD. 
Bangkok. Thailand 
Phew: 2527506 
GUN: DOCUMENT BANGKOK 
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DOUBLE DENSITY - 
A CAN OF WORMS? 

DATASPEED believes its time to put a long- 
standing rumor to rest. Double density disk 
recording is alive and well and living in hundreds of 
DATASPEED disk controllers around the world. 
Many companies are advertising double density 
disk controllers - some have even delivered a few - but hundreds of delivered AND WORKING 
systems prove that DATASPEED is the front -runner 
in double density disk systems. 

1/2 MEGABYTE OF DISK STORAGE - 
$295 ASSEMBLED 

The DATASPEED CONDUCTOR "" disk controller 
will put V2 megabyte of storage on any standard 8" 
disk - reliably. It also atows DOUBLE -SIDED 
recording for a fantastic 1 megabyte of storage on a 

single flexible diskette - reliably. We guarantee it 

THE CONDUCTOR can also offer the same 
guaranteed reliability for 51/2" diskettes in either 
single or double density and single or double sided 
modes. THE CONDUCTOR comes fully assembled 
and fully tested and can even be ordered with a 
customized. ready to go CP /M'M that performs disk 
accesses almost twice as fast as most other double 
density CPIM's. 

DRIVE SYSTEMS - FROM $1095 

DATASPEED is also offering COMPLETE DISK 
systems. For instance. you can order a single drive 
system for just $1095 that includes: 

1 Shugart SA800 8" disk drive (1/2 megabyte) 
1 DATASPEED CONDUCTOR disk controller 
1 cable with connectors for 2 drives 
1 attractive horizontal cabinet with space for 2 

drives 
1 2 drive power supply 

The above system also includes everything you 
need to upgrade to a dual drive system at a later 
date - just plug in any standard 8" disk drive and 
you've got 1 megabyte of disk storage - or you 
can order a double drive system from us (as above 
but with 2 Shugart drives) for just $1649. 

DATASPEED, INC. 
1302 NOE STREET 
SAN FRANCISCO, CALIFORNIA 94131 
Telephone (415) 282 - 5616 

FREE OSBORNE ACCOUNTING SOFTWARE 

For a limited time. DATASPEED will include with 
any drive system - FREE - the entire Osborne 

accounting software package (CBASIC -2' Version) 
on double density diskettes. (Requires CBASIC -2 - 

available from DATASPEED for $95 - manuals 
available separately). The software is available 

elsewhere in this publication for up to $750!!! 

(OFFER EXPIRES JAN. 15. 1980) 

AVAILABLE NOW!! 

DATASPEED is shipping controllers and drive 
systems off the shelf. Not in three months or six 

months - NOW!!! To order, see your local 
computer retailer - or order directly from us. 

(Because of the extraordinary prices. the complete 
drive systems are only available directly from 

DATASPEED). We accept checks. Master Charge 
and Visa. 

ASK ABOUT OUR VIDEO CONTROLLER 

Also. ask about the new DATASPEED 
memory- mapped video controller!! It features an 

80x24 character format. user programmable 
character set. 128 bytes of user RAM. 1 or 2K of 

user ROM and HARDWARE SCROLLING!! 
Available now for $295. 

I 



r INCLUDES EVERYTHING FROM INVENTORY TO SALES SUMMARY 
PROMPTS USER, VALIDATES EACH ENTRY, MENU DRIVEN 

Approximately 60 -100 entries /inputs require only 2 -4 hours weekly and your entire business is under control. 

PROGRAMS ARE INTEGRATED- SELECT FUNCTION BY NUMBER- 
01 = ENTER NAMES /ADDRESS, ETC 
02= ENTER /PRINT INVOICES 
03 = 'ENTER PURCHASES 
04 = ENTER A/C RECEIVABLES 
05= ENTER A/C PAYABLES 
06= ENTER /UPDATE INVENTORY 
07 = ENTER /UPDATE ORDERS 
08= ENTER /UPDATE BANKS 
09= EXAMINE/MONITOR SALES LEDGER 
10= EXAMINE /MONITOR PURCHASE LEDGER 
11 = EXAMINE/PRINT INCOMPLETE RECORDS 
12= EXAMINE PRODUCT SALES 

13= PRINT CUSTOMER STATEMENT 
14 = PRINT SUPPLIER STATEMENTS 
15= PRINT AGENT STATEMENTS 
16 = PRINT TAX STATEMENTS 
17= PRINT WEEK /MONTH SALES 
18= PRINT WEEK /MONTH PURCHASES 
19= PRINT YEAR AUDIT 
20= PRINT PROFIT /LOSS ACCOUNT 
21= UPDATE END MONTH FILES 
22= PRINT CASH FLOW FORECAST 
23= ENTER /UPDATE PAYROLL (NOT YET AVAILABLE) 
24 = RETURN TO BASIC 

WHICH ONE? (ENTER 1.24) Each program goes to sub menu, e.g.. (9) allows A. LIST ALL SALES; B. MONITOR SALES BY 
STOCK CODES; C. RETRIEVE INVOICE DETAILS; D. AMEND LEDGER FILES; E. LIST TOTAL ALL SALES. 

VERY FLEXIBLE. ADD YOUR OWN FUNCTIONS. EASY TO INTEGRATE. 
All programs in BASIC for CP/ M. 

Package includes 31 programs. Version 2: $750 Complete listing in BASIC also available: $300 

`John D. Owens Associates is the U.S. Distributor for G.W. COMPUTERS, LTD, the producers of this beautiful package 

BOX SCORE 

63'LA 61 -YANKS 

NAME POS AB H HR RBI NAME POS AB H HR RBI 

WILLS- --- SS 3 1 0 0 R1C:HAriDSON 2B 4 1 0 0 
GILL1AM - -- 2B 4 3 0 1 KLIBEK----- SS 4 3 0 0 

DAVIS W- CF 4 0 0 0 MARIS------ RF 5 2 1 2 

DAVIS T - -- LF 4 1 0 0 MANTL.E----- CF 5 4 2 5 
HOWARD --- -- 1B 4 2 2 2 HOWARI:t----- C 5 2 0 0 
MCMULLEN -- 38 3 0 0 0 SKOWRON--- IB 4 2 0 1 

ZIMMER-- - -- 38 1 0 0 0 
REISEBORD -- C 4 0 0 0 CE:RV --- LE 4 1 0 0 
FAIRLY - - - --- RF 4 0 0 0 LOPEZ----..-- OH 4 2 0 0 
OLIVER- - - -- OH 3 1 0 0 BOYER - ---- - 3B 3 0 0 0 

F ITCHFRS IP H R ER K BB 

PE:RRANOSKI 4.7 6 2 1 0 1 

LODRE:S - .3 3 3 3 0 0 L.OSSCI: 
SHERRY - 3.0 8 3 3 2 2 
EiAI..EY - 7.7 8 3 2 5 2 WINNER 
DUREN ----- 1.3 0 0 0 0 0 

1 

VISTOFts 0 
2 3 
1 0 

4 
0 

Ci 

1 

6 
0 

7 8 9 
0 1 O o 

T 

3 
HOME 3 0 1 2 0 1 0 1 0 O 8 RETURN TO END ? 

8324 
READY 

Figure 5: Box score from the game played in figure 4. 

this reason, a pinch hitter and a new 
pitcher are entered in order to illus- 
trate all of the possible input situa- 
tions occurring in this simulation. 

In answer to the question "P, H or 

B" in the Dodgers' half of the eighth 
inning, a B is input. A pitcher's iden- 
tification number is solicited and 9 is 
entered, corresponding to Yankee 
Ryne Duren. Next, the computer asks 

for the batting (Dodgers) team's sub- 
stitutes with the question "Bats, P# ". 
Here it is necessary to input what 
place in the nine batting positions (1 
thru 9) the substitute will bat in and 
the player's identification number. 
The numbers 6 and 13 are typed in. 
Six is the sixth batting position; 13 
represents Don Zimmer's identifica- 
tion number. 

The "Bats, P#" question is again 
asked, and the user can continue to 
make substitutes or you can enter a 0 
for the batting position in order to 
end the substituting. In the example, 
0,0 is input and the game continues. 

The Yankees go on to win the sixth 
game 8 to 3 and the series 4 games to 
2 games. Figure 5 shows the box score 
for the final game of the series. Typ- 
ing a carriage return ends the game at 
this point; typing any other character 
plays another game between the same 
two teams. 

If the option to play another con- 
test is selected, the computer asks 
"Line -ups OK "; and typing a carriage 
return lets the programmer play 
another game just by entering the 
identification numbers of two new 

Q. to the U.S.! Produced and widely used in England 
COMPLETE CP /M = PACKAGE. 

WE EXPORT TO ALL COUNTRIES - OVERSEAS CALLERS USE (212) 448 6298 ONLY 

JOHN D. OWENS ASSOCIATES, INC. 
12 SCHUBERT STREET, STATEN ISLAND, NEW YORK 10305 

(212) 448 6283 DAY, EVENING, WEEKEND, HOLIDAY CALLS WELCOME! (212) 448 6298 
We have no reader inquiry number. Please write or call. 
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ro, 

Every so often an individual is born exhibiting extraordi- 
nary talent at a very early age. Often, they rise above the 
multitude establishing themselves as masters in their fields. 
These individuals are called prodigies. 

The Prodigy computer is so advanced, it clearly estab- 
lishes itself as a master in the field of small business 
computing. 

Modular design and single board construction mean reli- 
ability, expandability, and ease of service. But it is SOFT- 
WARE which truly sets Prodigy apart. Unlike other compu- 
ters, software was a major design consideration rather than 
an afterthought. Prodigy utilizes a highly advanced operat- 
ing system and the PROTEGE' to provides some very im- 
pressive features: 

DATA BASE MANAGEMENT INDEXED FILES 
VIRTUAL CODE SPOOLING 
DATA COMPRESSION MULTI -TASKING 

The result? Incredible speed and storage capacity, 
and economical systems development and maintenance. 

... "Though it may look like many other microcompu- 
ter systems - ... Prodigy One literally speeds away 
from them." - ... Max Schindler, Software Editor - 
ELECTRONIC DESIGN. 

Your local Prodigy dealer maintains an extensive library 
of field proven application software. Available applications 
include General Ledger, Accounts Receivable, Accounts 
Payable, Payroll, Medical Billing, and a remarkable system 
for the Personnel Placement Industry. All are easy to use yet 
provide a level of sophistication unheard of in its price class. 
And Prodigy also does word processing! 

Prodigy systems are supported bya nationwide organiza- 
tion of thoroughly trained, experienced professionals. Your 
Prodigy dealer is a SINGLE source for hardware, software 
and a level of service that continually insures effective, trou- 
ble free operation. 

Speed, sophistication, and low cost; an incredible combi- 
nation for a small business computer. Would you expect 
less from a prodigy? 

PRODIGY 
SYSTEMS, INC. 

497 LINCOLN HIGHWAY ISELIN, N.J. 08830 (2011283-2000 

'Prodigy's easy fo use compiler based small business applications development language. Prodigy also supports other popular languages such as FORTRAN. COBOL. BASIC, and PASCAL. 
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pitchers. If anything other than a car- 
riage return is entered, the computer 
branches to the lineup entry section 
of the program and the user will be 
required to enter new lineups. 

You can keep track of batting 
averages, earned run averages, and 
other statistics by loading the pro- 
gram Stats (listing 4) and entering the 
appropriate file name. This will give 
you a complete printout of all the 
statistics as shown in figure 6. The 
statistics shown are for all six games 
of the "World Series" that was just 
played. 

The statistics keep accumulating 
each time the program is run. There- 
fore, I have provided program Erase 
(shown in listing 5). Figure 7 shows 
this program being used; the user 
merely supplies the file name. This 
program erases statistics extracted 
only from the games played, not the 
ratings information shown on the 
roster (figure 2) for each player. That 

Listing 4: The Stats program, which computes and displays statistics from box scores of 
simulated baseball games. Are example of its use is shown in figure 6. 

I UTMH4( '70) 
LINE 80 

10 INF'LIT'FILE NAME '+ 'rl=$\OF'ENIO,Fá 

I:'1-0RA-oT016\N=(A*10)+1\READ#OrNB(NrN+9)rZrZrZrZrZrZrZ\NEXT 
:14 1=URA=oTI19W-170+((A*10)I-1)\READIOrNS(NrN+9)rZrZrZrZ\NEXT 
20 "NAME AD H FIR Eid AVE NAME IF H R ER', 
30 t' KO DD W L ERA'\FORA=1T079\i'='r\NEXT\i " 
40 FORA=0T016\8-=1119+(A*20)\RCADfOZDrCrUrlrrF\G-0 
50 IFC>OTHE'cN(i=D/C\T:1 =T 1+C\T2-T2+D\T3= E 3+F-\T4-=T4+F 
60 N=(A*10)+1\1N$(NrN+9)r7.4:[,I:rIlr%31rEr7.4IrFr7.5F3rGr' 
70 IhA:>9THFN90\B 14F,9I-(A*35)\N=171t(A*10) 
7? READ10 BrCrh FrPrGrHrl\..I =INT(I/100)\KI-(100*..1) 
71 
75 F9=o\IFL: OTHI-.NF9 (F*27)/C\C: INT(C:/3) 

78 rN+6(NrNI"9).%4T,C:rD,E,F,G,H,7.3Ir.J,K,%6F2sE9, 
90 ' "\NI XT 
100 Ti it,:A"'l r(T7mv'-'r\NEXT\! " 
110 I.F T (?OTHI:.:NT:S r2!r1\IFFL-0THENI"9=(F'4*27)/1='1\F'1=INT(F'1/3) 

120 1. r%4IrT"LrT"2r%3IrT3r%4lrr4r%°iF3r1';Sr 
130 1"r%4TrF'1rF'2rF'3rF'4r1='.`.irF'br%3IrF'7rF'Elr%6F2rF'9 

F1 F'I+C.\F2 I1F1.1\F''3 F:3FE\F4 P4FF\F_r-F9,FG\F'6=F6+H\F'7=F'7F..1\F'8=F'8+K 

is how I run my complete computeriz- 
ed baseball simulation. 

Necessary System Components 
What do you need to run these pro- 

grams? An 8080 -based micropro- 

cessor system that can be linked to a 
North Star floppy -disk system, a 
North Star disk -operating system in- 
cluding BASIC, 24 K bytes of mem- 
ory, and a terminal. The memory re- 
quirement is large because of the size 

6a FILE:: NAME 61 -YANKS 
NAME: AB H HR RBI AVE NAME. U' H R ER KO BB W L. ERA 

S KUWRON--- 20 4 0 1 .200 I UEiU-- Cl 12 10 3 `.S 7 0 1 :3.12 
RICHAF:DSON 24 4 0 2 .167 TERRY- - 13 9 2 1 8 6 2 0 .68 
KUBEK--- 23 7 0 0 .304 ARRU'fU- 8 3 0 0 5 3 0 0 .00 

19 3 0 0 .158 STAFFUPiD - 0 0 0 0 0 0 0 0 .00 
MARIS- 23 9 4 8 .391 COAIC-S 0 0 0 0 0 0 0 0 .00 
MANTLE- 23 6 2 5 .261 SHELDON-- 0 0 0 0 0 0 0 0 .00 
BERRA------ 7 0 0 0 .000 DALEY--- 11 14 7 5 8 3 1 0 3.86 
HOWARD ...... -- 2.3 8 2 `.; .348 TURLEY---- 0 0 0 0 0 0 0 0 .00 
LOFEZ .......-- 16 5 0 4 .313 RENIFF---- 4 6 2 2 0 2 1 0 4.15 
UL-ANC:HARD- 7 3 0 :I .429 DUREEN-_..- ..- 6 6 3 2 :`; 0 0 1 2.84 
CERV-.-....-.-.. 16 8 2 3 .500 
(SARDNEFi---- - 
DEMASTFiI-- 

0 
0 

0 0 
0 0 

() .000 
0 .000 

REED--- -- 0 0 0 0 .000 
I-ORGESSON- 0 0 0 0 .000 
(3UNDER.-..--.... 0 0 0 0 .000 
JOHNSON-- -- 0 0 0 0 .000 

201 57 10 29 .284 53 50 24 13 31 21 4 2 2.21 

6b I"-.II...E:: NAME '7 
63 LA 

NAME AB H HR RBI AVE NAME. IF H R ER KU BB W L_ ERA 
--- - -----__ 
FAIRLY- -- 22 3 1 t. 1:36 KUUFAX-- - 13 14 8 4 9 5 1 0 2.70 
CìILL_IAM--- 24 12 1 4 .500 DRYSDAI..E: 17 13 5 4 13 5 0 2 2.12 
WIl_LS- ---- 24 4 0 1 .167 F'LRRANUSKI 9 8 2 1 0 5 1 0 1.00 
MC:MUI_I. EN-- 20 3 0 2 .150 POBRES---- 5 9 6 5 :' 1 0 1 9.00 
HOWARD---- 21 5 2 4 .238 MILLER---- 0 :L 2 0 0 1 0 1 .00 
DAVIS W---- 24 8 1 E, .3:33 RICHERT--- 0 0 0 0 0 0 0 0 .00 
UAVTS T---- 25 6 0 4 .240 CAL.MLIS---- 0 0 0 0 0 0 0 0 .00 
RC1SE:.BCJRO-- 21 1 0 0 .048 WILLHITE-- 0 0 0 0 0 0 0 0 .00 
MUUN 6 3 0 0 .500 RCIF-BUCK- 0 0 0 0 0 0 0 0 .00 
TRAC:I=WSKI- 0 0 0 0 .000 SHERRY-- 7 12 6 4 6 6 0 0 4.91 
OLIVER --- 14 :; 0 3 .357 
WALLS - - 0 0 0 0 .000 
(::AMIL_L.I - 0 0 0 0 .000 
ÏIMMER--- 1 0 0 0.000 
F"ERRIA 0 0 0 0 .000 
DRE'EDINCl-- 0 0 0 0.000 
NEN"-- 0 0 0 0.000 

202 ..i0 :`.; 24 .248 52 57 29 18 25 ai 2 4 :3.12 

Figure 6: Statistics for six gaines of the Series" between the 1961 Yankees (6a) and the 1963 Dodgers (6b). 
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to your data acquisition and display problems 
with COMPCO'S Analog - Digital I/O System. 
The complete ADI /OS system includes everything required for o research and development 

laboratory, and many OEM systems: 16 channels of single -ended analog input (or 8 differen- 
tial channels); two double- buffered D/A channels for driving a X -Y display (display not included); 
32 bits of programmable digital I /O; 4 completely independent R5232 serial ports with 
software -selectable Baud rates; a Microterm MIME -I CRT terminal; a Houston Instruments HIPLOT 

incremental plotter; and m ALTOS 8000 -2 microcomputer system, with 4MHz Z80* processor, 
64K of RAM memory, twin Shugart double- density floppy disk drives, CP /Mtoperating system, 
and Microsoft FORTRAN. COMPCO's GSP interactive graphics package is included to provide 
graphics output on the CRT terminal, HIPLOT plotter, and /or a X -Y display. A FORTRAN -callable 
subroutine package is also provided to perform the analog data acquisition. In addition, two 
unused serial ports may be used to drive a modem (permitting the system to talk to a larger 
machine), an additional CRT terminal for color graphics, or a serial line printer such as a TI -810 or 
NEC Spinwriter. -Z80 is o trademark of Zilog t TM - DgroL Research 

Microrerm 

MIME -I 
terminal 

iillllillillliilillliili 
digital I/O 

4 byres (32 bits) 

Houston Instrument 

HIPLOT 

ALTOS 8000 -2 

Z80* mpu - 

4MHz 64K 
twin double 

density floppy 
drives 

T 
A/D 12 bit 

16 channels 

printer 

double buffered 

D/A - y 

titilliliilillll 

Circle 49 on inquiry card. 

modem 

This entire ADI /OS 
system is available 
from COMPCO for 

`9,995 
OEM, Institutional and Dealer Inquiries Invited 

Compco 
8705 North Port Washington Road 
Milwaukee, Wis. 53217 414/351 -3404 

COMPUTER SPECIALISTS 
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Listing 5: The Erase program, which deletes from the data file statistics developed from 
the games which have been simulated by the Game program. The roster ratings infor- 
mation is retained. See figure 7 for an example. 

10 INPUTFIL.E TO EE ERASED ? '.FS 
20 OFEN40,F$ 
30 H= 1114 \I( EAU #o7.u,C \FORA: =1T01:í8 \WRITE4O,Z \NEXT 
40 CLOSE #0 

Listing 6: The Game program, written in North Star BASIC, which uses data based on 
historical performance of real baseball players to simulate any desired contest between 
various teams. This program occupies 24 K bytes of programmable memory when used 
with the North Star BASIC system. 

1 INPUTNUM7 ,A\Ff1RE==oTOA\C-RND(0)\NEX[ 
ti L INE80 
10 DTMH(:1r16,14)rF'(1,9r17),N!i(540)rS(1r8r2r1)rF'S('20)rTS('20) 
15 UIMHS(24)rS1(1r10).E(8)rR(8) 
17 HS= 'SINGLEDO[)ULEi:TRIF'I_EH. R. 
-_b F's==' r 1:1u2E3u8!aLFCIrRgrUH 
30 FORA=0r01\E::(A*10)+10\INF'L1fTEAM ? 'rTS(E-9,E)\FE=TS(E-9,E) 
40 OPEN#0rFS\E270*A\F[7RC,-.oT016\E==E+10 
50 READtO,NS(D°9rE)\F[1R'D:=0T[16\RE.AU#0rH(ArCrD)\NEXTD\NEXTC 
60 F[1RC=0709\E=D+10\REAU#O,NS(E--9rE)\FORD=-UT03\READ#orF'(ArCrD)\NEXTD 
65 NEX rC\CLOSE#0\NEXTA 
67 FORA=oT01 
70 r'Li:1VE:. THE LINE-UF' '\FORC.OT08\1EATTING',C+1,' 'r 

80 INFlrrl'lUr ros # ?'rDrE[\S(ArCr0r0)=D\S(ArCr0r1)=E 
£31 IFE <1ORF:>10'rHEN80 
82 FA*270)+(D*10)+1\6==E*2 
83 IFD`16THE:N80\1TAE(40)r 
£34 rNS(F.049)' r1''S(6-1rG),\INF'LIT' OK ? 'rZS 
86 IFZS.C-" rHEN80\NEXTC 
90 [NF'I.1T.1 ID# [1F F'ITI:HER ? 'rW(A+2) 
91 IFId( A+2 >" 9THE::N90\ r TAE ( 40 ), 
92 E 0A*270i1170+(10*W(A+2))+1\rNS(FrF+9), ', 
94 INPUT Or ? rZS\IFZS;'>"THEN90\NEXTA 
Loo T-9 \14-1 
110 FORA'OrOx\I" \rINNING #rA\FORE:=0T01 
112 IF A<:: 91IF(D<:::>1THEN115\IFS1 ( 1,10 >>5 I ( 0,10n HENEXIT970 
115 C=W(D)\I1:=1\IFE=1THENU=O\F':=W(D+2) 
120 F0RE=0T[12\IF'.3(ErCrE:rl»0'rHENF=S(ErCrE0)\NEXT 
125 G=.(270*E1)+(10:kF)+1 
:127 L=-0\IFH(ErFr0)==2THF-N130 
128 IF H(DrFr0)=F'(DrF'r5)'rHEN1'29\L=.015\G0T0130 
129 1,-.015 
130 Il .:i*(H(ErFr.a)+F'(DrF'r2))+L+W(U+4)\H(DrFr7)=H(ErFr7)F1 
135 !NS(GrG+9)r 
140 G==RN6(0)\IFG:HTHEN800 
150 H=.5:k(11(ErFr1)+F'(D,F',1))+L+W(U+4) 
160 IFG: HTHF:N700\F'(DrF',:i)=F'(DrF'r5)+1 
170 II=-RNh(0)\FOR6==2T04\IFH(ErF,G) ==HTHENEXIT190 
180 NEXT\6:=.1 
190 H=0*6\41S(H-5.H)\H(E,Fr8)=H(ErFr8)41\GOSL1F7000\GOSUE590O 
195 IFfi==4THENH(ErFr9>:=H(ErFr9)+1 
200 C=r_+1\IFC.'>8THENC=0\W(E)=C\E9-0 
205 IFAÏ8ANDE-+1ANUS1(1r10)>S1(o,10)THENEXIT960 
210 IFO:` :3THEN12o\GOT[1950 
700 r WAI_F '\H(UrFr7)=H(ErFr7)-1\F'(D,F',9) =F'(D,F',9)+1\G=1\GOSl1E6950 
710 GOSUE5950\60T0200 
800 11=.5*(H(ErFr6)+P(D,F'r3))\IFRND(0):>HTHEN820 
010 rSTRIKES OUT 
131:; F'(DrF'',8)=P(UrP.0)+1\GOT0830 
1320 Jr RND ( 0) <::.913THEN132:i\[ì=1\K=1 \ l 'ERR(:1R' \09-=09+1\GOSUE6000\fì17T0200 
i!ta:; IFRNU(0):>.50RE(1)=-00Rf1:::1THE::N828\I'U[1L1ELE PL.AY\0=0+2\E(1)==0\09,=09+2 
826 R (1 ) =0\IF 3>0911iE:NGl1311E7000 
827 80\K=1\IF3>OTHENGl1!í11E6000\F'(UrF'r4)=F'(UrF'r4)F2\GOT0200 
828 "IS E1Uf \6==0\TFRND(0).5THEN830\K=1\IF09<2rHENGOSl1E7000 
829 MO :.2 rHENGfI!3UE6000 
830 0=0+1 ̀ .P(UrF'r4)'=F'(UrF'r4)+1\09==09F1\G0T0200 
?50 FORG1,-LT08\E(G1 )=0\R(G1 )= 0\NEXT\0=0\09=0\! "\NEXT\NE:XT 
960 TFS1(0,10)(ïS1(1.r10)THEN970\(:1==10\I=10\GOT0110 
970 íi1W(6)\G2=W(7)\G3=W(8)\G4==W(9)\F'(G1rG2r10)=F'(G1rG2r10)+100 
971 F'(G3,64r10) =F'(Li.3rG4r.10)+1 
972 00SLIE1000\FORG1..0T01\IF[1RG2-0T016\Ff1RG3==77010 

Listing 6 continued on page 130 
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PUN 

FILE 10 BE ERASED ? 61 -YANKS 
READY 
RUN 

l II_ E TO BE ERASED ? 63 -LA 
READY 

Figure 7: Sample execution of the program 
Erase of listing 5. This program purges 
statistics from simulated games; it does 
not alter the roster ratings information. 

of program Game. With Game load- 
ed in memory, only 132 bytes out of 
24 K bytes are free, even after releas- 
ing the memory allocation for the 
functions ATN, SIN, COS, LOG, 
and EXP. The actual memory used by 
Game is 11,432 bytes. 

Table 1 shows the North Star direc- 
tory of the disk used to store the six 
programs of the package and the data 
files. Each team data file is eight 
blocks long. Five of the programs in 
the package are short. Programming 
details will be given only for the one 
long program, Game. It is likely that 
if the user wishes to enhance or 
modify the package, program Game 
will have to be changed. If you 
understand the workings of Game, 
the rest is simple. The North Star 
BASIC code for Game appears in 
listing 6. 

Table 2 describes the operations of 
Game by line number groups, while 
table 3 defines the key variables. 
Figure 8 is a flowchart of the major 
divisions of program operation. 

Use of Statistics 
The program determines if a batter 

gets a hit by adding his hits rating to 
the pitcher's hits rating (consult figure 
2). This result is combined with the 
pitcher's tiring factor and a factor 

determined by the relationship be- 
tween the batter's hitting side (right 
or left) and the pitcher's throwing 
arm (right or left). This result is then 
multiplied by 0.5 and compared to a 
random number. Look at table 4 for 
an example. 

If the random number is below the 
final hit factor, the batter gets a hit. 
Note that the hits rating is not the 
player's batting average, because the 
player has the possibility of walking. 
Next, a walk rate is determined: Yas- 
trzemski's .370 plus Wisé s .323 multi- 
plied by 0.5 = .3465. 

This walk rate is compared to the 
same random number as before to 



THERE A BRAID 
IN THIS PEAU 1 PODY 

ANNOUNCING 
COMPANION I & II. 

Beneath this beautiful 
teakwood roll -top desk exterior, 
there beats a heart of pure Radio 
Shack TRS -80 Microcomputer. 

But don't let the good looks 
fool you. This beauty's got a 
brain that's right at home in 
your office, home, classroom or 
laboratory. 

Two versions are available; 
each designed around the 
TRS-80 system with video 
monitor, keyboard, cassette 
recorder, expansion inter -face, 
mini -disk system and printer. 
Both include the latest version 
of the TRS -80 disk operating 
system, disk BASIC and Level II 
BASIC as well as the assurance 
of Radio Shack's reputation, 
warranty and national service 
network. 

The Companion 1 features 
16K of memory, the TRS -80 
Quick Printer I and a single 
mini -disk drive. 

The Companion II highlights 
include 32K of memory, the 
TRS -80 tractor feed line printer 
and dual mini -disk drives. 

Either version can be 
expanded to accommodate 
additional memory and mini- 
disk drives. 

PRODATA, INC. 

And we haven't forgotten the 
brain food either. A full set of 
cassettes, diskettes and paper 
accompanies the clear and 
concise instructions of the 
Companion User's Guide. All 
this brain matter comes 
pre- assembled in a body you can 
love and live with. 

The perfect companions from 
PRODATA. 

These packages are competitively priced at $3,495 and $4,995 FOB Ft. Worth, Texas, and ready for immediate 
delivery. We'll pay the air freight charges on all prepaid orders within the Continental U.S.A. For more information, 

write or call PRODATA, Inc., 98 -1122 Kahapili Street, Aiea, Hawaii 96701, Telephone: 808 -488 -5348. 
Assembly Office: 3620 Lake Pontchartrain Drive, Arlington, Texas 76016. Dealer inquiries invited. 
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Listing 6 continued: 
9.73 Hkfi1rG2,G3+4)=H(G1rfi2,G3+4)+H(G1rG2rfi3)\H(G1rG2rG3)=0\NEXT\NEXT 
974 FORG2='0T(19\FORG3=4T(110\P(61r62r63F7)=P(61r62r63+7)+P(61r62r63) 
976 F'(81r62.63)=0\NEXT\NEXT\NEXT\Ff.IRG1=0T010\6/161)-0 
978 S1(0.(;1)=':0\51(1rf;11-=0\NEXT\W9:=0 
990 INPUT' RETURN TO END ? ',74\IFZS="'rHEN998 
992 INrUr'LINr.::-UF'S OK ? 'rZt\IFZ4:>"THEN67 
994 nr'1(1.10)r\LNF'IJT' PITCHER ? ',W(2) 
995 nI4(11r20),\INPIJl' PITCHER ? ',W(3) 
996 f;(YI0100 

998 (;OOUB2000\ ! F'REI: ( 0 ) \ENI' 
1000 !'BOX SCORE'\!" 
1010 FORfi=OTUI\B-=(G*10)+10\61=40*G 
1020 t fAB(1.;1 ),14(Eí-9rB)r\NEXT\!" 
1022 ! " \F0RG=0TC11\G1=40*G 
1024 rTAB(01)r'NAME POS AB H HR RBI', 
:L026 NEXF\!"\n" 
10.30 1 Y:IRG=0T(18\FORf;1=0T(12 
10E.0 fi4 0\F0RG3=0T(11\IFS(G3rGrG1,1)=OTHEN1080\G5=40*G3\G6=S(G3rGrG1r0) 
1060 B=(270*G3>+(10*G6>+10\G4:=1\G7=(S(G3rGrfJ1r1)*2) 
1070 !TAB(G5)rN4(B-9,B)r' 'rF'4(67-1r67)r' 'r 

1075 FORG8:=:7T010\1X41,H(G3r66r68)r\NEXT 
1080 NEXT\IFG4=1THEN! " \NEXTGI\NEXT(; 
1090 '"\i'PITCHERS Ir-' H R ER K BB'\!" 
1110 FOR81=0T(11\FORG2=0T09\IFP(61r62,4)>OTHEN1130 
1120 IFP(G1rG2,5):: OTHEN1130\IF'P(G1rfi2r8)>OTHEN1130\GC1T(11160 
1130 G3=(Cì1*270)+170+(10:*G2)+a\f;4=:Y(G1rG2r4)/3 
:1140 nNE(6:3,63+9)rX5F1034r 
:1150 FORG4=5T09\1X;3I.F'(61r62r114),\NEXT\IFF'(61r62r10)=100THENn' WINNER', 
1152 IFF'(61r62r10)=:1THFN!' LOSSE:R',\r' ' 

1160 NEXT\NEXT\r "\!' 1 2 3 4 5 6 7 8'7 - T' 

1170 ''VISTCIRS',\FORGI=OT010\nX3I,S1(0rG1)r\NEXT\r" 
1180 "HOME '.\F(IRG1=0T010\nX31rS1(1rG1)r\NEXT\FiE1URN 
2000 FORA=0T(11\B-(A*10)F1\(1PENt0rT4(BrD-19)\B=1114 
2010 REAI'10:BrC\FORB=01016\R[ADtO,H(ArHr7)rH(ArBr8)rH(ArBr9)rH(ArBr10> 
2023 FORC,-1.1T(114\11(ArBrC): H(ArBrC)+H(ArBrC-4)\NEXT\NEXT 
20:30 FORB=0T09\REAUtOrP(ArBr4),F'(ArBr5)rF'(ArBr6)rF'(ArBr7)rP(ArBr8) 
2035 RI:AI'tO,P(ArBr9)rP(ArBr:10) 
2040 FORC 111017\F'(ArBrC) -F'(ArB,C)+P(A,BrC-7)\NE:XT\NEXT 
2050 11:1 1 14 \READtOX B r C\FOR B=O T 016 
2060 WRJTE:10rH(A,Br11)rH(ArBr12),H(ArBr13)rH(ArBr14)\NEXT 
2070 FORB=OTO9\WRITEtO,F'(ArBr11)rF'(ArBr12)rF'(ArBr13)rF'(ArBr14) 
2075 WR..ITEiIOrF'(A,BrJ5)rF'(ArBr16)rF'(ArB,17)\NEXT\CL.OSE#O 
2080 NE:XT`.RFTURN 
5900 K=G\EFF(NI1(0)%.6THENK=K+1\G0T06000 
5950 b: =:1\IFD( 1 )-OTHEN6005\.IFB(2)=OTHEN5960\G1.IT(16000 
5960 R(2):=F'1 1\f;0T06005 
6000 FOPiG1 3TO1:iTEP -1\B(1;1+K) BC fi.l )\B((;.1. )-:-0\NEXT 
6005 IF(; 4THENB(8)-=P4-:1\1:F6 4THEN6(6) F'11\G4=0 
6010 f;2= tit \FOR(;1=4 TOO \:LFBi(;:l )=-OrHEN6040\(:i4=G4+:L\V==B(G1 )-1\B(f;1)=0 
6020 L-rr1\11A>9THENL.-9\S1(Brl._) 51(BrL)+1\S1(B,10):=S1(Br10)+1 
6030 B(f;1):-0\H(BrF,1O)=H(BrF,1O)+1\F'(I'rVr6)=F'(I'rVr6)F1 
6040 NEXT\IFG4<:1THEN6042\164r' RUNS SCORE 'r 

..'.041 !'T4(1r10)rS1(0r10)r' 'rTf(1.1r20)rS.ia(1r10) 
6042 IF64<2THEN6043\W(410)=W(4+D)F.025 
604.; ;9=0 

6048 IF1t(1)=0THEN6050\!'RUNNER ON FIRST 'r\M=1 
6050 IFEí(2)>-0THE:N6060\I'RUNNFJi ON SECOND 'r\M=1 
6060 IFB(3).,OTHE:N6070\!'RUNNER ON THIRD 'r\M=1 
6070 IFM:=1THENi" \IFf;4-OrHr.NREIURN\1;OSUB6200\GOSUB6100\RETURN 
6100 .IPiF'UT'F'rHr OR D '> rZ4\IFZ4:=:"THENRE:TLIRN\IFZS='H'THEN6150 
6110 W(D 14):=0\INPUT'F't ,r 'r2\IF2-9THEN6110\61(2+B)=2\F'=2 
6120 :L F Z 4=' F" THENRETIJRN 
6150 INPUI'BATSr F't ? 'rZrZ1\Z Z-1\IFZ- IJTHENRL':TURN\IFZ:::OTHENRET(.IRN 
6160 rOR61=0T02\IFS(B,7,61r1)=OTHENEX.IT6180 
6170 NEXT\r'TWO SUBS ALREADY UnF:D THERE'\601.06150 
6180 S(BrZr61r0):=:ZI\INF'IJT'POS '' 'rZ1\IFZ1`10THENZ1=10 
6190 S(BrZrG1 r 1 ):=Z1\f.;1.IT(16150 

6200 JFW9:=:0THEN6:70\:LFB11=W9THENRETURN 
6210 IFSI(0rIO) C;1(1,10)THEN6230\.IFS1(Br10)>S1(Iir10)THEN6220\RETURN 
6220 W(8)=0\W(9) W(:.FII)\W(6)::=B\W(7)=W(2+B)\W9=1+B\RETIJRN 
6230 W9:0\RETCIRN 
6950 K=:1\IFR(1)=OTHEN7005\IFR(2)=OTHEN6960\G0T(17000 
6960 Ft(2)'P+1\6OT07005 
7000 IF(1?:: 2THE.NRETURN\FC1Rf;1=3T01STEP-1\R(G1+K):=R(G1)\R(C;1 ) =0\NEXT 
/005 IFf;4THENR(8)=F'+1\IFG':'ï 4THENR(G)=F'+1 
7010 FOR61==4T08\IFR(61)=OTHEN7040 
7020 'J==Fi (!i:L ) 1 

7U;3U R(G1 )=0\F'(UrVr7)=F'(DrVr7)+1 
7040 NEXT\RF:'rURN 
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*LI 
ERASE 4 4 2 

ERASE2 8 4 2 

INPUT 12 6 2 
INPUT2 18 6 2 

ROSTER 24 6 2 
ROSTER2 30 6 2 
GAME 36 22 2 
C;AME2 58 92 2 
STATS 80 6 2 
STAT52 86 6 2 

61 -YANKS 92 8 3 

6'7ME1S 100 8 3 

75- -BUSTO 108 8 3 

63-LA 116 8 3 
62 -METS 124 8 3 

FIX 132 6 2 
FIX2 138 6 2 

Table 1: Directory of the disk files con- 
sisting of the baseball -simulation pro- 
grams and data. Each team data file is 

eight blocks long on this North Star Com- 
puter floppy disk system. 

determine if the batter gets a base on 
balls. Assuming that the batter makes 
an out, a strikeout possibility is deter- 
mined in a similar manner with a new 
random number (.169 + .136 x 0.5 = 
.1525 is the Yastrzemski /Wise strike- 
out factor). If the batter is not a 
strikeout victim, another random 
number is generated to see if he hits 
into a double play, reaches base on an 
error, or advances the runners that 
might be on base. 

Hits, Runs, and Errors 
On the occasions when a batter 

gets a hit, a random number is com- 
pared first to his double rate, then his 
triple rate, and finally his home run 
rate (Yastrzemski has ratings of .205, 
.212, and .308 for these hits). /By a 
pleasant coincidence, this article was 
edited on the same day that Carl Yas- 
trzemski hit his home run number 
hexadecimal 190.... RSSJ. If at any 
point in the comparisons the rate ex- 
ceeds the random number, the com- 
parison process ceases and the batter 
is awarded the type of hit currently 
being considered. If all comparisons 
fail, the hit is assumed to be a single - 
base hit. A new random number is 
generated to see if the possible base 
runners advance one base more than 
the hit is valued at (single = 1, 
double = 2, etc). 

The variable array (with seven ele- 
ments) is used to keep track of base 

Teat continued on page 134 



1 

Do TRS -80's new lower prices 
mean you get (, 
"cheaper" 
computers? 

No 
Way! 

11111 MORE 110.01 COMPUTERS 1i11í 
111111 

RAVE 1E01 SOL) TRAM 1111111 
1111 III 01NERMICRO- 

COMPUTER 1111 

EVER 

EVER 

EVER 

EVER 

EVER 

EVER 

Here's why ... 
Production costs drop and manufacturing 
efficiency rises when you deliver more than 
100,000 TRS -803" ' Model I systems built in 
your own factories in less than two years. 
No other computer - ever - has had cus- 
tomer acceptance on such a scale. 

Sure, TRS -80 Model I is the price leader, but 
then you know better than to make your 
decision based on price alone. You've got to 
be convinced you get 1) full quality and fea- 
tures, and that 2) our more than 100 service 
locations furnish faster service, and that 3) 
we continue to add new software and 
hardware for TRS -80, even though our list is 
already one of the industry's longest. 

WM, roro 
w Mt 

E...fl.. .., r.11l.. 
U.., .tr. .m ..r..1.. 
.,ti ...... . 

..r.,.., .r...,t 
an u.n.. 

.11110 .MpM.. . 
EMI 
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,_ LT 

Retail prices may vary at individual stores and dealers. 

Circle 318 on inquiry card. 

Level I - 4K 
Ideal Starter 

System 

Level II -16K 
Advanced System 

with Calculator Keypad 

$499 $849 
Was 5599 last year Was $988 last year 

New Model I/II Catalog 
Come in and get your copy of our new 24 -page 
computer catalog and you'll decide that TRS -80 
is your unique opportunity to own a 
full -featured, fully serviced, fully supported 
microcomputer at a really nice price. 

New TRS -80 Model II 
A bigger, more powerful "brother" to the TRS -80. 
Completely new, it's a business microcomputer 
with capabilities beginning where Model I 

approaches upper limits. Storage capacity up to 
2 megabytes. Order now for early delivery. 

$3450 
1/2- Megabyte 
Basic System 

.;. 
.xc n sa 

W' 

These two cards honored 
at most Radio Shack stores 

Radio IhaeK 
The biggest name in little computers'`'" 

A Division of Tandy Corporation Fort Worth, Texas 76102 
Over 7000 Locations in 40 Countries 
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Circle 278 on inquiry card 

N110% 

e.141) 

e 
95 a, 

sYstem 
FAMOS" 
MULTI -TASKING DOS: 

8080/z80 
Device independent file system 
Multi -sessioning /spooling 
Full user accounting 
All files dynamic 
Multi -user file security 
Intersystem communications 

S100 BUS SUPPORT 

MVT- BASIC" 
MULTI -USER COMPILER 

Powerful file, string I/O 
Chaining ... parameter passing 
ISAM /sort facilities 
Random, sequential files 
Machine language calls 
Error trapping 

HARD DISKS SUPPORTED 

MVT- WORDFLOW" 
MULTI -USER WORD 
PROCESSING SYSTEM 

Concurrent data processing 
Automatic field insertion 
Global search /replace 
Library file insertion 
"Cutting & pasting" /block moves 
Full WP printer support 
Multiple printers /concurrent 
Wordwrap /variable line spacing 
All options under user control 

IMMEDIATE DELIVERY 
AVAILABLE TO MANUFACTURERS/ 

OEM FOR PRIVATE LABEL 
MARKETING 

MVT 
MICROCOMPUTER 
SYSTEMS INC. 

y.- 
9241 Reseda Blvd., Suite 203 
Northridge, CA 91324 

Phone: (213) 349 -9076 
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Line 
Numbers 

1 thru 20 

30 thru 65 
67 thru 94 
100 
110 thru 990 
992 thru 998 
1000 thru 1180 
2000 thru 2080 
5900 thru 6070 
6100 thru 6190 
6200 thru 6230 
6950 thru 7040 

Operation Performed 

a) Generate seed for random number 
b) dimension variables 
c)read descriptive data 
Read data from disk files 
Batting order input section 
Set start and end inning 
Play game 
Select pitchers for new game 
Subroutine for printing box game 
Subroutine to write updated statistics to disk file 
Subroutine to determine run scored and position of base runners 
Subroutine for player substitutions 
Subroutine for determining winning and losing pitchers 
Subroutine for calculating earned runs 

Table 2: Operations performed by various lines of BASIC code in the Game program of 
listing 6. 

Variable 
and 

Dimensions 

Use 

S(1,8,2,1) 1= Teams 
8 = batting order 
2 = up to three players in each batting position 
1= identification number and position 

T$(20) Team names 

P$(20) Position names 

H(1,16,14) 1 = Teams 
16 = seventeen players 
14 = 0 to 6 = player ratings 

7 to 10 = at bats, hits, home runs, and runs batted in 

for the game 
11 to 14 = total at bats, hits, home runs, and runs batted in 

as read and written to disk 

P(1,9,9) 1= Teams 
9 = ten pitchers 
9 = 0 to 3 = player ratings 

4 to 10 = innings pitched, hits, runs, earned runs, strikeouts, 
walks and win or loss for the game 

11 to 17 = total innings pitched, hits, runs, earned runs, strikeouts, 
walks and wins or losses as read and written to disk 

W(9) 0 who's up (visiting team) 
1 who's up (home team) 
2 visiting team's pitcher 
3 home team's pitcher 
4 visting team pitcher's tiring factor 
5 home team pitcher's tiring factor 
6 leading team number (0 or 1) 

7 identification number for leading pitcher 
8 trailing team number 
9 identification number for trailing pitcher 

B(7) 1 runner on first 
2 runner on second 

4 -3 runner on third 
4 -7 runs scored 

R(7) same as B(7), but tracks earned runs 

Table 3: Use and size of array variables in the Game program of listing 6. 

Yastrzemski Hits = 232 
Wise Hits = .253 
Pitcher tiring factor(assume 0) = .000 
Left handed batter versus 
right handed pitcher = .015 

500X.5 =.250 

Table 4: Statistics determination of the probability of batter Yastrzemski producing a 
safe hit from a pitch thrown by Wise. The hits factors for pitcher and batter are added 
together, along with a factor for pitcher tiring and a factor for the relationship of a left - 
handed batter facing a right- handed pitcher. The sum of these factors is multiplied by 
0.5 and then compared with a random number. I f the random number is less than the 
computed probability, Yastrzemski has hit safely. 
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32K Board Pictured Above 

New RAM Prices. 
From The Dynamic Memory Company. 

16K -$249 32K -$375 
48K -$500 64K -$625 

Ever since we started making 
these memory boards over a year 
ago we have continued to lower 
our prices to stay competitive. 
Due to your confidence in us, we 
are again able to lower our 
prices! Our reliability has been 
proven by months of superior 
performance in thousands of 
installations. Our low -power boards 
are being used by quality- minded 
systems manufacturers across the 
country and overseas. 

4MHz boards now available. 
After receiving hundreds of 

requests, our engineering staff has 
come up with a new version of our 
board which runs on 4MHz Z -80 
systems. It wasn't easy to come 
up with a high speed board which 
would operate as reliably as our 
450ns version, but after months of 
careful design and testing, we did 
it. The price of the 250ns board is 
$10 per 16K additional. 

Circle 44 on inquiry card 

All of our features remain. 
Our boards didn't become great 

sellers only because of the price. 
We still offer you our deselect 
feature which allows our RAM to 
overlap with any fixed memory 
areas in your system. Also, the 
RAM area of our board is fully 
socketed so that you can expand 
the board yourself. 

Other standard features include: 
plug selectable addressing on 16K 
boundaries (shorting plugs are 
placed over wire -wrap pins to 
address the board - located on 
the top of the board for easy 
changes), S -1 00 and Z -80 
compatability and totally invisible 
refresh - no wait states. 

Fully assembled, tested, and 
guaranteed. 

All of our boards go through a 

rigorous testing procedure. They 
are then placed on burn -in running 
a series of memory tests to detect 
any other possible faults. After you 
receive the board, you are backed 
by us with a one year warrantee. 

Low power consumption keeps 
your computer from "losing its 
cool." 

The total power consumption of 
our 16K board is typically less 
than 4 watts ( +8V © 300ma, 
+16V c 150ma 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. 

Contact your local dealer. 
To find out more about our RAM 

boards, contact your local dealer. 
If he is unable to help you, call or 
write us for a fast response. 
Central Data Corporation, 1207 
North Hagan Street, Champaign, IL 

61820. (217) 359 -8010 

Central Data 
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START 

INPUT 
TEAMS 

READ DATA 
FILES 

INPUT 
LINE -UPS 

PLAY 
GAME 

DISPLAY 
BOXSCORE 

UPDATE 
STATISTICS 

YES 

r i 

END OF GAME 
L 

UPDATE 
FILES 

C STOP ) 

YES 

INPUT NEW 
PITCHER 
IDENTIFICATION 

Figure 8: Flowchart o f the major divisions of operation of the Game program of listing 
6. 

Tclt c nntinticci. 

runners; all B values are set to 0 every 
half inning. If a batter gets a single 
that advances all runners by one 
base, variable B(4) is set to equal the 
value of B(3), B(3) is set to B(2), B(2) 
to B(1), and B(1) is set to a value of 1 

plus the opposing pitcher's identifica- 
tion number. If a batter gets a single - 
base hit that moves runners two 
bases, B(5) is set to the value of B(3) 
and B(3) is set to 0, B(4) is set to the 
value of B(2) and B(2) to 0, B(3) to 
B(1) and B(1) to 0, and B(1) is set to a 
value of 1 plus the opposing pitcher's 
identification number. A similar pro- 
cess is used on outs that advance run- 
ners. 

This procedure is done in the sub- 

134 November 1979 BYTE Publications Inc 

routine beginning with line 5900 in 
listing 6. The second half of this 
subroutine determines if any runs are 
scored by seeing how many of the B 

array elements with subscripts be- 
tween 4 and 7 are not O. Each positive 
number indicates one run. When I 

first wrote the program, the B array 
elements were set to either 0 or 1. 
However, by using the pitcher's iden- 
tification number plus 1, all runs 
scored can be attributed to the record 
of the appropriate pitcher. 

A similar tracking of runners and 
runs is recorded in the variable array 
R (with seven elements). This is need- 
ed to register earned runs only. All er- 
rors are assumed to be outs. There- 
fore, certain runners and advances 

are ignored, and innings end earlier 
with this variable allowing for the 
proper calculation of earned runs. 

A subroutine for calculating win- 
ning and losing pitchers (beginning 
with line 6200 in listing 6) is consulted 
after each run is scored. If the par- 
ticular run scored breaks a tie (the 
game starts with the score 0 to 0), a 
new winning pitcher is recorded. If 
the run causes a tie, the current win- 
ning and losing pitchers are removed 
from their particular status. 

As demonstrated in the sample, a 
substitution can be made only after a 
run is scored. This is due to the fact 
that the subroutine at line 6100 is cur- 
rently consulted only at that point. If 
you desire the option of a substitution 
after every play, merely add the pro- 
gram line: 

122 GOSUB 6100 

and remove the current: 

" GOSUB 6100" 

from line 6070. 

Program Testing 
After you enter the Game program 

into your computer, a test routine 
will be necessary to check for possible 
errors made during the program's en- 
try. Changes in line 990 and in line 
6100 of listing 6 will permit the pro- 
gram to loop and play numerous 
games without requiring any input 
from the user after the lineups are 
assigned. The revised lines are: 

990 C9 =C9 +1: IF C9 =50 
THEN 998 : GOTO 100 

6100 RETURN 

These modifications make the pro- 
gram play fifty consecutive games 
(C9 =50 determines the number of 
games) with the same lineups and 
without asking the user for any sub- 
stitutions. 

In order to test the program after I 

wrote it, I played the 1961 New York 
Yankees against the 1962 New York 
Mets for fifty games. The results were 
amazing. The Yankees (who won 109 
of 162 real games for a winning 
percentage of 67% in 1961) won 35 of 
the 50 games in the simulation for a 
70% winning average. The Mets 
(who won 40 of 160 games, or 25 %, 
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Model DMB -6400 Series dynamic 64k byte RAMS incorporate the 
features which are standard in the DM -6400 Serles and adds 
bank select for multi -user -timesharing applications. 

ALPHA MICRO, CROMEMCO, 
and NORTH STAR output port 
bank select. 
Memory bank size can be incre- 
mented to 64k bytes in 16k 
increments. 

Four (4) 16k byte, functionally 
independent memory banks. 

Eight (8) 64k byte banks of mem- 
ory per output port for ex pan - 
sion to 5I2k bytes for each 
output port. 

Model DM -6400 Serles dynamic 64k memory boards feature IEEE 
S -100 compatible timing and on board transparent refresh. 

Memory selectable and deselec- 25 MHz on board crystal oscillator 
table in 4k byte increments. for independent timing. 

DMB -6400 and DM -6400 Common Features: 

4 MHz Z80 operation with no wait Low power- 8 watts maximum. 
states. Reliable, expandable memories. 
Tested and burned -in. 

ONE YEAR GUARANTEE 

DMB- 6400/64K RAM 
DMB- 4800/48K RAM 

THE FOLLOWING PRODUCTS ARE AVAILABLE 

DMB- 3200/32K RAM DM- 6400/64K RAM 
DM- 4800/48K RAM 

DM- 3200/32K RAM 

U.K. & EUROPEAN REPRESENTATIVE: 
ABACUS COMPUTERS LTD, 
62. NEW CAVENDISH STREET 
LONDON, W1M 7LD U.K. 
TEL: 01- 580/8841 TELEX: 881 -3085 

AUSTRALIAN REPRESENTATIVE: 
COMPUTERLAND OF MELBOURNE 
555 COLLINS STREET 
MELBOURNE, VIC3000 
TEL: 625581 

MEASUREMENT 
systems & controls 

incorporated 

867 North Main Street Orange. CA 92668 
Telephone: 714/633 -4460 
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9a FILE NAME ? 61 -YANKS 
NAME AB H HR RBI AVE NAME IP H R ER KO BB W L. ERA 

S_KOWRON--- 171, 43 3 7 .244 FORD--- 476 471 228 202 291 251 39 11 3.82 
RICLIARDSON 233 68 4 27 .292 TERRY----- 0 0 0 0 0 0 0 0 .00 

KOPEK-- 220 70 6 32 .318 ARROYO---- 0 0 0 0 0 0 0 0 .00 
HOYETt------ 193 48 0 15 .249 STAFFORD-- 0 0 0 0 0 0 0 0 .00 
MARIS----- 227 71 :"7 84 .313 COATES.--- 0000000 0 .00 

MANTLE---- 184 66 10 29 .359 SHELDON---- 0 0 0 0 0 0 0 0 .00 
BERRA---.. 199 54 9 33 .271 DALEY-------- 0 0 0 0 0 0 0 0 .00 
HOWARD- --- - 204 90 25 67 .441 TLIRL.EY -- 0 0 0 0 0 0 0 0 .00 
LOPEZ. --- -- 0 0 0 0 .000 RENIFF----- 0 0 0 0 0 0 0 0 .00 

BLANCHARD- 194 45 18 38 .232 ULIREN------ 0 0 0 0 0 0 0 0 .00 
CERN------- 0 0 0 0 .000 
GARDNER-'-- 0 0 0 0 .000 
DEMASTRI-- 0 0 0 0 .000 
REED -- 0 0 0 0 .000 
TORGESSON- 0 0 0 0 .000 
GErNUL I: --- - 0 0 0 0 .000 
.IGHNSON--- 0 0 0 0 .000 

1830 555104 332 .303 476 471 228 202 291 251 39 11 3.82 

9b FILE NAME ? 62 -METS 
NAME AB H HR RBI AVE NAME IF' H R ER KO BB W L ERA 

THRONEBERR 0 0 0 0 .000 CRAM (3 - - - 455 55:; 332 270 158 178 11 39 5.34 
NEAL----_ - 228 48 3 11 .211 HOOK- - -- -- 0 0 0 0 0 0 0 0 . 00 
CHACON----- 170 49 0 14 .288 JACKSON---- 0 0 0 0 0 0 0 0 .00 
MANTILLA-. 0 0 0 e .000 MACKENZIF..- 0 0 0 0 0 0 0 0 .00 
ASHBLIRN- 5'07 5C. 4 24 .280 ANDERSON-- 0 0 0 0 0 O 0 0 .00 
HICk:ì1AN- - 195 51 5 29 .262 HIL.LEh-.---- 0 0 0 0 0 0 0 0 .00 
THOMAfi-..__ 220 59 8 35 .268 CISCIP----- 0 0 0 0 0 0 0 0 .00 
CANNIZZAhO 175 39 0 15 .223 DAVIAI.IL.T-- 0 0 0 0 0 0 0 0 .00 
KANEHL. 0 0 (1 0 .000 HUMTIc:R --- 0 0 0 0 0 0 0 0 .00 
CHRISTOF'HE 192 36 4 23 .188 MILL.ER-------- 0 0 0 0 0 O 0 0 .00 
WOODL..ING-- 0 0 0 0 .000 
TAYLOR-- - 0 0 0 0 .000 
COLEMAN--- -- 0 0 0 0 .000 
HOBGES-- 205 59 27 59 .288 
BOLICHEE- -- 0 0 0 0 .000 
COOK. ---- 200 72 0 18 .360 
BELL. ..-- . 0 0 0 0 .000 

1792 471 51 228 .263 455 555 332 270 158 178 11 39 5.34 

Figure 9: Individual player statistics derived from the simulated play of fifty baseball games between the I96I New York Yankees (9a) 
and the I962 New York Mets (9b). In this fifty -game series the pitcher- tiring factor was set to O. In team results, the Yankees war 39 
of 50 (78/0) of the games, and the Mets worn 1I of 50 (or 22%). 

in 1962) won the other 15 games for a 
30% winning average. 

The numbers of hits and runs 
scored in this simulation were a little 
bit high, since the designated hitter 
was used (this did not occur in either 
1961 or 1962) and the pitchers were 
never removed after tiring. Every 
time 2 runs are scored in an inning 
and for every scoring occasion in an 
inning after the 2 runs have been 
scored, the pitcher's hit rating is 
worsened by 0.025. This is done in 
line 6042 of the Game program. 

A second test of fifty games was 
run. However, this test eliminated the 
tiring factor by changing the equation 
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in line 6042. This line is branched to 
by other program statements; thus it 
could not be removed. Instead it 
became a nonfunctioning line: 
W(D +4)= W(D +4). The program 
was again tested. 

In the second test, the Yankees won 
39 (or 78 %) of the games, while the 
Mets won only 11 (or 22%). The in- 
dividual statistics appeared reason- 
able and are shown in figure 9. The 
model was clearly performing ac- 
curately with the statistically better 
team winning the majority of the 
games. The program Game was 
modified back to its original form, 
and the World Series described at the 

beginning of this article was run using 
the model. 

Due to memory limitations, other 
enhancements were left out of this 
baseball -simulation model. For exam- 
ple, the display message for outs 
could be replaced by regular baseball 
scoring (6 -3 meaning ground -out 
from shortstop to the first baseman), 
home run rates could be determined 
by the size of the field the simulation 
is assumed to be played in, and pre- 
pared lineups for each team could be 
stored on disk to facilitate play. If 
you modify these programs, please 
write to me. I would like to know the 
details. 



Let your LSI11* break 
the h 

With our Bank - Switching family 
In LOCAL mode our memory is functionally just 
like DEC memory. But when you run out of 
memory space you're not lost. Add an inex- 
pensive Bank -Switch Controller (BSC -256) and 
you can go to two megabytes. Add another 
and go to four megabytes. 
So don't get boxed in with other brands of 
LSI -11' memory. Break free. Join the family: 
RMA -032 32K by 16 bit RAM. $1200 

On -board refresh (Single qty.) 

RMS -016 16K by 16 bit ROM. $300 
(Intel 2716) (Single qty.) 

BSC -256 The Bank -Switch $300 
Controller (Single qty.) 

Substantial quantity discounts are available. For a free 
copy of our Bank -Switching manual, call or write on your 
company letterhead. 

Digital Pathways Inc. 
4151 Middlefield Road 
Palo Alto, CA 94306 
(415) 493 -5544 

'Registered trademark of Digital Equipment Corporation 

DIGITAL PATHWAYS 
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The Comprint 91,2 printer. 
No one else can match 
our speed, our print 
quality, our quiet 
operation, or our 
reliability. Not for 
X660 they can't. 

Our Comprint 912 is 
the best printer for 
the money. 
Period. Any 
printer 
that can 
match our 
price 
can't 
even begin 
to match our \ 
performance. 
And any printer 
that boasts perfor- 
mance like ours doesn't 
even come close to our 
price. No matter what 
your application; com- 
puter reports, listings, 
CRT hard copy, message 

#0. 

receiving, scientific/ 
industrial data 

4015E logging, or any - 
thing you can 
think of, the 
Comprint 912 
is the perfor- 
mance leader in 
printers under 
$1000. 

First consider 
our perfor- 
mance. CRT hardcopy is an excellent 

application for the Comprint 912. 
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14,1.t 

The Comprint 912 prints nearly 3 

lines every second. 

Speed. 
At 225 

characters 
per second 
(170 LPM) 
the Com- 
print 912 
is up to 4 

times faster 
than impact 

printers costing hun- 
dreds of dollars more. 
With our printer you 
don't waste time and 
money waiting for your 
print -out. 

Print Quality. 
Our 9x12 matrix pro- 

vides sharp, crisp 
characters. Compare 
that with our competi- 
tion. Their very best is a 
9x7 matrix, which 
means no lower case 
descenders and 
cramped letters. With 
the Comprint 912 you 
don't have to put up 
with the irritation of 
fuzzy, hard to read 
computer printing. This 



xceptional print quality in 

ly by the Comprint 912 in 7 

nless reliability, 6 month 
rallel I/O and 8 1/2" wide 
been shipped to happy custc 

The superior print quality provided 
by the Comprint 912 is obvious in this 
actual size sample. 

means increased prod- 
uctivity. And because 
the Comprint 912 makes 
better originals, our 
originals make better 
Xeroxes. 

Quiet Operation. 
Most computer 

printers are irritat- 
ingly noisy. They can 
disrupt concentration 
and reduce the effi- 
ciency of anyone work- 
ing near them. They're 
noisy because they're 

offer a 6 month warran- 
ty, twice the industry 
standard. The key to all 
this superior perfor- 
mance is our special 

need a plain bond 
paper copy, just run 
your Comprint 912 
printout through your 
plain bond copy ma- 
chine and you've got it. 
Even though our paper 
is special, it's available 
everywhere; from your 
dealer or distributor, or 
from us. 
Now consider our 
price. 

The Comprint 912. 
$660 with parallel 

interface, $699 with 
serial interface. 
We could talk about 

our other advantages, 
like our 80- character 
lines on 8 -1/2" wide pa- 
per, or our compact, 
light- weight size, and 
the fact that the Com- 
print 912 has no ribbons 
to mess with, no chemi- 
cals, nothing to add but 
paper. 

But you have to see 
for yourself. Before you 
buy any printer, insist 
on seeing the Comprint 
912, the performance 
leader, at your local 
computer store or in- 
dustrial distributor. Or 
contact us for a de- 
scriptive brochure, a 
sample print -out, and 
applications literature. 

The Comprint 912 is quiet because it's 
electronic not mechanical. 

impact. The Comprint 
912 has no mechanical 
print head banging on 
the paper. It's elec- 
tronic. It's quiet. 

Reliability. 
Since the Comprint 

912 prints electronically, 
rather than mechani- 
cally like ordinary im- 
pact printers, we have 
fewer moving parts and 
less vibration. The 
Comprint 912 has fewer 
things to go wrong and 
less wear. That's why we 

Circle 52 on inquiry card. 

912 mean greater reliability. 

paper. This aluminized 
"silver paper" works just 
like ordinary paper. It 
won't fade or discolor 
and actually costs less 

than plain paper and 
one time ribbons. For 
the vast majority of 
printing applications 

it's just plain better 
than plain paper. Espe- 
cially when you con- 
sider the hidden costs 
of plain paper printers 
due to their inferior per- 
formance compared to 
the Comprint 912. And 
on those rare occasions 
when you really do 

comprirt 
The performance leader. 

Computer Printers International, Inc. 
340 E Middlefield Rd. 

Mountain View, California 94043 
415 969 -6161 
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Stack It Up 

Charbon H Allen 
200 Blossom 9 

Nashua NH 03060 

Mou microprocessors currently available 
employ a slack of some sort. This stack is 
either a scratch memory in the processor 
itself or an addressable programmable 
memory characterized by retrieval of infer 
malion a the reverse order of storage using a 

pointer. In 11m common parlance, a slack is a 

LIFO (last in firs) out) mechanism. It is a 

very useful feature for Preserving the Proper 

Listing 1: PARSE, a translation procedure written M ne informal ALGOL 

STRING PROCEDURE PARSE(Enp): 
STRING Ery, 
BEGIN 

EXTERNAL INTEGER PROCEDURE 
LOGICAL Ediyr, 
INTEGER Position, i, 

Woke. ; 

Ero 
J, T ; 

INTEGER ARRAY S ( 1 1 

-3 3 
-2 

4 
2 

-4 
-9, 
-9, 

3 -3 -6 
_S S 8 

6 
-8 

-9, 
-9, 

-9 -9 -9 9 -9): 
STACK Q: 

Enllq n EWfpm = lam 
PARSE = ., Pearls a 0 
I ! IrekeMEspppwinm Odianrk 
J n IrpkeMEsp. Passion,Odmnrk 
COMeDIT I it last rpkm.J is corer ; 

IF Eediepue TIE I Dr1Y9 mw 
ELSE WHILE NOT Dwane DO BEGIN 

T n S(I,Jk IFT<9 THEN DM./ we 
ELSE CASE T OF BEGIN 

COMMENT "Aid wOwer aJ tokens 
CASEZ: BEGIN 

Q PARSE PARSE pue 
END 

CASE/ pull: 
CASES PARSE = PARSE . Q; 
CASES: PARSE ;= PARSE Ere ¡:noel 'T; 
CASEY. BEGIN 

Q PARSE 'I', PARSE - rule 
END; 

CASES: PARSE PARSE E.p(Pmrion); 
CASES. PARSE ! PARSE Q; 
CASES: PARSE ! PARSE E.p(Po:am) E.p (Pa I); 

END 
I - J; 
J := IrpkeKE* Po:rioti Odipurk 
END; 
WILE NOT Q = empty DOARSE :2 PARSE 

HE d' Err,* TNPARSE ! null; 
ENP 

140 Ne...+unnoerrznuk.e.in< 

Q; 

order of subroutine call and return points 
with minimal hassle. Experienced Program- 
mers using 8080 type machines quickly dis- 
cover its other uses; for example, a direct 
regista store instruction is three bytes long 
an the 8080, whereas a register slack imir. . 

lion is only one byre. As a result, saving 
registers used by subroutines and restoring 
them later is cheaper if the stack is used in 

Preference to some directly addressed 
memory area More importantly, perhaps, 
the availablity of such a mechanism greatly 
simplifies the writing of reentrant routines, 
ie; ones which do not modify themselves in 
the process of execution. Note, however, 
that all the mechanisms provided in micro- 
Processors to date for suck operations are 

explicitly fixed mode and singular. There is 

only one slack, and it operates on entities of 
the same width, in number of bin, as the 
accumulator(s). Moreover, these entitles 
have no attribute other than their fixed 
width, in bin. 

In contrast, several large scale computers, 
such as the Burroughs 5500 processor with 
which I am familiar, employ a more genera 
lined Hark mechanism in which. 

The storage area for the stack(s) is in 
dependent of the central processor's 
memory, ie; not directly addressable. 
The entities being stored and retrieved 
have attributes of type (integer, 
logical, real, string, array) and of 
length (array size). 
Multiple slacks may be processed si. 

multaneausly and independently. 

To achieve the lacer, the stack controller 
requires a "suck control block" in central 
processor addressable memory to be 
uniquely associated with each active slack. 
Otherwise, such slack controllers bear ap- 

proximately the same relalion 10 the central 
processor and its addressable memory as a 



high speed data channel, in that the data 
transfers are generally effected through cycle 
stealing direct memory addressing, and an 

unmaskable interrupt to the central proces- 
sor occurs only when an error condition, 
stack overflow or underflow, is detected. 

I don't seriously propose such a stack 
controller for the representative homebrew 
computer system. I do propose, however, to 
show by example that incremental program- 
ming development in that direction can pro- 
vide correspondingly simpler solutions to a 

large class of computing problems. 

A Problem 

One of the curious properties of calcula- 
tors using Polish notation techniques is that 
any expression using the operators provided 
on the keyboard can be evaluated in an abso- 
lute minimum of keystrokes. Moreover, the 
required number of temporary storage areas, 

depth of stack, is at most the number of 
operands for the most complex operator. In 

an exactly analogous way, a stack of depth 
two or a second accumulator is sufficient in 
digital computers for evaluating any size ex- 
pression using operators corresponding to 
native instructions, provided that the terms 
are calculated in the correct order. The price 
one pays for this admittedly pleasing 
property is learning to think things from the 
inside out. The user mentally seeks the 
interior of the expression, innermost term in 

parentheses, and works outward in calcula- 
tion left to right. The pity is that it doesn't 
come easily to lots of folks since most 
people use the algebraic method of solving 
expressions which is the way they were 
taught in school. [if a larger stack is used 
the expression can be evaluated from the left 
to right with the intermediate answers 
pushed onto the stack... RC f 

A Solution 

The main problem with Polish notation is 

really one of representation. One wants to 
enter an expression in the same way it 
appears in, for example, a statistics hand- 
book. If that could be done, if a way could 
be found to rearrange expressions from 
algebraic form to Polish notation, a 

mathematical calculator or computer could 
be constructed having the computational 
efficiency of Polish notation without sacri- 
ficing ease of use. In fact, this process of 
rearrangement has been intrinsic to most 
higher level programming language compilers 
and interpreters for many years. The manner 
in which the rearrangement is done is most 
easily explained in terms of a program 

Input string: 

Position i 

1 + (I(A+BI/C) - (D*(E-F)/G)) / H 

PARSE Q 

1 4 null empty 
2 4 3 8 +1 
3 3 1 5 null +1$ 
4 1 1 1 null null, 

+1$ 
5 1 1 1 null null, 

null, 
+1$ 

6 1 4 2 
7 4 3 8 +A 
8 3 4 6 +AB 
9 4 2 7 null, 

+1$ 
10 2 3 4 +AB /$ 
11 3 4 6 +AB /$C 
12 4 2 7 +1$ 
13 2 3 4 +AB /$C $ 
14 3 1 5 null +AB /$C -$$, 

+1$ 
15 1 4 2 
16 4 3 8 *D 
17 3 1 5 null "D$, 

+AB /$C -SS, 
+1$ 

18 1 4 2 
19 4 3 8 -E 
20 3 4 6 -EF 
21 4 2 7 -EF "D$ +AB /$C -$$, 

+1$ 
22 2 3 4 -EF"D$/$ 
23 3 4 6 -EF"D$/$G 
24 4 2 7 -EF"D$/$G+AB/$C-$$ +1$ 
25 2 2 3 -EF"D$/$G+AB/$C-$$+1$ empty 
26 2 3 4 -EF"D$/$G+AB/$C-$$+1$/$ 
27 3 4 6 -EF"D$/$G+AB/$C-$$+1$/$H 

Figure 1: Sample parsing process resulting from use of program PARSE. 

which does just that by use of a stack only 
slightly more general than the native stack in 

microprocessors. 

Explanation 

Listing 1 is a procedure for parsing, com- 
puter jargon for rearranging, generalized 
binary operator expressions. In somewhat 
less prosaic language: PARSE is a program 
which takes an algebraic form expression 
and rearranges it to produce a sub -Polish 
notation form expression containing refer- 
ences, where needed, to the runtime stack. 
Its output presumes that the result of each 
calculation is immediately placed on the 
stack. 

Note that PARSE does not count paren- 
theses. In fact, it does not even use them 
directly. Instead, it uses an external pro- 
cedure called INTOKEN to scan the input 
expression, EXP, and produce encoded 
tokens depending on the current input: 

1 for a left parenthesis. 
2 for a right parenthesis. 
3 for an operator. 
4 for a constant or symbol. 
5 if none of these. Text continued on page 144 
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PRB -1 
1 

DIGITAL LOGIC PROBE 
I $36 951 

arI111 MONO 

PRB -1 DIGITAL LOGIC PROBE 
OC to 50 MHZ Autom.11c Ihrashold 
10 1..0. pulse response resettling 
120 K :: Impd.nc CompelIbl with ell logic 
Aulom.11c pulse stretching families 4 -1S VDC 

o lIl: Range extended 1015.25 VDC 
lo Illy options! d.pl.r 
AulomIle reselling memory 

.115 
O.V.P. to 70 VDC 

Open circuit nelsellon No ranches/ no calibration 

PROTOTYPE BOARD Cm -100 

TERMINALS: 1,020 TEST POINTS. 188 separate 5 
point terminals. plus 2 horizontal bus lines of 40 com- 
mon lest points each. 

SIZE: 61/2" Wide. 5' Long. 

I CM 1001 MODULAR PROTOTYPE BOARD 1S25.95 1 

B B ' arinMWlf 

CM-400 

CM-300 CM-500 

PROTOTYPE BORRO cm 200 
TERMINALS: 630 TEST POINTS. 94 separale 5 point 
terminals. plus 4 bus Braes of 40 common lest points 
each. SIZE 6" Wide, 3h" Long. 

1 CM -2001 MODULAR PROTOTYPE BOARD 1 516.451 

PROTOTYPE BOARD Cm- 300,Cm -400 
CM-300 and CM -400 have two separated rows of five 
interconnected contacts each. Each pin of a DIP in- 
serted in the strip will have four additional tie -points 
per pin to insert connecting wires. They accept leads 
and components up to .032 in. diameter. Intercon- 
nections are readily made with RW -50 Jumper Wire. 
All contact sockets are on a .100 in. square grid 
(TX. in. wide). 

CM-300 MODULAR PROTOTYPE BOARD $9.95 

CM-400 MODULAR PROTOTYPE BOARD $2.45 

Pt BORRO 
4 x 4.5 x X. in. board, glass coated EPDXY laminate, 
solder coated 1 oz. copper pads. The board has pro- 
vision for a 22/44 two sided edge connector-156 in. 
spacing. Edge contacts are non -dedicated for maxi- 
mum flexibility. 

The board contains a matrix of .040 in. diameter 
holes on .100 in. centers. Component side contains 
76 two -hole pads. 

Two independent bus systems are provided for volt- 
age and ground on both sides of the board. 

H-PCB-1 I HOBBY BOARD I $4.99 

TERmmRI ROARS 
.062 thick glass coated epoxy laminate. Outside di- 
mensions 6.3 in. x 3.94 in. Not plated. 

I A-PC 01 I TERMINAL BOARD 1 53.45 I 

PC BORRO 

Same specifications as A -PC -OT except matrix pat- 
tern is copper plated and solder coated on one side. 

IA-PC -02 I PRINTED CIRCUIT BOARD I SS 95 I 

Pc BORRO 
Same specifications as A- PC -01. Each line of holes 
is connected with copper plated and solder coated 
parallel strips on one side. 

I A- PC -031 PRINTED CIRCUIT BOARD I 5595 
I 

PC BOARD 
Same specifications as A- PC -01. One side has hori- 
zontal copper strips, solder coated. Second side has 
vertical parallel bars. 

I A- PC -041 PRINTED CIRCUIT BOARD 1 $7.95 1 

mOBULAR BUS STRIP 
CM -500 is a bus strip to be used in conjunction with 
CM -300 and CM -400 for distribution of power and 
common signed lines. Two separate rows of common 
terminals, grouped into clusters of five. All contact 
sockets are on a .100 in. square grid. 

1 CM -500 1 MODULAR BUS STRIP 1 51.95 J 

' 
I1 

1 

r- , 
JUMPER WIRES 
50 Preformed wires, from 11h to 4 inches, 20 AWG 
solid wire, white insulation. 

RW -50 I JUMPER WIRES I $2.98 1 

"CLIP Anti STRIP" TOOL 
For cutting and stripping 1 in. insulation from 30 
AWG wire. 

I CAS -1301 CLIP AND STRIP I SI 98 
1 

.a .%:G.rr,SUlArION 

mini SHEAR 

MS -10 1 MINI -SHEAR I $4.95 

mini SHEAR WITH SAFETY CLIP 

I MS -20 I MINI-SHEAR WITH CLIP I $5.95 

VACUUM VISE 
ABS construction, 51/2 in. wide jaws. 

I V11-1 I VACUUM VISE 
1 

$3.49 I 

WIRE WRAPPING HITS 
WH- 2.WH- 3,WH -4 
WK -2 -B WIRE-WRAPPING KIT (BLUE) $12.95 
WK -2 -Y WIRE-WRAPPING KITIYELLOW) $12.95 
WK -2 -W WIREWRAPPING KIT (WHITE) $12.95 
WK -2 -R WIRE-WRAPPING KIT (RED) $1295 

WK -313 IBLUEII WIRE - WRAPPING KIT $16.95 

I WK -4B (BLUE)! WIRE -WRAPPING KIT I $25991 

WIRE WRAPPING HIT WH -5 

BW-630, WSU -30M, CON -1, EX -1, INS -1416 TRS -2, 

MS 30ó1R116.2 and 
40 DIP sockets, WWT -1, 

1 
WK-5 I WIRE-WRAPPING KIT I 574 95 

I 

PE BOARD 
The A -PC -05 features numbered contacts for easy 
reference along with a numbered matrix for easy 
hole locations. Made of .062 in. thick epoxy lami- 
nate. 4.5 in. x 5 in. Edge Connector Board. 

A -PC -051 PRINTED CIRCUIT BOARD 1- $545 
Same as A -PC -05 except outside dimensions are 4.5 
in. x 6.5 in. Edge Connector Board. 

1A- PC-061 PRINTED CIRCUIT BOARD I $695 1 

Same as A -PC -05 except outside dimensions are 4.5 
in. x 7 in. EdgeConnector Board. 
A -PC -07 I PRINTED CIRCUIT BOARD I $8 95 

--T--u- 
.>c71r trUG 

W TI 
a711ti 

1 ni 

TERMINALS 

WWT -1 SLOTTED TERMINAL S.38 

WWT -2 SINGLE SIDED 
TERMINAL $298 

WWT3 IC SOCKET TERMINAL 64 98 

WWT-4 DOUBLE SIDED 
TERMINAL $198 

44444( 

TERMINAL INSERTING TOOL 
For inserting WWT -1, -2, -3 and -4 terminals. 

I INS -1 1 INSERTING TOOL f $2 49 I 

T=l:l. - 

P.C.O. TERMINAL STRIPS 

TS- 4 

T$- 8 
TS-12 

4 -POLE 
8 -POLE 

12 -POLE 

$1.39 
$2.19 
$2 99 

MODULAR TERMINAL STRIPS 

TS-6MD I 2-POLE I 51.79 

(3 per Package) 

PC CARO GUIDES 

I TR-1 1 
CARD GUIDES I $1 89 I 

QUANTITY - ONE PAIR 1'2 PCS) 

PC CARD GUIDES 8 BRACHETS 

TRS -2 I GUIDES 8 BRACKETS I $3.791 

QUANTITY - ONE SET (4 PCS ) 

' ffffff/1111 ;/ 
PE EDGE COnnECTOR 
44 pin, dual read -out, .156 in. spacing, wire -wrap- 
ping. 

I 
CON -1 I P C. EDGE CONNECTOR I $3.49 1 

MINIMUM ORDER $25.00. SHIPPING CHARGE 2.00 N.Y. CITY AND STATE RESIDENTS ADD TAX 

OK MACHINE & TOOL CORPORATION 
3455 Conner Sr Bronx N Y 10478.1212) 994 5500 Telex 125091 
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JUW-1 UNWRAPPING TOOL J $3 49 J 

JUSTWRAP KIT IS21`.)5J 

WD -30 -TRI I TRI -COLOR DISPENSER I $5.95 
J 

- 

10004 

JUST WRAP-WIRE WRAPPIRG 
TOOL 

JW-I-B 
Jw-1-w 
JW-1-Y 

JW-1-R 

WHY CUT? WHY STRIP? WHY SLIT? 
WHY NOT JUST WRAP? 

BLUE WIRE 

WHITE WIRE 

YELLOW WIRE 

RED WIRE 

$14.95 

$14.95 

514.95 
$14.95 

JUST WRAP REPLACEDIERT ROLLS 
R -JW -B BLUE WIRE 50 ft Roll $2.98 
R -JW -W WHITE WIRE 50 ft Roll $2.98 
R -JW -Y YELLOW WIRE 50 It Roll $298 
R -JW -R RED WIRE 50 It. Roll $2.98 

URWRAP TOOL FOR JUST WRAP 

JUST WRAP HIT 

1-71WK-6 J 

"HOBBY" WIRE WRAPPIDG 
TOOL BATTERY POWERED 

1BW -26301 FOR AWG 26 -30 I S1,9.95 
1 

Use "C" size NICAD Batteries, not included. Bits 
not included. 

BT-30 BIT FOR AWG 30 $3.95 

8T -2828 BIT FOR AWG 26 -28 $7.95 

PRE - STRIPPED 
WIRE WRAPPIRG 
WIRE 
Wire for wire, wrapping. 
AWG 30 (0.25mm) 
KYNAR" wire. 50 wires 
per package stripped 
l'" both ends. 

HOBBY WRAP TOOLS 

4. 
WSU-30 REGULAR WRAP $6.95 

WSU-30M MODIFIED WRAP $7.95 
UNWRAP Ef1ii Mlil==EM ® 
m=m1E1=ELIIMMZEI MNAMUMiliZal WMMAIMILENEWEN 
MIEIBEIM=MIIMEMIMMERMIBEEM MBEG31=111ffSE 
MIUM11111===11MIVIMEHIN ® 
MilMIMMMI=EMEIMEMSEEM ®_ MffM 
MIIIMMEINIMMINSIIM ML1=Milll@g71 
MOIMIINi1=MINEME=MNIEM MNSEIMIM=IliMM ® NEHIN ® e1c- eia 

1:1=1311 E1M7 

TRI -COLOR DISPERSER 

1R -30- TRI I REPLACEMENT ROLLS I $3.95 

WIRE DISPERSER 
WD-30 -B BLUE WIRE $3.95 
WD -30 -Y YELLOW WIRE 53.95 
WD -30 -W WHITE WIRE 53.95 

WO -30 -R RED WIRE 53.95 

DISPERSER REPLACEInERT ROLLS 
R -30B -0050 30 AWG BLUE 50 FT ROLL $1.98 
R -30Y -0050 30 -AWG YELLOW5OFT.ROLL $1.98 
R- 30W-0050 30 -AWG WHITE 50 FT ROLL $1.98 
R -30R -0050 30 -AWG RED 50 FT ROLL $1.98 

HOOH -UP WIRE 

HK -18 IB AWG 25 FT. SOLIO CONDUCTOR $1.20 
HK-20 20 AWG 25 FT. SOLID CONDUCTOR S .98 
HK22 22 AWG 50 FT. SOLIO CONDUCTOR $1.35 

HK-24 24 AWG 50 FT. SOLIO CONDUCTOR St 35 

HK-26 26 AWG 50 FT. SOLIO CONDUCTOR SI 35 

SHK1B 18 AWG 25 FT. STRANDED CONDUCTOR 5120 
SHK20 
SHK22 
SHK-24 

20AWG 
22 AWG 

24 AWG 

25 FT 

50 FT 

50 FT 

STRANDED CONDUCTOR 5 .98 

X51 35 

St 35 
STRANDED CONDUCTORS 

CONDUCTOR 
SHK-26 26 AWG 50 FT STRANDED CONDUCTOR SI 35 

RIBBOn (ABLE ASSEMBLY moil Eno 
26 AWG Rainbow Coded flat cable 

SE 14 -24 WITH 14 PIN DIP PLUG 
24" LONG (609MM) $3.55 

SE 14 -48 WITH 14 PIN DIP PLUG 
48" LONG 11218MM1 

$4.25 

SE 16.24 WITH 16 PIN LONG DIP PLUG 
24" LONG 1609MM1 $3.75 

SE 16 -48 WITH 16 PIN LONG DIP PLUG 
48" LONG (1218MM1 $4 45 

DIP PLUG WITH LOUER FOR USE 

WITH RIBBOn CABLE 

14 -PLG 14 PIN PLUG & COVER I $1.45 
16 -PLG 16 PIN PLUG & COVER $1.59 

QUANTITY 2 PLUGS 2 COVERS 

RIBBon (ABLE ASSEMBLY DOUBLE Eno 

DE 14-2 WITH 14 PIN DIP PLUG - 2" 
DE 14-4 WITH 14 PIN DIP PLUG - 4" 
DE 14-8 WITH 14 PIN DIP PLUG - 8" 

$3.75 
$3.85 
$3.95 

DE 1412 WITH 14 PIN DIP PLUG -12" $4 07 
DE 14-16 WITH 14 PIN DIP PLUG - 16" $4.12 
DE 14.24 WITH 14 PIN DIP PLUG - 24" $4.15 
DE 16-2 WITH 16 PIN DIP PLUG - 2" 
DE 16-4 WITH 16 PIN DIP PLUG - 4" 

$4.15 
4.25 

DE 16-8 WITH 16 PIN DP PLUG - 8" $4.35 
DE 16.12 WITH 16 PIN DIP PLUG - 12" 54 47 
DE 16-16 WITH 16 PIN DIP PLUG- 16" $4 52 
DE 16-24 WITH 16 PIN DIP PLUG - 24" $4.55 
DE 24-6 WITH 24 PIN DIP PLUG -6 $605 
DE 24-8 WITH 24 PIN DIP PLUG - 8" $6.50 
DE 24-12 WITH 24 PIN DIP PLUG- 12" $6.90 
DE 24-16 WITH 24 PIN DP PLUG - 16" $710 
DE 24-24 WITH 24 PIN DIP PLUG - 24" $7.70 

DIP SOCHETS 

14 DIP 14 PIN DP SOCKET $0.79 
16 DIP 16 PIN DIP SOCKET 50.89 

24 DIP 24 PIN DIP SOCKET Si 49 

36 DIP 36 PIN DP SOCKET 52 49 

40 DIP 40 PIN DIP SOCKET S2.99 

STRAIGHTEN PINS RELEASE 

c- 

10 V 
f 

DIP ICIRSERTIOD TOOLS 
WITH PM STRAIGHTRER 
Narrow profile. Pin straightener 
built into tool. Automatic ejector. 

INS -1416 1 
14 -16 PIN 

153.49 OIP /IC INSERTER 

mOS, LmOS-SAFE 
GROUND STRAP NOT INCLUDED 

MOS -1416 
14 -16 PIN. MOS 

CMOS SAFE INSERTER 
$7.95 

MOS-2428 24 -28 PIN. MOS 
C ".IOS SAFE INSERTER $795 

36-40 PM CInOS-SAFE 
I C IRSERTIOn TOOL 

Aligns bent out pins. Includes terminal lug for at- 
tachment of ground Strap. 

GROUND STRAP NOT INCLUDED 

MOS -401 36 -40 PIN CMOS SAFE 
INSERTION TOOL 157.95 

DIP IC EXTRACTOR TOOL 

Extracts all LSI, MSI and SSI devices of from 8 to 
24 pins. 

L EX-1 1 EXTRACTOR TOOL I S1.49 f 

24 -40 CBIOS -SAFE EXTRACTOR TOOL 

Removes 24 -40 pin IC's, .600" centers. C -MOS safe. 
Includes terminal lug for attachment of ground strap. 

GROUND STRAP NOT INCLUDED 

I EX -2 I CMOS SAFE EXTRACTOR TOOL 1 S7.95 I 

MINIMUM ORDER 525.00 SHIPPING CHARGE 2.00 N.Y. CITY AND STATE RESIDENTS ADD TAX 

OK MACHINE & TOOL CORPORATION 
3455 Conner SI Bronx N Y 10.175 8(212) 994 6600 Telex 125091 
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Listing 2: INTOKEN encodes the current chaocter in the input expression, 
Exp. As before, on Informal ALGOL type notation is used. 

INTEGER PROCEDURE INTOKEN (Cep. Position Endirout) 
LOGICAL Erdiroot 
INTEGER Position . 

STRING Exp. 
BEGIN INTOKEN 0. 

IF Position - SI2E(Exp) THEN Erdinpw tw 
ELSE BEGIN 

Position - Position I, 
WHILE 

x pEExp(Pnition) 
- CO Position - Position . 1, 

ELSE R Exp(Pwlllon 
I THEN 

)'THEN 
I 

ELSE IF Exp(Pnition) - AN YI''. ','r (THEN BITOKEN ? 3 
ELSE BEGIN 

INTOKEN =3, 
COMMENT RMUmssrror lint. determine otherwise Iota. 
IF HOT( 0> Exp(Pontion) OR 'N' A Exp(Posiuoa)) 
THEN BEGIN 

INTOKEN - 1. 
WHILE NIT I O> Exp(PoAlioa) OR .1. < Exp(Podlioa)) 
W Position - Position I.PosiIion - Counn 1: 

END ELSE 
IF NOT CA'> Exp(Position) OR' 2' <Exp (Position)) 
THEN BEGIN 

INTOKEN -a, 
WHILE HOT I'A'> Exp(Pouion) OR' 2' <Exp(Position)) 
DOPaaion = Position I. Position Position I, 

END. 
END: 

END. 
END. 

Listing 3: Single stack control routines written for the 8080 processor. 
STACK places a string of characters on a LIFO list, followed by the length 
of the string. POPSO removes the length of the lost entered string, if any, 
from the list. POPUP removes the ass entered string, if my, from the list. 
(Note. These routines are not debugged; in fact, the symbol STACK is 

multiply defined, so that it won't assemble correctly. They ore included here 
only to suggest an appropriate technique. 

STACIE PUSH 
PUSH 
PUSH 
PUSH 
xCHG 
LHLO 
PUSH 
POP 
AGI 
CALL 
110V 
ORA 

2 
SHLD 
6101 
STA% 

NO 
rIAV 
ST. 
IN% 
POP 
MDV 

ORA ORA 
12 

STKCY LOA% 
STA% 
IN% 
IN% 
OCR 
JN2 

STKC%. POP 
POP 
PCP 

KW 

o 
H 

STACIE 
H 

s 
ABUF 
AH 

STKOF 
STACK 

H C 
H 
A,B 

H 

PSW 

NA 

STKC% 

N 
H 

B 
STKCY 
H 
O 

IN Hw,waw MW e Don Paa<ww be 

COMMENT The ldlowrq oresamn 
t owl procedwel ABUF and 

ROUF whose lune.* Me, 

peenirti', avin a b5N& re bete Wu 
ptt ilied OF A. rtwrynq 
white.. in H.L. or shoe 

sable 
rekat a butler wdbeo bF 
H,L to the butler pote 

STACK SAVE(H,L1. 
ABUR (A3), IF 
THEN SETIber,I 
ELSE BEGIN 

COMMENTStrk emrs coven, 
0 ad& of pnnioaemre 
2 steol carrerAaem 
3 corton. item 

Wer yr ihs site in A. 
em das. Iden.. in H,L 

RESET(Crn ). 

NFJIORY11LL) Stock. 
Stack - 

((N,L). 
1ELÑORYIHLL) :_ A. 
(HL/ ' (H.L) I. 
RESTOREID,E). SAVE(D,E): 
WHILE 1101 A -ODD 
BEGIN 

MDIORY 01.L) MEMORY (D,E). 
OLL)'. - (HL). I. 
(D,E) (DE) I, 

Listing J confi,wrd on page (Td 

Tex. .rd. 
Another peculiar property of PARSE, 

presuming you haven't figured out how it 
works yet, is that only one complete 
INTOKEN scan of the input expression n 
required because of the use of a stack, Q, for 
retaining the symbols for intermediate 
expressions. INTOKEN recognition of paren- 
NNses (output codes 1 and 2) effectively 
controls Hacking and popping up symbols 
for intermediate expressions in the inquired 
order. 

The operation of PARSE depends criti- 
cally on the array S. In use, in row subscript 
is presumed the value of the last INTOKEN 
output, its column subscript Ille value of the 
carent INTOKEN output. Specifically, if 
the last input token was a left parenthesis 
and the current input token was 'E' (a 
symbol or constant) then INTOKEN's last 
and carent outputs would be 1 and 4, the 
matching element in S (row 1 column 4) has 
value 2, so that the statement CASE2 would 
be performed. Subsequently, I replaces I and 
INTOKEN us again invoked to evaluate I 

anew, a new element of S n fetched using 
the new values of I and I as subscripts; and 
the element of the CASE statement list 
matching the new value taken from S n 
performed. This process is repeated until 
INTOKEN sets Endinput true, indicating the 
end of the input string Ego has been deteo 
ted. Since the last two tokens might be right 
parentheses, and PARSE does not n fact 
process the last token sabre tokens are used 

only in pairs, the stack Q is always Hushed 
before PARSE finishes. 

PARSE is presented in informal ALGOL 
only in the hope the process per se of suit. 
ably rearranging algebraic form expressions 
can be made more easily understood than via 

an equivalent 8080 assembly language pro 
gram which might prove to be a Iran. 
(iteration nightmare for the novice LSI.11 or 
PPS-8 programmer. Contrarily, the step by 
step listing of PARSE and the associated 
control indices in figure I should aid in 

understanding what PARSE is reaNy doing, 
with respect to the hypothetical expression. 
The fonction of INTOKEN, recognizing and 
encoding the elements pf an expression, is 

sufficiently straightforward that an explicit 
statement of it Is hardly necessary, but list' 
ing 2 is included nonetheless in informal 
ALGOL. The remaining question, perhaps, is 

one of making the stack Q of PARSE 
operable on a microcomputer. To that end, 
losing 3 shows a hypothetical implementa' 
Lion of single stack control routines STACK, 
POPUP, and POPSD using 8080 assembler 
format, 



Everybody making money 
seiiin microcomputers. 

Somebod going to make money 
servicing them. 

New NRI Home Study Course Shows You How to Make Money Servicing, Repairing, 
and Programming Personal and Small Business Computers 

Seems like every time you turn around, some- 

body comes along with a new computer for 

home or business use. And they're being gobbled 

up to handle things like payrolls, billing, inven- 

tory, and other jobs for businesses of every 

size...to perform household functions like 

budgeting, environmental systems control, 

indexing recipes, and more. 

Growing Demand for 
Computer Technicians... 
Learn in Your Spare Time 

Even before the microprocessor burst 
upon the scene, the U.S. Department of Libor 
forecast over a 100% increase in job openings for 

the decade through 1985. Most of them new 
jobs created by the expanding world of the 
computer. NRI can train you at home to service 

both microcomputers and their big brothers. 
Train you at your convenience, with clearly 
written "bite -size' lessons that you do evenings 
or weekends without quitting your present job. 

Assemble Your Own Microcomputer 
NRI training includes practical experi- 

ence. You start with meaningful experiments 
building and studying circuits on the NRI 

Discovery Lae Then you build your own 

test instruments like a transistorized volt -ohm 
meter, CMOS digital frequency counter...equip - 
ment you learn on, use later in your work. 

And you build your own microcomput- 
er, the only one designed for learning. It looks 

and operates like the finest of its kind, actually 
áìxß more than many commercial units. But 

NRI engineers have designed components and 
planned assembly so it demonstrates important 
principles, gives you working experience in 

detecting and correcting problems. It's the 

kind of "hands -on" training you need to 

repair and service units now on the market. 

Mail Coupon for Free Catalog 
No Salesman Will Call 

Send today for our 100 -page, full - 

color catalog. It describes NRI's new Mi- 

crocomputer'Ifichnology course in detail, 

shows all equipment, kits, and lesson plans. 

And it also tells about 

other NRI courses... 
Complete Communi- 
cations with 2 -meter 

Circle 286 on inquiry card. 

transceiver...TV /Audio /Video Systems Servicing 
with training on the only designed- for -learning 
25" diagonal color TV with state -of -the -art 
computer programming. With more than a 

million students since 1914, NRI knows how 
to give you the most in home training for new 

opportunity. If coupon has been removed, 
write to NRI Schools, 3939 Wisconsin Ave., 

Washington, D.C. 20016. 

RUSH FOR FREE CATALOG 

NRI Schools 
McGraw -Hill Continuing 

Education Center 

3939 Wisconsin Avenue 

Wshington. D.C. 20016 

Please check for one free catalog only. 

NO SALESMAN WILL CALI. 

n Computer Electronics Including 
Microcomputers 
7V /Audio /Video System Servicing 
Complete Communications Electronics 
with CB FCC Licenses Aircraft, 
Mobile, Marine Electronics 
CB Specialists Course 

Amateur Radio Basic and Advanced 

All career courses 

approved under GI Bill. 

O Check for details. 

Digital Electronics Electronic 
lhchnologv Basic Electronics 
Small Engine Repair 
Electrical Appliance Servicing 
Automotive Mechanics 

n Auto Air Conditioning 
Air Conditioning, Refrigeration. & Healing 
Including Solar Technology 

Nome (Please Print) Age 

Street 

tey /statyGp 

Accredited by the Accrediting Commission of the National Honte Study Council 170 -119 
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Listing 3, continued: 

STC 
CMC 
RET 
STKOF: 
POP U F: 

POP 
POP 
POP 
POP 
STC 
RET 

POPSD: PUSH 
STC 
LHLD 
MOV 
ORA 
JZ 
INX 
INX 
CMC 
LDAX 
JMP 

POPZD: SUB 
POPXD: POP 

RET 

H 
D 

B 

PSW 

H 

STACK 
A,H 
L 

POPZD 
H 
H 

H 

POPXD 
A 
H 

Now what? Well, for a start let's observe 
that PARSE will work only with binary 
operator expressions. Right? Well, not quite. 
Note that PARSE passes the buck for recog- 
nition. If INTOKEN can recognize unary 

END; 
; END; 
; RESTORE(H,L); 

POPSD: IF Stack = 0 
THEN SET(Carry) 
ELSE BEGIN 

COMMENT Give caller size 
of next entry to pop, for 
buffering as needed 
RESET(Carry); 
SAVE(H,L); 
(H,L) := Stack + 2; 
A :- MEMORY(H,L); 
RESTORE(H.L); 

END; 

The following must bei n R/W 
memory, since Stack is the 
list- origin address, and LHLI 
is externally modified to 
effect an indirect LHLD. 

LHLI: LHLD 0 

RET 
STACK: 0 
POPUP: PUSH PSW 

PUSH B 

PUSH D 
PUSH H 
LHLD STACK 
XCHG 
POP 
MOV 
ORA 
JZ 
PUSH 
PUSH 
INX 
INX 
LDAX 
ORA 
JZ 
INX 
MOV 

POPCY: LDAX 
STAX 
INX 
INX 
DCR 
JNZ 

POPCX POP 
XCHG 
SHLD LHLI +1 
CALL LHLI 
SHLD STACK 
LHLD LHLI +1 
CALL RBUF 
POP H 
POP D 
POP B 

POP PSW 
STC 
CMC 
RET 

H 

A,D 
E 

POPUF 
H 
D 

D 

D 
D 

A 
POPCX 
D 

B,A 
D 
H 
H 

D 
B 

POPCY 
D 
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POPUP: IF Stack = 0 
THEN SET(Carry) 
ELSE BEGIN 

COMMENT Target area is 

specified by caller H,L; 
RESET(Carry); 
SAVE(D,E,H,L); 
(D,E) := Stack; 
B = MEMORY (D,E + 2); 
SAVE(D,E,H,L); 
(D,E) : (D,E)+ 3; 

WHILE NOT B =ODO 
BEGIN 

COMMENT Zero -length entries 
are removed but not copied 
MEMORY(H,L) := MEMORY(D,E); 
(D,E) _ (D,E)+ 1; 
(H,L) :- (H,L)+ 1; 
B := B 1; 

END; 
RE ST ORE( D,E,H,L); 
Stack := MEMORY(D,E); 
RBUF(D,E); 
RE STORE(D,E,H,L); 
END; 

operators, it can also stuff in a dummy 
operand on the fly, since PARSE initializes 
Position, and thereafter leaves it alone. That 
is, the common unary operators are special 
cases of a binary and either zeroes or ones: 
NOT FRED is equivalent to ones exclu- 
sive-OR FRED; NEGATIVE VIBES 
is equivalent to 0 - VIBES; and 
INVERSE HYPOTHESIS is equivalent to 
1 /HYPOTHESIS. 

How about the results? PARSE can easily 
be modified to directly generate machine 
language code if INTOKEN is modified to 
create or at least have access to a symbol 
table; or its output can be used, as is, by an 

interpretive calculator program. Obviously, 
8080 machines and, for that matter, most 
microprocessors lack multiply and divide 
instructions, but nonnative operations can 

easily be interpreted as operator subprogram 
calls. PARSE makes no presumption about 
the computer on which it's run except the 
availability of a stack to use with its output 
referenced by '$'. The operators, for exam- 
ple, for which PARSE was developed in the 
form shown were character string operators 
of combination and proximity. The PARSE 
output was interpreted by a program for 
searching large textual files on an I BM 

System 360 disk unit. The point is that the 
results are what you make of them, PARSE 
being no more than a procedure for rear- 
rangement of expressions. 

A final apology before getting under way. 
FORTRAN freaks may by now have noticed 
an "error" in that although the tokens 1 and 
H in the example of figure 1 are at the 
same parenthesis level, the add -1 parse pre- 
cedes the divide -H in the final step. Why? I 

prefer to ask why one bothers anyway with 
operator priorities so long as the desired 
order of computation can be explicitly speci- 

fied by using parentheses. The example of 
figure 1, in fact, was contrived in part to 
illustrate that PARSE as shown here 

presumes a strict left to right evaluation at 
any parentheses level. Operators are not 
"ranked" as in FORTRAN and several other 
higher level programming languages. 

One More Time 

If the available stack mechanism is only 
once more generalized, to provide multiple 
stacks simultaneously, some conceptual 
simplification of a large class of problems 
occurs. As a near trivial example, we illus- 
trate in listing 4 a 2 stack sorting procedure. 
In essence, it removes records (strings) from 
a file one at a time and manipulates the two 
stacks, Highside and Lowside, back and 
forth until the new record fits in the in- 
clusive interval of values bounded by the top 



We supply memory. 

- _. :.. d _ 
_ ó, 'p_.o.e>.,,oT.,ro7i,rnilu1iita4fr_. 

At our Econoram' memory is fully static, zips along at 4 MHz with 
the Z-80 or 5 MHz with the 8085, supports a number of popular 
busses, is available from us through computer stores world -wide, in- 
cludes a 1 year limited warranty, and comes in three configurations 
to suit your needs. For lowest cost, choose an "unkit" with sockets 
and bypass caps pre - soldered in place for an easy, one- evening 
assembly. When you just can't wait to get going, order our 
assembled and tested version. For critical systems, specify boards 
qualified under our Certified System Component (CSC) high- reliability 
program. These boards are extensively tested, burned in for 200 
hours, and are immediately replaced in event of failure within 1 year 
of invoice date. Refer to chart below for pricing. 

Name Buss 8 Notes Unkit Assrn cSc 

8K Econoram IIA S -100 S149 S179 S239 
16K Econoram IV S -100 S269 S329 5429 
16K Econoram VIIA -16 S -100 $279 S339 S439 

24K Econoram VIIA -24 s -100 S398 S485 S605 

16K Econoram IX Dig Grp $319 S379 n/a 
32K Econoram IX Dig Grp $559 5639 n/a 
32K Econoram X s -100 S529 S649 S789 
32K Econoram XI SBCIBLC n/a n/a S1050 
16K Econoram XII S -100 (1) S329 S419 5519 
24K Econoram XII S -100 (1) S429 S539 S649 
32K Econoram XIII S -100 (2) $559 5699 S849 
16K Econoram XIV S -100 (3) S289 5349 S448 
16K Econoram XV -16 H8 (4) 5329 S395 n/a 
32K Econoram XV -32 H8 (4) 5599 S729 n/a 
16K Memory Expansion (5) 587.20 n/a n/a 
16K x 16 or 32K x 8 Econoram XVI - coming soon! 

Notes 
(1) Bank select board - 2 independent banks addressable on BK boundaries. 
(2) Bank select board - 2 independent banks addressable on 16K boundaries. 
(3) Extended addressing (24 address lines). Single block addressable on 4K boundaries. 
(4) Bank select option for implementing memory systems greater than 64K. 
(5) Chip set expands memory in Radio Shack -BO, Apple, and Exidy Sorcerer machines. 

'Eeonoram is a trademark of Godbout Electronics 

We supply the 
S -100 revival. 

Why S100? Because S -100 machines are not consumer -oriented 
toys - but flexible, modular, professional -level systems that are easy 
to upgrade, modify, and adapt to specific applications. As a result, 
over the years the S -100 buss has proven to be the ideal choice for 
commercial, industrial, and scientific applications. It doesn't obsolete 
itself, but simply adapts to innovation. 

We use the experience we've acquired in the past, along with 
the very best technology offered by the present, to build products for 
the future... products that meet, and often exceed, the demands of 
the new wave of professional S -100 users. Our expanded S -100 line is 
the right approach at the right time; we invite you to write for further 
information. 

NEW ! 
HIGH- PERFORMANCE 

S -100 MOTHERBOARDS 
19 slot: $174 unkit', $214 assm 
12 slot: $129 unkit*, $169 assm 
6 slot: $ 89 unkit , $129 assm 

'Edge connectors and termination resistors are pre soldered in place for assembly. 
These 3rd generation motherboards, designed to work with the latest 5 and 10 

MHz CPUs corning on line, exceed the latest S -100 specs and offer superior per- 
formance. Includes true active termination with half of the termination load at 
each end of every buss line), grounded Faraday shield between all buss signal 
lines to minimize crosstalk, and edge connectors included for all slots. All sizes 
fit Godbout, Vector, TEI, IMSAI, and similar enclosures. 

These high quality motherboards are a welcome addition to any system - or 
the start of a great one 

NEW ! 
3P + S "Interfacer II" 

S -100 I/O board 
$189 unkit, $249 assm, $324 CSC 

Incorporates 1 channel of serial 11O (with all the features of a port from the 2S 
' "Interfacer"), along with 3 full duplex parallel ports. The parallel section uses 
LSTTL octal latches for latched input and output data with 24 mA drive current, 
attention/ enable/ and strobe bits for each parallel port (with Selectable polarity), 
interrupts for each input port, and separate 25 pen Connectors with power for 
each channel along with a Status port for interrupt mask and port status. AI in 

all, this is an incredibly versatile and flexible board. 

Coming soon: 4 MHz Z -80 CPU board, 5 MHz 8085 
CPU board, and the Spectrum Color Graphics Board. 

NEW ! 

NEW 
Memory Management 

S -100 board 
$59 kit, $85 assm, $100 CSC 

Now you can add bank select and extended addressing to older S -100 
machines like the Altair, IMSAI, Sol, Polymorphic, etc. Either use this board with 
our new extended addressing boards, or retrofit our high density Econorams (the 
ones with phantom or extra qualifier lines) for use with the Memory Management 
Board to get up to '/: a megabyte of memory space for your computer. 

The Godbout Box ! 
By the time you read this, we will be shipping our industrial -grade enclosure. 

Its perfectly suited to creating a powerful system based on our line of S -100 
boards (or anyone else's, if you're so inclined). It's rack mount or desk mount 
(with sliders for pulling it out of the rack if desired), neat- looking, heavy duly, and 
comes with the back panel pre -punched to accept a variety of connectors. Oh 
yes, and let's not forget the power supply for powering all your boards: it comes 
with the box, too. See your computerstore for details, or write us direct. 

pm 2S "Interfacer" 
S -100 I/O board 

$189 unkit, $249 assm, $324 CSC 
Dual serial port with 2 full duplex parallel ports for RS -232 handshake; 

EIA232C line drivers and receivers (1488, 1489) along with current Loop (20 mA) 
and TTL signals on both ports. On -board crystal controlled timebase with in- 
dependently selectable Baud rate generators for each port (up to 19.2 KBaud). 
Hardware UARTS don't tie up the CPU. And, there's much more...this is a no- 

Lexcuses serial board that does things the others only dream about. 

pm Active Terminator, 
Board $34.50 kit 

Plugs into any S 100 motherboard (although ours don't need it) to reduce ring- 
ing, noise, crosstalk, and other buss -related problems. Here is an upgrade that is 
simple and effective. 

TERMS: Cat res add tax. Allow 5% for 
Shipping, excess refunded. VISAnI 
Masterchargee call our 24 hour order 
desk at C415)5624626. COO OK with 
street address for UPS. Prices good 
through cover month of magazine. 

Circle 150 on inquiry card. 

2708 5-100 EROM 
board $85 unkit 

4 independently addressable 4K blocks, with dipswitch selectable jump start 
built right into the board. Includes all support chips arid manual, but does riot in- 
cluded EROMs. 

om u ProTM 
Bldg. 725, Oakland Airport, CA 94614 

from 13®513o` 
ELECTRONICS 

FREE CATALOG: Send us your name and 
address...we'll take care of the rest. In 
return, you'll get pages and pages of 
technical information, pricing, specials, 
kits, and lots more. Include 415 in 

star -ms for 1st class delivery. 
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Listing 4: A SORT procedure expressed in informal ALGOL type notation elements of the two stacks. The procedure 
demonstrates use of two stacks. 

STRING ARRAY PROCEDURE SORT(File): 
STRING ARRAY File; 
BEGIN 

INTEGER K: 
STRING This; 
STACK Highside, Lowside; 
Lowside := File (1); 
Highside - File (2): 
COMMENT top function references item 
on the top of some stack; 
IF TOP(Lowside) > TOP(Highside) 
THEN BEGIN 

This Highside; 
Highside = Lowside; 
Lowside This; 

END: 
COMMENT size function produces the 
current number of elements in array; 
K :- 3; 
WHILE K ` SIZE(File) DO 
BEGIN 

This File(K); 
K K+ 1; 
WHILE This < TOP(Lowside) DO Highside = Lowside; 
WHILE This > TOP(Highside) DO Lowside := Highside; 
Highside This; 

END; 
WHILE NOT(Lowside = empty) DO Highside Lowside; 
K := 1: 
WHILE K < SIZE(File) DO 
BEGIN 

SORT(K) - Highside; 
K K+ 1, 

END; 
END. 

Stocking 
genuine DEC computer 
spares 

call 

P 

Radgo. Radgo is stocked and staffed to help 
you with your requirements for most general pur- 
pose K &M series and many computer spare modules 
manufactured by Digital Equipment Corporation - at factory prices. We also 
stock a large assortment of 
COMPUTER SUPPLIES. 
Call today: 
(513) 752 -6880. 
Outside Ohio: 
(800) 543-1986 
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0 
3988 McMann 

Cincinnati, Ohio 45245 
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has two virtues: 

It's easy to describe and understand. 
It requires an absolute minimum of 
workspace. 

The price one pays is speed. It's probably 
one of the two or three slowest sorting algo- 
rithms around. 

The program examples which appear in this 
article are written in an informal ALGOL type 
notation. The basic unit of ALGOL is the state- 
ment. It can be either a simple statement such as: 

Position :=0; 

which is read "position is evaluated as 0," or a 

compound statement defined by BEGIN ... END 
such as: 

BEGIN 
Q := PARSE; PARSE := null; 

END 

which is read "Q is evaluated parse, PARSE is 
evaluated null." 

The statements defined between the BEGIN 
and END statements are not restricted to type. A 
preceding conditional such as (IF . . . THEN . . 

ELSE) will affect the entire command statement. 
One of the constituents of the statement may well 
be another compound statement. For example, 
to add an array of samples having subscripts 1 

through Limit which is specified elsewhere we 
could write: 

BEGIN 
Subscript : =1; Sum : =0; 
WHILE Subscript <Limit DO 
BEGIN 

Sum := Sum + Sample(Subscript) ; 

Subscript := Subscript + I; 
END; 

END; 

The WHILE statement's operand (the state- 
ments after the DO) rather intuitively is in exe- 
cution so long as the conditional part (Subscript 

Limit) is true. 
The CASE statement is simpler in effect. It acts 

approximately like an indexed jump. It has two 
operands. The first of these IT in the PARSE pro- 
cedu re) is an integer, and the second is a list of 
statements bracketed by BEGIN and END. The 
first operand selects for execution the statement 
from the list whose position matches the value of 
the index specifier. 

Following are the informal extensions that 
have been made to ALGOL and used in the pro- 
grams: 

The period indicates concatenation of char- 
acter strings. Presuming values of 'WHAT' 
and 'STUFF' for symbols A and B, A B 

will have a value of 'WHATSTUFF.' 
Q is declared to be of type STACK which, 
however implicit in most implementations 
of ALGOL -60, was not construed to be 
explicitly available. It is, in effect, a LIFO 
indexed character string array. 
Null and empty are used for assigning 
values, respectively, of a character string of 
length zero and a stack having zero entries. 
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ComputerLand 
Introducing the Personal Computing Shopping Centers 
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Off -The -Shelf Software 

In the past few years, many fine personal computers have been 
available, but not much software to use with them. ComputerLand 
has now taken the lead to make personal computing software 
available to everyone with Soft SpotTM, an exclusive, custom - 
designed, self- merchandising fixture. You can select off -the -shelf 
programs for personal use in finance, time -budgeting, education, 
sophisticated games, stock portfolio evaluation and much, much 
more. 

Soft SpotTM will assist you in quickly selecting the educational, 
recreational, and practical software you want, starting at $7.95 
from major suppliers like Apple Computer, Inc., Personal Soft- 
ware, Program Design, Inc., Commodore, Powersoft, Sof tape, and 
others. Stop in today at ComputerLand's Soft SpotTM, and 
choose from a wide variety of the finest software available. 

A Storehouse of Knowledge 

Main BrainTM is your le -stop center for books, self -study courses 
and other education,. media on personal computing. Self -study 
cassettes, video tape courses, "in- person" lecture programs and 
more is available to you from well -known publishers such as 

Sybex. Osborne and Associates, and Hayden. 

Main BrainTM has self-service instructions to assist you in choosing 
from a variety of desired multi -media products from "introduc- 
tory" through "hands -on" to "in- depth" levels. It's all available 
to you at ComputerLand's Main BrainTM, your one -stop center 
for educational media on personal computing. 

- _ -- 
man RAr 

COmpiln 

(Available at all participating ComputerLand stores 

Huntsville, AL 
Phoenix, AZ 
Lit Ie Rock, AR 
Belmont, CA 
Duhl in, CA 
El Cerrito, CA 
Hayward, CA 
Lawndale, CA 
Los Altos, CA 
Los Angeles, CA 
Pasadena. CA 
Sacramento, CA 
Saddleback Valley, CA 
San Bernardino, CA 
San Diego, CA 
San Diego East, CA 
San Francisco, CA 

San Jose. CA 
San Rafael, CA 
Santa Maria, CA 
Santa Rosa, CA 
Thousand Oaks, CA 
Tustin, CA 
Walnut Creek, CA 
Colorado Springs, CO 
Denver, CO 
North Denver. CO 
Fairfield, CT 
Hartford, CT 
Newark, DE 
Boca Raton. F L 
Ft. Lauderdale, FL 
Jacksonville. F L 
Miami, FL 

Tampa, F L Bloomington. MN 
Atlanta, GA Hopkins, MN 
Honolulu, HI Independence, MO 
Arlington Heights, IL Springfield, MO 
Downers Grove, IL St. Louis, MO 
Mundelein, IL Omaha, NE 
Niles. IL Nashua. NH 
Oak Lawn, IL Cherry Hill. NJ 
Peoria, IL Bergen County, NJ 
Indianapolis. IN Morristown, NJ 
Overland Park, KS Buffalo, 4V 

Louisville, KV Ithaca, NY 
Boston, MA Nassau County. NY 
Rockville, MD Charlotte, NC 
Grand Rapids, MI Cleveland East. OH 
Rochester, MI Cleveland West. OH 
Southfield. MI Columbus, OH 

Oklahoma City, OK 
Product availability may vary by regional location 

Portland, OR 
Harrisburg. PA 
LehighValley, PA 
Paoli, PA 
Austin, TX 
Dallas, T X 
South West Houston, TX 
Houston Bay Area. T X 

Salt Lake City, UT 
Tyson's Corners, VA 
Bellevue, WA 

Federal Way. WA 
Tacoma, WA 
Madison, WI 
Milwaukee. WI 
INTERNATIONAL 
Adelaide, Australia 
Brisbane, Australia 
Melbourne, Australia 
Perth, Australia 
Sydney, Australia 
Brussels. Belgium 

Burlington, Canada 
Calgary, Canada 
Toronto, Canada 
Winnipeg, Canada 
Copenhagen, Denmark 
Paris, France 
Manila, Philippines 
Singapore 
Stock holm, Sweden 
and other 
locations worldwide. 
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RS 

14400 Catalina St., San Leandro, CA (415) 895 -9363 

© 1979 ComputerLand Corp., San Leandro, CA 
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NEECO 
PROUDLY 

S HE 
ANNOU tNNK FgJI 

MP C "FULLY INTEGRATED COMPUTER SYSTEM" 

INIMAX 

MINIMAX SERIES COMPUTER 

PRINTER NOT 
INCLUDED IN PRICE 

THE MINIMAX SERIES WAS DESIGNED 
TO OFFER THE MARKET MINICOMPUTER 

CAPABILITIES AT MICROCOMPUTER PRICES. 
COMPARE THE CAPABILITIES & PRICE! 

CONTACT NEECO FOR FULL SPECS - FREE MINIMAX MANUAL. 

MEET THE THE MINIMAX SERIES COMPUTER WAS DESIGNED BY INDUSTRY PROFESSIONALS. 

MINIMAX COMPUTER COMPARE THE PRICE AND FEATURES TO ANY OTHER COMPUTER IN ITS CLASSI 

THE MINIMAX SERIES COMPUTER ISAN INTEGRATED. COMPACT UNIT CONTAINING THE CPU. DUAL DENSITY DISK STORAGE, 12 

INCH CRT, AND FULL STYLE KEYBOARD, WITH SEPARATE NUMERIC ENTRY PAD. ALL KEYS (INCLUDING CURSOR) WITH FULL 
REPEAT HYBRID 2 MEGAHERTZ 6502 CPU 108K SYSTEM RAM (48K USER) FASTEST FLOPPY DISK ACCESS (24K LOADS IN 4.2 
SECONDS) 16K ROM CONTAINS COMPUTHINK BASIC (AN EXTENDED MICROSOFT BASIC) WITH EXTENDED PRECISION, DOS 
INCLUDES COMPLETE FILE 1/0 WITH FULL RANDOM ACCESS. COMPLETE MONITOR WITH DEBUG b TRACE, AND TINY 6502 
ASSEMBLER COMPLETE HIGH RESOLUTION GRAPHICS WITH INDIVIDUAL DOT (240x 512) POINT SCREEN ADDRESSABILIT V 

FULL SCREEN TEXT EDITING WITH OVERWRITE. INSERTION OR DELETION SPLIT SCREEN /WINDOW MODES INDIVIDUAL 
FIELD EDITING WITH FIELD PROTECT AND AUTO SKIP TO NEXT FIELD DISK STORAGE SYSTEM TRANSFERS 6K PER SECOND 
WITH AUTO VERIFY AND PARITY CHECK 12 INCH CRT -64 CHARACTERS BY 30 LINES. UP TO THREE PROGRAMMABLE 
CHARACTER FONTS FOR LANGUAGES OR SPECIAL CHARACTERS SWITCHABLE 1100R 220V OPERATION HYBRID 
CPU IS MICROPROGRAMMABLE WITH 64 USER DEFINABLE OPCODES. CHOICE OF BOOK OR 2.4 MEGABYTE DISK STORAGE FULL 

; SERIAL RS -232C PORT WITH PROGRAMMABLE BAUD RATES AND MODEM CONTROL SIGNAL DEDICATED DISK PORT 
PRINTER PORT SUPPORTS PARALLEL COMMERCIAL PRINTERS 24 PIN I/O USER PORT PAGEMATE DATABASE 
AVAILABLE PLM COMPILER AVAILABLE BUSINESS PACKAGES AVAILABLE COMPLETE DIAGNOSTICS b SCHEMATICS 
INCLUDED COMPLETE USER MANUAL INCLUDED 

MINIMAX I - $4495 MINIMAX I - .8 MEGABYTE MINIMAX II - $5995 MINIMAX II - 2.4 MEGABYTE 
ON LINE MINIFLOPPY STORAGE ON LINE 8" FLOPPY STORAGE 

THE MINIMAX WAS DESIGNED AND IS MANUFACTURED BY COMPUTHINK 
COMPUTER CORP. DISTRIBUTED IN EUROPE AND THE EASTERN U.S. BY NEECO. 

D COMPUTHINK .4 & .8 MEGABYTE DISK 
DRIVES FOR THE NEW 16/32K PETS! 

Ant ....- 

FOR 8K PETS 
(small keyboards) 
.4 Megabytes of Disk 
Storage for 8K PETS! 
(Requires Expandamem) 
400K -85 DISK SYSTEM INCLUDES RANDOM 
ACCESS IN DOS -LOADS 20K IN 4 SECONDS' 
24K Expandamem Memory'S2S 
32K Ex.andamem Memory `615 $1295 

DISK SYSTEMS INCLUDE DISKMON OPERATING 
SYSTEM IN ROM AND INTERFACE TO 16/32 PETS! 

Dual Mmdloppy Drives wen 200K per orskelte side tot otal 400K 800K on line 
800K model accesses all 4 diskette sides no dual read and write arm system 
Dual Densey Hardware and DOS loads 20K I with verification) in a 2 seconds complete 
DISKMON 1005) adds 17 commands to BASIC including Random Access and printer support 
System comes complete wrdt plug ,n rnemaa board contdrnrng 8K RAM. DOS. and Disk Controller 
Hardware Board plugs directly onto internal memory erpanslon pins 
System does not ulnae IEEE or USER Pon. system. functions directly Iton. memory port 
Au DISKMON DOS commands reside mmractrvely wan BASIC disk directory command and 
formal command do not interfere weir program in RAM DOS command were designed for 

rnpaaty of ose System was manufactured for heavy commercial use 
System installs completely in less Iban ten minutes immediately ready Idr use 
9295 and 1595 paces include all Hardware. DOS complete user manual and demo ufibty diskette 
Avartabte software includes PLM Compiler 1.2501 Retocatable Assemder 1.70). Source -Editor 
Program P701. Autobnk Linking Loader 170) and a complete DaLLbase system IPagemale 495) 
CO o, write for complete product inlormahon and specifications User manual 10 

(PRODUCT AVAILABILITY IS AUG /SEPT -CALL FOR INFO) 

ALL 16/32K MODELS INCLUDE AN 400K -16N =1295 
INTERNAL PLUS -IN INTERFACE 400K -32N S1295 
BOARD CONTAINING DOS. 8K OF 800K -16N 11595 
RAM. AND CONTROLLER 800K -32N '1595 

NEECO 
1LCrocattxltl+Sysbr,vti Uvivrx 

NEW ENGLAND ELECTRONICS CO., INC. 
679 HIGHLAND AVE., NEEDHAM, MA 02194 

MON -FRI, 9:00 -5:30, E.S.T. 
(617) 449 -1760 
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NEECO PROUDLY ANNOUNCES THE NEWEST 

Microcomputer Systems Divisor 

HARDWARE AND SOFTWARE FOR YOUR PET! 
The PET is now a truly sophisticated 

Business System with the announcement 
of these peripherals and software packages. 

aornmedo CBM 

PRODUCT DESCRIPTION 
PET 2001 -8KN (Large Keys) 8K RAM 
PET 2001 -8K 8K RAM 
PET 2001- 16KN(Large Keys)16K RAM' 
PET 2001 -32KN (Large Keys)32K RAM 
PET 2023 PRINTER ROLL FEED 
PET 2022 PRINTER TRACTOR /ROLL 
ROMRETRO KIT UPDATED OIS 
PET 2040 DUAL FLOPPY' 
PET C2N 2nd Cassette 

PRICE AVAILABILITY 

$ 795 DEC /JAN 
$ 795 MMEDIATE 
$ 995 MMEDIATE 
$1295 MMEDIATE 
$ 850 MMEDIATE 
$ 995 MMEDIATE 
$ 90 MMEDIATE 
$1295 MMEDIATE 
$ 100 MMEDIATE 

'The 16K/32K (large keyboard) units do not include a cassette drive. Order C2N Cassette. 
2040 Floppy Drive requires a 16K or 32K unit. 8K RAM Retrofit available July. 

ALL PETS ARE FULLY TESTED BY NEECO BEFORE SHIPMENT. NEECO IS A 
FULL CUSTOMER -ORIENTED BUSINESS. CALL FOR OUR FREE CATALOG 
SEND US A COPY OF THIS AD WITH AN ORDER AND WE WILL WARRANTEE 
YOUR COMMODORE PET FOR ONE FULL YEAR! 

PET -DISK BASED BUSINESS SOFTWARE 
SOFTWARE / APPLICA ¡ION REQUIRES AUTHOR AVAILABILITY PRICE 

WORDPRO II / WORD PROCESSING 2040 + 16K PET PRO/MI RO IMMEDIATE $100 

WORDPRO III / WORD PROCESSING 2040 + 32K PET PRO/MI CRO DECEMBER $200 

GENERAL LEDGER 2040 + 32K PET CMS SOFTWARE IMMEDIATE $295' 
ACCOUNTS PAYABLE 2040 + 32K PET CMS SOFTWARE DECEMBER $295' 

ACCOUNTS RECEIVABLE 2040 + 32K PET CMS SOFTWARE DECEMBER $295' 
MAILING LIST 2040 + 32K PET CMS SOFTWARE IMMEDIATE $100 

NEECOLEDGER COMPUTHINK .4 NEECO IMMEDIATE $795 

M DRIVE + 32K PET 
NEECOMAILER COMPUTHINK .4 NEECO IMMEDIATE $150 

M DRIVE + 32K PET 

The CMS Software (G /L, A /R, A /P) are based on Osborne & Associates trial tested business basic software. 
Software is complete with full documentation and user instructions. All packages require a printer for output. 
Commodore recommends the NEC Spinwriter (available from NEECO) as the output printer for WORDPRO. 

DEALER INQUIRIES INVITED ON SOFTWARE & NEC (PET) SPINWRITER 
é 

THE NEC SPINWRITER 
MODEL 5530 -P ( Centronics I/O ) 

odified for PET 

The NEC 5530 -P is the output printer recommended by Commodore for their Word Processing System. 

FOR WORD PROCESSING 
NEC IS BEST! 

* 55 characters per second output speed 
* Changeable thimble for different typestyles 
* Less than 1% warranty malfunction rate 
* IBM quality letter output 
* Dealer inquiries invited 

$2995 *Price includes IEEE interface 
to PET. IEEE Port is available 
for use with 2040 Dual Disk. 

NEECO 
MK rrlCUiyMit,v $Y',Il+m, 

NEW ENGLAND ELECTRONICS CO., INC. 
679 HIGHLAND AVE., NEEDHAM, MASS. 02194 

SHOWROOM HRS.: MON. - FRI. 9:30 - 5:30. EST. 

(617) 449 -1760 
MASTERCHARGE OR VISA ACCEPTED 
TELEX NUMBER 951021, NEECO 
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Writing Animated 
Computer Games 

Tony Estop 
Vice President 

Kidder, Peabody and Company Inc 
10 Hanover Soi 

New Talk NY 10005 

Listing I: nono assembly- language program to creme an animated computer game. 

0010 OeMmlrae wet. U 
W15 PmawOncnM W,ip1rN:eW9 

ooze 
nauer 1919 '104 =MD 

s MIDAS m CCC0011 
004 1191. 1191. 1p1 11C1114/ cE1p1 ;ALL TIM 11.7.7E io 'ne sJm 1 

0045 CUM MU KM 40 YT471 CLEAR 41017te 
0017 9200 N0 013C0e /44114. 10. roam LOW 
0050 aß WU 9314 7n04C 416 406170 a w.Elnem 

0100 0355 1M Vp BD1 

0100 .760 ung 0W 9114 

gl'o' 
toss MI 50.0 

30011 AD R ant ma131m1 a1 
0100 31 0015 

Lax 

W 0P.R3O1416 
DOLS cs OWL GI07 PDM 1o.m. NAM so4L MIMIC u OW 

ós 

CD 

00 ¢ W O,4emß 
0100 u m 741 

0I4 6 79 01 0095 176e1 GL 
t, 

1 D 
010[ N 0100 CCI W A II412IL6L e1.A6 
0104 31 Al 03 0105 sa cl 

011/ 31 SIC RA e34 
0115 31 NI 04 gll RA X. 

8I PSEe 
ólle ]e ó1 

4 
ólló 1m1 A.1 

011D 31 
0110 31 

n 01 0130 8IA en. 
3005 011s Rn 0NL 

OSIO :10a sme 
m ß W 011s WL 0807 

0119 11 00 ¢ 0350 üt 14vmnAs 

ii ié 
M 

CO un 
r6 00 Y365 wan 

ó13i m 00 01 :iv,. CYL 01112 

0117006A0I 01)5 GaI. 
OM 00 6. 07 014 GY, D., 
01 m 00 66 07 0195 COIL 
0140 00 6a 01 0190 Cru. ros 
0146003 019s COWL 

0116 Si 00 W 00 pit1. 
0149 00 6. 00 r3ü. m3. 
0140 
0142 0115 MAI IMP xIJrR MIr 
014e 40 111 01 0110 111117 CALL 1/MC 
0141Dß01 0115 OL. SUP ;RH rr0: 1.130. 

Listing i confirmed on page 154 

W x7....6.0 loe ovar PSac.cI Inc 

It has been quite some time since 
the arrival of memory- mapped I/O 
(input /output, boards upon the 
amateur computer scene, but the 
voluminous home computer litera- 
ture rarely contains any listings of 
animated video games. Since it seems 
to me that there breathes na a hob- 
byist with soul so dead that he would 
not play one of these devilish link 
time wasters if he had one, I con- 
eluded that perhaps the lack of video 
games was due to some lack of infor- 
mation about how to get one up and 
going. This was certainly the case 
with me; I just started with a blank 
piece of paper and began scratching. 
But as the reader will see, there really 
is no mystery to it, and the results are 
well worth the effort. 

A video game works just the same 
as an animated cartoon; there are a 

series of frames, each of which shows 
one or more of the objects in the pic- 
ture in a slightly different position. 
Since the viewer's visual system has a 

certain persistence, the effect is one of 
continuous motion. In the case of a 

television picture, each frame is a sin- 
gle rewriting of the raster. This is 
very fast, and the flicker is seldom 
noticeable. A computer can pop in- 
formation in and out of screen mem- 
ory much faster than the monitor can 

Test continued on page 150 



MUFS FOR EVERYONE (ESPECIALLY DEALERS) 

MULTIPLE FLOPPY SYSTEM 
MUFS is a prom resident supervisor for the Vector Graphic System B which allows menu selection of all the following 
operating and disk system configurations* without changing a single board on the system, or plugging in and unplugging 
peripherals. 

Disk Drive 
Configuration 

Disk 
Size 

Disk 
Controller 

Disk 
Density 

Drive Operating 
Assignment System 

Persci 277 8'" Micromation Single /Double A, B CP /M 
Shurgart SA450 51/4" Northstar Single /Double C, D CP /M 
Persci 277 8" Micromation Single /Double A. B CP /M 
Miropolis MODII 51/44" Micropolis Quad C. D CP /M 
Persci 277 8" Micromation Single /Double A. B CP /M 
Shugart SA450 5' +" North Star Singe/Double A. B CP /M 
Micropolis MODI I 5' +" Micropolis Quad A. B CP /M 
Micropolis MODII 51+' Micropolis Quad 0.1 MDOS 
Micropolis MODII 5'+" Micropolis Quad 1.2 MZOS 
Micropolis MODII 514 Micropolis Quad A. B OASIS 
Shugart SA450 5'4' North Star Single/Double 1. 2 DOS 
Persci 277 8" Alpha Micro Single 1. 2 AMOS 

Those configurations using two types of drives permit file copy from one type to another with the facilities of 'PIP'. MUFS includes Vector Graphics 
complete System B. all the above mentioned disks /controllers with operating systems fully configured and operational on the System B. OASIS, 
AMOS and the ALPHA MICRO CPU /Disk Controller are extra. MUFS also includes UNIVID (Universal Video, which allows the mindless terminal 
which comes with the System B to emulate the Hazeltine 1500 and Adam -3A). Additionally, MUFS also includes the communications software (ICI 
described below (IC is available separately). With MUFS, computer /software dealers can develop /copy /demo most all of their software on a single 
system with the snap of a disk drive door! Since MUFS supports multiple terminals, the 'Mime' terminal is available as an option. If purchased, this 
allows MUFS to run software designed specifically for either memory mapped or serial I/O (most software works on either). 

IC FOR CP /M ** 
INTERSYSTEM COMMUNICATIONS 

Communicates with other computers through a user selected RS232 -C Port 
Transmits ASCII Data to /from all computers (Maxi, Mini, Micro, Time Sharing and Single User).Transmits ASCII and Binary 
Data between CP /M Systems. 
Supports multiple terminals and printers which can be local or remote, and can be logged on and off the system. 
Supports 9600 Baud to printers with the X -on /X -off feature 
Permits an IC installed computer to function both as a computer, and as a terminal or systems console to other computers, 
with software switching between the two modes. 
Permits dealers to operate customers computers remotely,patching software, sending new software, testing the customer's 
computer, etc. 
When sending data, IC is programmed to automatically wait for the receiving computer if it cannot keep up with a steady 
Baud rate. 
Throughly tested with 7 different computer systems, full and half duplex. 
Software available on diskette only, or diskette /prom (prom version boots faster) 
Does not require an interrupt capability 

DOCUMENTATION 
Prints formated program listings with 
user selected spacing, titling, dating, 
and paging 
Prints an alphabatized cross reference 
listing of all variables with an ordered 
list of the line numbers they are used 
in. 
For all lines which are the destination 
of a 'GOTO' type statement prints a 

list of all line numbers containing a 

reference to the selected destination 
line. 

DOC FOR NORTH STAR 
OPTIMIZATION 

Optimizes speed of execution prim- 
arily through reduction in execution 
time of 'GOTO' type statements. This 
results from a reduction in the 
number of statements through state- 
ment concatenation. 
Optimizes program size through 
removal of all unnecessary blanks. 
Optionally removes REM statements. 
Saves 3 BYTES for every short state- 
ment concatenated into a longer 
statement. 

PRICES: 
MUFS $9,500.00 OASIS OPTION 
IC DISKETTE VERSION $150.00 
DOC $59.00 

CONFIDENTIALITY 
Protects the confidentiality of your 
programs by inhibiting the North Star 
list and edit functions once a program 
has been optimized by DOC. Offers 
virtually as much protection as 

compiler basics. 

MIME TERMINAL OPTION $825.00 

- $500.00 ALPHA MICRO CP /U AND DISK CONTROLLER OPTION - $2,190.00 
DISKETTE /PROM VERSION $200.00 
MANUALS AVAILABLE SEPARATELY FOR $10.00 EA. 
DEALER QUANTITY DISCOUNTS AVAILABLE FOR IC /DOC 

SEND ORDERS AND INQUIRES TO: 
MINI BUSINESS SYSTEMS 2461 S. Main P.O. Box 15587 Salt Lake City, Utah 84115 PH (801) 467 -1571 

Circle 234 on inquiry card. 

Amos is not menu selectable, and does require removal and insertion of some board's in the S -100 Bus 

CP /M is a trademark of Digital Research 
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Listing I continued: 
0152 2A 1,2 u 
OW; E; 
u158 F4 0: 
015: (c, 
v15;. 21.. 

U151) (:1 
u151: U9 
01 51, Dl 
oluu 19 
0161 22 lL U2 
u16; L.1) rl Ul 
u167tvL.'.ul 
616i...1. IS: Ul 
0160 U) 1)5 u.: 
617U U) 59 0i 
0173 U) 6/. 02 
U176 Cl) OU L13 

U179 C.l.r Ch IF.t 

U17C Cl) 36 65 
017F t1' 
01130 32 11. 04 
0103 CD 0,1 04 
0186 C3 4C 01 
Ulb!1 
u105 2t. FG 02 
OlUC CD 4L' U4 
010F 3A FP. 02 
0192 7'7 
U193 23 
0194 CD 41) 04 
0197 3A 1S 02 

77 
0190 23 
U15C l]J 48 U.. 

1.119F 3A FL 02 
u1í.2 7'7 

U1A3 23 
01M CD 40 04 
U1t:7 3) FE 02 
(J1M 77 
MAE C9 
01AC 3E 10 
O1Al: 32 Fti 02 
0101 3E 90 
0113332F':U2 
0106 3E 3C 
01138 32 F't. 02 
01013 3E 3C 
018D 32 F13 02 
U1C0 C9 
01C1 3E 20 
U1C3 32 F0 02 
01CG 32 F'9 02 
U1C9 32 Ft. U2 
UICC 32 F13 U2 
OlU' C!r 
0130 DD FA 

0102 21' 

0103 R6 01 

1)230 
('235 
0240 
('24., 
0250 
0255 
1:260 
0265 
8270 
0275 
0240 
02ES 
02:,0 
0255 
0380 
0365 
U31U 
U315 
Ú32(' 
0325 
U33Ú 
0.335 
U340 
03':5 
0350 
0355 
0366 
0365 
0370 
0375 
0360 
031.5 
0390 
U3`í5 
0400 
0405 
0410 
0415 
0420 
0425 
0430 
0435 
0640 
0445 
0450 
0455 
0460 
0465 
U470 
U475 
04130 
04115 

U490 
0495 
0500 
0505 
0510 
0515 
0520 

W ILl) 
l'ULL' 
L1311 
1'U::I1 

1:,11) 
lï'P 
Lv,l, 
iL'1' 
Úi1r 

CALL 
CALL 
Cï11. 
CALI. 
CïLi. 
CALL 
C}'LL 
CALL 
CALL 
}1L% 

t:C:001'; CALL. 

JIiP 

II 

LI0 

aid I;: 

CVIJr: ;:Il' 7,)(.}:':Ill; Ft'!: ::111' 
!9.'i1.9: ; GP, VII: I;: :,IiiP II.i,GL: 
:äilP ; i'lh' 1': Ui 1::111:1.'. 

:YCt:;: ;Ullla: I:YLiJId,D 
VlL ;CI:10: '.L: :Er: IF l:6'1tL' /:1' '.iP Vlc 1j(.:,10(1 OF 

13111.7iñ ;I:: i. L+J.LI.I;iI U;tiPPItfG? 
DLL`.Y 
PF,1 

l'iht'Iai ; l i'r1üJ L,\ :LiV(/i'7: Ct; }AT1:13:? 
PilUr ;.)Ai;); I': LPl' ,'t.Ylit 

131:11, 
:XtÄtt ;UPD'illi 
kU1I1'i 

1Ji1P 1,11,0 CI)I2llk ;I103/iS F.1.1.141tY II:,C,I: OF :1111' 
C'/1L. tire ; U71V lit1t151:1: 

Uk. LlJflr 
i LN t',? 
IIIY. 11 

C71J, 11i'i 
I11f, Il1LJ 
ILIJ (!,i. 
A1}: II 
Cì.1.1. 1111' 

IlY, 1:911'i' 

11.N 

I10( 11 

Ci'1L 1)r, 
[lY. 11/:U 

1:1'l' 

1.'II:CJl1 tN1 A,1011 
S1% (A II'3' 
(.!VI A,9011 
SEA IIIlJ( 
INI A, 3(11 

STA LUID 
tNi t.,31I1 
STA l:k1ID 
HL1' 

'1'W801' 11VI A,' ' 
Si'A vain' 
;r.1 L'1i4: 
Sh%( LUA) 
STA RUIU 
I:1:1' 

SSïáUS' IN 

/@II 1 

;ll:C GI13911C:; :AIIUI Witt; UP 'il'.L' GRIP 
;ADC ;Yi)C UFA) h l'IC'IUF:F: IIJ tBrJtUltY 

;rLTL'+Cï,°.; SIAP CI'1L9!IC:; 1:1 111 BLADES 
;SI) '111t:i '3.1111+' H(A/l'ItIE UIIL L:V,tIK 
;t-U'i PICIURI: CV L1I1P 

UFi JI ;1111.SE I1:1411 Ii Ul'ItiF:; /u21: FOR S(1L 

Listing I continued on page 156 

WILD & CRAZY 
ASSEMBLY 

PROGRAMMERS 
The number 2 manufacturer of 
stand alone POS terminals needs 
experienced assembly program- 
mers to help introduce 14 new 
software based products in 1979. 
Challenging assignments cur- 
rently exist at all levels including 
applications. diagnostics and 
systems software development. 
Great benefits including yearly 
vacation to Europe. Starting 
salary 16 -30K. Please call or write 
Dave Adams. (617) 246 -2815. 
N.E. Recruiters. 6 Lakeside Office 
Park, Wakefield, MA 01880. 
Collect calls accepted. Slricl confi- 
dence assured. All lees. relocation 
and interviewing expenses assumed 
by company. 

Circle 289 on inquiry card. 
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CRT INTERFACES 
black . while /color 

Monitors Combination Rcvr /monitor sets 
e Modulator kits B -W Cameras ' Color 
Cameras Audio Subcarrier kits e Parts 

WRITE or PHONE for DETAILS i PRICING. 

DIAL: 402 -987-31111 

Dealers welcomed. Well established program. 

` 13-B ATV RResé ch Dakota City, 
Broadway _4,0,,-47,,,,.._ NE. 68731 

Circle 19 on inquiry card. 

AIRCRAFT SIMULATOR 
FOR APPLE II 

PROGRAMMERS 
SOFTWARE EXCHANGE 
Three versions on cassette for $19.95 

I. Presents the pilot with a Flying situation 
which must be successfully completed to 
avoid a crash. 

2. Presents a simulated instrument panel during 
an 1FR flight for prolonged practice. 

3. Provides machine code for building flight 
problems and displaying them on t he screen. 

Satisfaction guaranteed! 
P. S. E. 
Y.O. BOX 199 

(501) 843-6037 

(':111(11 , ARKANSAS 72023 

Circle 334 on inquiry card. 



w:t u .,orn 

You might say we make time machines. 
CSC's smarter tools for testing and 

design help you make the most of your time 
in every corner of electronics, by working 
smarter instead of harder, for far less than 
you'd expect. 

We give your head a head start with a 

variety of solderess breadboarding systems 
that let you translate ideas directly into 
working circuits, as fast as you can think. 

We offer the most logical way to test 
logic -The Logical Force-portable, circuit - 
powered digital instruments that dramatically 
cut the time (and cost) of diagnosing state - 
oriented logic. Available singly or in Logical 
Analysis Test Kits. The Logical Force 

simplifies design, maintenance, field service, 
education ... wherever you need logical 
answers at a logical price. 

Also instrumental in making life easier 
are CSC's value -packed test instruments. 
Including palm -size frequency counters that 
go from audio to past 550 MHz. Our Ultravari- 
able Pulse Generator' that lives up to its name 
with a range of 0.5Hz to 5 MHz and a duty 
cycle variable over ten -million -to -one. A 
function generator whose VCO is externally 
sweepable over 100:1. 

There's a lot more, too. All in our new 
38 -page catalog, crammed full of smarter 
ideas in testing and design. Send for your free 
copy today. 

Smarter tools for testing and design. 
CONTINENTAL SPECIALTIES CORPORATION 

Call toll -free for details 
1-800-243-6077 

70 Fullon Ten. New Haven. CT 06509 12031 624-3103. TWX 710.465.1227 
OTHER OFFICES San Francisco 14151 421 -8872 TWX 910372.7992 
Europe CSC UK LTD Phone Sallron-Walden 0799-21682 TLX 817477 

Canada Len Ftnkler Ltd. Ontario 8:30AM -5PM Eastern Time 
Available at selected local distributors. Copyright 1979 Continental Specialties Corporation 
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Listing I continued: 
0105 C9 0525 REl' 
0106 DU FC 0530 It1P IN UtCII 
01D0 C9 0535 REP 
0109 CD DO 01 0540 Y.YUIK CALL :71Y,1US 
01llC Cu 0545 ItZ 

0100 CD DG 01 0550 CALL INI' 
O1E0 FE 93 0555 CPI PJ'J; ;ItIClri' AItRCL 
01E2 Cf, FA. 01 0560 JZ 12IC1R' 

01E5 FE 81 0565 CPI LAR ;LEVI' AKRa! 
OlE] CA 05 02 0570 JZ LEF'l' 
O1EA FE 97 0575 CPI unit ;UP 11'J((11 
01Er C1, 10 02 0580 JZ UP 
OlEF FE 91, 0565 CPI DAR ; IXav11 AMU,' 
011'1 CA 113 02 0590 JZ IX.{ 111 

01F4 FE 20 0595 CPI ' ' ;SPACE BAR DROPS L'AI.iLXRi 
01F6 CI, 53 02 0600 JZ ULNSET 
01F9 C9 0605 RLT 
U1FA 2A F2 02 0610 RICIrl' LIILL LI: ;TITILE RQ71'INE' UPD,TE R1ID O1T'SE'l'S 'IU 
01FD 11 01 00 0615 LXI D,1 ;'111E SHIP PCÓITICiS 
0200 19 0620 DAD D 

0201 22 F2 02 0625 SITLD LP 
0204 C9 0630 RLl' 
0205 2A F2 02 0635 LEPI' I,IQdI LR 
0206 11 FF FF 0640 LXI D,-1 
02013 19 0645 DU D 

020C 22 F2 02 0650 SIQd) Lk 
020F C9 0655 PET 
0210 2A F4 02 0660 UP LITLD UL 
0213 11 CO FF 0665 LXI D,-64 ;64 UV'SU1(.'I'EF2 {1IDE SCREEN so YCU GO U/D 1 LIN 
021G 19 0670 DAD D 

0217 22 F4 02 0675 S1¢.D UD 

0211, C9 0680 RET 
0218 2A F4 02 0665 Düvtl LEti,U UD 

021E 11 40 00 0600 LXI 1),64 
0221 19 0695 D,0 D 

0222 22 F4 02 0700 SIiLD UD 

0225 C9 0705 PET 
0226 3E 01 0710 L'fS,tl tNI n,1 
0228 32 FD 02 0715 STA. 1:12)F 
02213 2f, F6 02 0720 LULL) NR1n; 
022E 11 41 00 0725 LY,I D,411 
0231 19 0730 DAD U 

0232 22 FE 02 0735 SIQ.D 8L1IR 

0235 2A FE 02 0740 UIi1 LIÜ.D LLIII; ;UL'S;i; 1A1.' D,S.I.uU; 
0230 36 20 0745 INI 1,; 

023A 11 40 00 0750 LX1 D,64 ;IüNE IY' LUUJ ,\ LINE 
023D 19 0755 IAD D 

023E 22 FE 02 0760 LI1Q? 

0241 3G uC 0765 CNI t1,uUl 
0243 7C 0770 tr.» 1411 
0244 FE DL' 0775 CPI 0[X111 

0246 CA 4f. 02 0780 JZ BIkA! ;HIT UUP.Ui 
0249 Cl 0705 kET 
024A 3E 013 0790 81R1 INI 13,0 
024C 32 FC 02 0795 STi. DLlID 

024F 32 ED 02 0800 STA BLt1F 
0252 CO 0005 RIT 
0253 3E 01 0810 DIdiSCT Ni I A,1 
0255 32 FC 02 0815 STA DIlJD 

Listing I continued on page 758 

TUNE-UP YOUR PET ®. . $109.95 e cl osure $ 134.95 

Exact Pet keyboard layout 
Double -shot keytops with graphics 
legends 
Duplicate Return, Space and Shift 
keys on numeric pad for 
programming ease 

7,,,13100 

Added function key which can be 
hard wired as a system reset 
Flexible cable and connector 
supplied 

° 
C 

x° ° s 
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TM of Commodore Business Machines. r,C 

156 November 1979 © BYTE Publications Inc 

Century Research & 

Marketing, Inc. 
4815 W. 77th St. 
Mpls., MN 55435 

Erhardt & Jost Electronics 
Rossligasse 2 

CH 4450 Sissach 
Switzerland 

Visa /Master Charge /Bank of America cards accepted. 

Circle 48 on inquiry card. 



NEW FROM 
MOUNTAIN HARDWARE. 

CONTROL FROM YOUR APPLE. 

64 1 

411, 

INTROL / X-10. 
COMPUTERIZE YOUR HOME. 
The Introl /X -10 peripheral system for your Apple* 
Computer allows you to remotely control lights and 
electrical appliances in your home. 

YOU'RE ALREADY WIRED. 
Introl /X -10 operates by utilizing your computer's intelli- 
gence to command the BSR System X -10 to send signals 
over regular 110 volt household wiring. That means you 
can control any electrical device in your home without 
additional wiring. 

READY TO USE. 
Introl /X -10 comes with complete software to control 
devices on pre- determined schedules, and features: 

Control devices at a specific time. Select a daily or 
weekly schedule. Specify a day of the week, or an exact 
date for a particular event. Specify an interval of time for 
an event. Rate device wattages for a running account 
of power consumption during your schedule for energy 
management. Used with our Apple Clock" your sched- 
ules may run in "background" while other programs 
may run at the same time in "foreground." 

Circle 257 on inquiry card. 
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EVERYTHING YOU NEED. 
The Introl Controller board plugs into a peripheral slot 
of your Apple. With an ultrasonic transducer it trans- 
mits control signals to the BSR /X -10 Command Console 
which may be plugged into any convenient AC outlet near 
your computer. On command, signals are sent to remote 
modules located at the devices you wish to control. Up 
to 16 remote module addresses may be controlled from 
your Apple. 

AVAILABLE NOW. 
The Introl /X -10 System consists of the Introl Controller 
board with timer and ultrasonic transducer, the X -10 
Command Console and three remote modules. $279. 
Complete and tested. If you already have a BSR System 
X -10, the Introl Controller board is available separately for 
$189. Additional remote modules are available at $15. See 
your computer dealer for a demonstration. Or, return the 
coupon below for complete information. 

Available through computer dealers worldwide 
'Apple is a trademark of Apple Computer Inc. 
BSR /System X-10 is a trademark of BSR, Ltd. 

A 
Mountain re, Inc 
LEADERSHIP IN COMPUTER PERIPHERALS 
300 Harvey West Blvd.. Santa Cruz, CA 95060 
(408) 429 -8600 

Sounds great. 
Home control from my Apple? 
That sounds like a great system. Send me all the details. 

Name 

Address 

City 

Phone 

State_ Zip 

1 

L J 
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Listing 1 corrtirmed: 

0258 C9 0820 REl' 

0259 3A FD 02 0825 BLECH LIA 8Tl:F 

025C FE 01 0830 CPI 1 

025E CA 35 02 0835 J2 SLNl 
0261 3A FC 02 0840 LEA ELM 
0264 FE 01 0845 CPI 1 

0266 CO 0050 PUZ 

0267 CD 26 02 0655 GAid. SPd11 
0261, ES 0860 DELAY PUSII H ;A USEFUL ALLPURPOSE TIMING I>LITTINE 
0268 27, 6E 05 0865 LIQ.D SPEED 
026E E0 0070 XCIIG 

026F 15 0875 DELA1 DCR D 

0270 C2 6F 02 0880 Jt4 DELA1 

0273 ID 0885 DCR E 

0274 C2 6F 02 0890 JILL DEIJü 

0277 é1 0895 POP H 

0278 C9 0900 RET 
0279 21 DA CD 0905 WAIT LXI Ii,VRIDA;+474 
027C 11 94 05 0910 LxI D, I.19G 

027F CD 64 05 0915 CALL PRINT 

0282 21 14 CE 0920 LXI IL, VLYIBAS+532 

0285 11 A2 05 0925 LXI D, IL9G2 

0288 CD 64 05 0930 CALL PRINT 

0288 21 DO CF 0935 LXI IL,VCt1BAS+976 

028E 11 70 05 0940 LXI D,t49G1 

0291 CD 64 05 0945 CALL PRIM 
0294 CD DO 01 0950 IN1 CALL STATUS 

0297 CA 94 02 0955 JZ ILD. 

029A CD 06 01 0960 CALL INP 

0290 FE 30 0965 CPI '0' 

029F CA 00 00 0970 JZ OH ;REBOOT CP/M 

02A2 FE 31 0975 CPI 1' 
02A4 CA 09 02 0980 JZ FAST 
02A7 FE 32 0985 CPI '2' 

02A9 CA CO 02 0990 JZ MED 

02AC FE 33 0995 CPI '3' 

02AE CA C7 02 1000 JZ SLOW 

0281 FE 34 1005 CPI '4' 

0283 CA CE 02 1010 JZ SPASTIC 
0206 C3 79 02 1015 JEIP WATT ;GOT A BAD CHAR 

0289 21 19 00 1020 FAST L.XI H,19H 

020C 22 6E 05 1025 SEüD SPEED ;HERE VIE SET PARAMETERS FCR DELAY LOOP 

028F C9 1030 RET 
02C0 21 24 00 1035 MED LNI H,24H 
02C3 22 6E 05 1040 SHLD SPEED 
02C6 C9 1045 RET 
02C7 21 32 00 1050 SUN LXI H,32H 
02CA 22 6E 05 1055 SEID SPEED 
02CD C9 1060 HET 

02CE 21 38 00 1065 SPASTIC LXI 8,388 

0201 22 6E 05 1070 SHLD SPEED 
02E4 C9 1075 RET 

0205 2A F6 02 1080 10PB L}üD CORNR 
02D8 7C 1085 MOV A,H 

0209 FE CC 1090 CPI DOCH ;10P 2 DIGITS OF VUME S 
02LB CA E4 02 1095 JZ TOP 

02DE FE CF 1100 CPI OCFH ;BOTTOM OF SCREEN 

02E0 CA Ea 02 1105 JZ Bar 
02E3 C9 1110 BET 

Listing I continued on page 160 

BEGIN 

PUT DESIRED CHARACTERS 
IN MEMORY 

MOVE THEM TO SCREEN 
AT LOCATION L 

DISPLAY 
GAME TIME DELAY 
(1, n) 

ADD DESIRED OFFSET TO L 
(UP, DOWN, RIGHT, LEFT) 

WRITE BLANKS INTO PRESENT 
LOCATION OF CHARACTERS 

END 

Figure 1: A Warnier -Orr diagram de- 
scribing the steps involved in simulating 
motion. 

Text continued: 

rewrite its screen, so the programmer 
might think that computer games 
could represent extremely smooth 
movement. 

However, the movement has to be 
represented in finite increments, 
which will be determined by the mini- 
mum distance between the characters 
or points that can be written on the 
screen. In the case of a typical video 
display board which can put 1024 
characters on the screen, the user 
must move in increments of %6th the 
height of the screen when moving 
vertically and h,th the width of the 
screen when moving horizontally. 
This means that the movement will 
necessarily be a little jerky, but 
smooth enough for games. 

The whole essence of writing an 
animated game is to put a picture on 

r S-100 USERS: GIVE YOUR COMPUTER THE GIFT OF SIGHT! 

The DS -80 Digisector" is a random 
access video digitizer. It works in 
conjunction with a TV camera (either 
interlaced or non -interlaced video) and 
any S -100 computer conforming to the 
IEEE standards. Use it for: 

Precision Security Systems 

Moving Target Indicators 

Computer Portraiture 

Fast To Slow Scan Conversion 

Robotics 

Reading UPC Codes, schematics, 
paper tape, musical scores 

"MC C L © 
IMAGE PROCESSED BY DS -80 

CHECK THESE FEATURES: 

High resolution - a 256 x 256 pic- 
ture element scan 

Precision - 64 levels of grey scale 

Speed - Conversion time of 14 
microseconds per pixel 

Versatility - scanning sequences 
user programmable 

Economy - a professional tool 
priced for the hobbyist; comes fully 
assembled, tested and burned in, 
with fully commented portrait print- 
ing software. 

Price: $349.95 MasterCharge and Visa 

P.O. BOX 1110, DEL MAR, CA 92014 (714) 942 -2400) 
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Upgrade your Level II TRS -80 and brighten your 
programming without the cost of a Radio Shack 
expansion interface and disk drives. 

Microsoft's Level Ill BASIC is an enhancement to the 
Level II, loading from a cassette tape right on top of the 
Level II ROM. It contains all Disk BASIC features not 
already in Level II, except for file management com- 
mands. And it adds six new Level Ill exclusives not 
available in Level II or Disk BASIC. 

No one knows better than Microsoft how to increase 
your TRS -80's BASIC power. Microsoft created the TRS -80 
Level II and Disk BASIC plus the industry standard 
Microsoft BASIC. 

Advanced graphics is Level Ill's most exciting addition 
to the TRS -80 -and its exclusive. Draw a line, outline or 
solid box by specifying just two points, then save it and 
put it back with BASIC statements. You'll find yourself 
writing more programs with charts, graphs and even 
animation. 

Other Level Ill exclusives include 26 user -definable 
single stroke instructions so you can enter any 
command, statement or string with a shift -key entry . New 
SAVE and LOAD commands improve the reliability of 
loading tape programs by eliminating problems with 
cassette recorder volume sensitivity. Aggravating key- 
board bounce is also eliminated. INPUT 2r LEN and LINE 
INPUT LEN statements allow you to write programs with 
a time limit. And, joy of joys, Level Ill has automatic line 
renumbering. 

TRS -80 power increases with Level Ill's seven Disk BASIC 
features. Ten user -defined subroutines can be used in a 
program. Error messages are spelled out. LINE INPUT 
instruction accepts punctuation marks within a string 
and eliminates the automatic " ?" from the INPUT 

prompt. A more flexible MIDS increases string manipu- 
lation power. INSTR function searches a string for a 
specified substring. And Level Ill performs hex and octal 
conversion. 

Level Ill even adds new capabilities to a TRS -80 system 
with an expansion interface by outputting to the RS -232 
port in BASIC and setting and reading time and date 
from BASIC. 

Level Ill occupies only 5.2K RAM with something for 
every TRS -80 from the 16K Level II minimum system 
requirement and up. It can be stored on disk as a file, 
but it only works in conjunction with Level II; it will not 
operate with Disk BASIC. Programs written in Level Ill 
BASIC are stored on cassette tape. 

The users manual is full of how -to -use descriptions, 
sample programs and a complete graphics section. The 
reference card provides a quick -find list of commands, 
statements, functions and other Level Ill features. 
Manual, reference card and Level Ill cassette tape for 
only $49.95. 

Microsoft Level Ill BASIC is sold at Computer retailers 
nationwide. If your local computer store doesn't have 
Level Ill, ask them to call us. You can call us, too, for 
the name of your nearest Microsoft dealer. Phone 
(206) 454 -1315. Or write Microsoft Consumer Products, 
10800 Northeast Eighth, Suite 819, Bellevue, WA 98004 

Now! The most powerful TRS -80 BASIC you can buy, 
from the #1 name in microcomputer system software. 
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Listing I continued: 
02E4 21 40 00 
02E7 22 F4 02 
025/, C9 
02E8 21 CO FF 
025E 22 F4 02 
02F1 C9 
02F2 00 00 
02F4 00 00 
02F6 15 CZ 

1115 iGP 
1120 
1125 
1130 L.OI 
1135 
1140 
1145 LR 

1150 UD 

1155 CORE 

LXI 
SItLD 
RL1' 

LXI 
SIII.D 
err 
DlI 
Dl9 

DI! 

11, 64 
UD 

11, -64 
UD 

0 

0 

OCE1171 ;::1'fd:TS AT NIIALE OF ECM 
02F8 10 1160 Y4IIT DB 1011 ;SHIP CJIAPI;ICS 
02F9 90 1165 L'Id,t; DB 9011 

02Fr: 3C 1170 L.üfU DB 3CJI 
02FB 3E 1175 REND D6 3E0 
02FC 00 1180 BUD DL' 0 

02FD 00 1185 11111F DB o 

02FE 00 00 1190 L:ISII; 541 0 

0300 3A F3 03 1195 PI1f,1 LLVs Cl 

0303 FE 01 1200 CPI 1 

0305 CA 3D 03 1205 J2 Id1U1'1 

0308 CD M 03 1210 CALL PS 
0300 D6 FO 1215 E7JI oF6u 
030D D8 1220 RC 

030E 87 1225 ADD A 

030F 87 1230 ADD A 

0310 5F 1235 IY7J E,A 
0311 16 00 1240 IUI 0,0 
0313 21 CO CF 1245 LXI I I, _f11UI' ; HILLI.L C,F' BCT, iTl: OF SCr.11 
0316 19 1250 DAD D 
0317 22 45 04 1255 S1û,D PLGCl 
031A 36 18 1260 1NI 11,1811 
031C 23 1265 I21X 11 

031D 36 18 1270 INI 11,1811 
031r 23 1275 llA 
0320 36 18 12110 IIVI 11,1811 
0322 11 BF Fr 1285 IJ(I D,-65 
0325 19 1290 DAD D 

0326 36 96 1295 11VI It,96I1 
0328 11 CO re 1300 LXI 0,-64 
032E 19 1305 DAD D 

032C 19 1310 DAD D 

032D 22 Al 03 1315 SIQA I'Yl 
0330 3E 01 1320 1NI A,1 
0332 32 A3 03 1325 ETA G1 

0335 AF 1330 }Oìt. A 

0336 32 47 04 1335 STl, L'FIL;1 
0339 a) 98 03 1340 CALL OF'F1 
033C C9 1345 REr 
033D CD OF 05 1350 atarl CALL Jlilül 
0340 CD 8E 03 1355 CALL all 

0343 CD 06 03 1360 C1S1. P.ruw 
0346 Fl: 0] 1365 CPI 1 

0348 CA E7; 04 1370 JZ JLZ'1 
03411 FE 02 1375 CPI 2 

034D CA Er 04 1380 JZ JEI'1 
0350 2A Al 03 1385 TEMP IIL17 PY1 
0353 22 C7 03 1390 SOLD 31.1 
0356 3E 01 1395 FIVI A,1 
0358 32 9E 03 1400 SZ'A F'LGl 
035B CD 06 03 1405 CALL [21)4 

Listing I continued on page 164 

the screen, leave it there for a short 
length of time, then write blanks over 
the parts wanted to be moved and re- 
write them in the next space of the 
motion sequence. After another de- 
lay, the process is repeated. It does 
not take much thinking to realize that 
the main body of the game will be a 
loop with these essential elements, 
plus whatever keyboard checking, 
score updating, message displaying, 
and the like are wanted as the game 
progresses. 

This lends itself to a fairly modular 
program structure (see figure 1). The 
program I am going to use to illu- 
strate this process is quite simple; 
elaborate discussion of program 
logic. Let us start with a description 
of the program from the point of view 
of a player. 

Let us write a program in which the 
player flies a motorized delta -wing 
over his friend's backyard computer - 
controlled peashooter. The peashoot- 
er fires a pea and a water jet at you as 
you cruise past. When you are hit the 
peashooter receives 100 points. You 
try to position yourself directly over 
your friend's backyard and drop a 
water balloon on the peashooter. If 
you hit him with the balloon, you 
receive 100 points. To make it inter- 
esting, we will have the gunner 
appear and disappear at random 
times and places. 

Before we start burning up coding 
sheets, or typing madly into the 

KEYED FILE ACCESS 

Create Interactive Systems 
In Hours With -- 

MULTIPLE KEY INDEXING 

OPTIMIZED RANDOM ACCESS 

SUPER FAST SEQUENTIAL ACCESS 
DUPLICATE KEY VALUES ALLOWED 
ANY NUMBER OF DATA FILES SUPPORTED 
COMPLETE REAL TIME INSERTION 

AND DELETION CAPABILITIES 

2606 

Filig GYM Columbia, 
Drive 

Columbiambia , Mo. 65201 
314- 445 -3304 

Making Micro's Work Like Maxi's 

MICRO B+ TM brings the state -of- the -art in file ac- 
cessing-the B TREE INDEX -to application program- 
mers writing in CBASIC -II under CP /M ' or derivative. 
The B TREE INDEX gives unparalled performance: 
fast insertion, retrieval, and deletion without the need 
to ever reorganize the index! Let Fair Corn turn your 
micro on to B TREES. 

Special introductory offer: Return this ad with your 
order and save $50.Offer good through December 15, 
1979. 

Available on 8" soft sectored disks. 

MICRO B+ TM in CBASIC -II source code, with manual 
and demonstration program...$195 " ". Manual and de- 
monstration disk in CBASIC -II intermediate 
code...$25. Look for MICROSOFT and other versions 
soon. 

To order, send check or money order. VISA and MAS - 
TERCHARGE welcomed, send card number, expira- 
tion date and your signature. 

'Trademark of Digital Research "Single CPU License 

160 November 1979 © BYTE Publications Inc Circle 135 on inquiry card. 



$3,995 
Million- Character Computer System 

One -Year Transferable Warranty 
$3,995 

SEE System 6684 Unique Standard Features 

CPU integrated into Diskette Cabinet with 
peripheral ports in rear of cabinet 

4 Full communications ports RS232 or 20 
mA /60 mA CL; 75 to 19,200 bits/sec. 

-74,995 

SEE System 6784 Unique Standard Features 

CPU integrated into video terminal cabinet 
with peripheral ports in rear 

Video has 16 programmable function keys, 
128 high resolution characters with 

graphics, numeric keypad, reversed video, 
full editing, 24 x 80 display 

Standard Features on All Systems 
Central Processing Unit with 12 slots; 2 MHz (ex- 

pandable to 4MHz with pipelining architecture) 
8 Free Slots for expansion; capacity for 442,368 

characters of memory within standard chassis 
49,152 characters of 200 ns random access memory; 

150 ns memory optional 
8 vectored interrupts; all input and output is interrupt 

driven 
1.2 million characters, double sided, dual 8" diskettes. 

IBM 3740 compatible 

Printer controller; Centronics compatible 
Magnum BASIC. Extremely fast business BASIC with 

full editing capabilities, print using, sequential and random 
files, integer and floating point arithmetic with up to 16 
digits precision; N- dimensional matrices and much more 
A superset of Microsoft 16K extended disk BASIC 

Interactive conversational macro assembler and editor 
for 6800 family microprocessors. 

One -year transferable limited warranty on parts and 
labor for all SEE hardware 

Guaranteed 24 -hour turn -around time on repairs 

Optional Features on All Systems 
Up to 64 interconnected, intelligent terminals with no 

degradation of response time. Each is a stand alone CPU. 
True distributed processing 

Expandable to 12 MB of 150 ns RAM for each terminal 
Up to 64 RS232 ports with full communications. Talks to 

any peripheral or CPU with RS232 interface 
Expandable to 4 MB of diskette storage 
Up to 660 MB hard disk storage with removable modules 
ANSI standard 10.5 inch tapes (1600 BPI) 
11 MB cartridge tape system 
Matrix and word processing printers from 55 CPS to 

1400 LPM 

Choice of 6809 and /or 6512 CPU board with speed of up 
to 4 MHZ with 150 ns memory 

Interactive relocatable macro assembler, development 
system and DOS for 6502 and 6512 microprocessors. Can 
assemble source programs up to 2 MB long 

PASCAL compiler 
FORTRAN compiler 
BASIC compiler 
COBOL compiler 
Powerful word processing software 
Comprehensive business software, incl. General Ledger, 

Accounts Receivable, Accounts Payable, Inventory, Payroll; 
Packages for Physicians, Publishers, Manufacturers, etc. 

Quantity discounts to bona fide dealers, OEMS, and schools 
Special configurations and modular shipment available 

A few distributorships available in the United States and other countries 

Circle 350 on inquiry card. 

SYSTEMS ENGINEERING ENTERPRISES 
1749 Rockville Pike, Rockville, Maryland 20852 

(301) 468 -1822 
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WATER 
BALLOON 
GAME 
(1, n) 

BEGIN 

MAIN RUN 
LOOP 
(1, n) 

END 
{ 

BEGIN 

CLEAR SCREEN 

ASK FOR SPEED 

INITIALIZE 

CLEAR SCREEN 

OUTPUT PICTURE 
END 

SEE FIGURE 3 

BEGIN 
FREEZE SCREEN 

DISPLAY FINAL SCORE 
END 

BEGIN 
SET FLAGS 
GET UP SHIP 
INITIALIZE SCORES 
END 

litos""rr 
Built -in Interface for 

TRS -80, PET and Apple II Computers 
Axiom has made it simple for TRS -80, 

PET and Apple II users. Just go to your 
computer store and pick up an Axiom 

printer with the appropriate built -in 

interface. Take it home, plug it in and 
start printing. We even supply the 
cable and connector, 

There are two models: The EX -801 

prints upper and lower case alpha- 
numeric characters and all the 

AX 

graphic symbols used by your com- 

puter. The EX -820 goes a step further, 
providing precise alignment of both 
horizontal and vertical dot patterns 
for a true hardcopy of computer gen- 
erated graphics. With up to 128 dots 
per inch resolution, the only limit is 

your imagination. The price is right, 
too. Just $535 for the EX -801, So visit 
your computer store today. 

oov 
5932 San Fernando Road, Glendale, CA 91202 

(213) 245 -9244 TWX. 910 -497 -2283 
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Figure 2: The modular components of the 
balloon game. 

assembler, consider what functions 
must be added to those in figure 1 to 
round out the whole game. To get 
everything ready to play, an initial- 
ization routine is needed to clear the 
screen, set the scores to 0, and so on. 
After waiting for the player to set the 
speed, put the delta -wing on the 
screen, give him a chance to get his 
fingers on the buttons and survey the 
situation, and then we will enter the 
main loop. 

The main loop, figure 2, will con- 
tain the functions described before; it 
will put the peashooter and ship on, 
leave them there for a short time, 
then write blanks over them and 
rewrite them, in a new location if 
required. In addition, there will be 
keyboard checks to see if the player 
has fired his acceleration rockets to 
change the movement of the delta - 
wing, and update the score. Check 
for hits by a water balloon or pea- 
shooter and see if a water balloon is 
being dropped. Move the peas and 
water jet which are being fired, and 
put on impact marks if any hits have 
been scored. 

Figure 3 summarizes the functions 
performed in the main loop, and 
names the subroutines which perform 
those functions. There are a number 
of possible changes that could be 
made in this program to tailor the 
program to the user's personal taste. 
The programmer should be able to 
figure out where to put the wrench by 
reference to the diagrams and the 
comments in the listing. 

Most of the housekeeping functions 
of this program are no different from 
those found in any assembly -lan- 
guage program, so it will be assumed 
that the user can find the way 
through those, but a few more com- 
ments about the animation tech- 
niques might be worthwhile. For an 
illustration, follow the progress of a 
pea fired from the peashooter. 

Starting at line 1195 the program 
checks to see if a peashooter is on the 
screen, since you want peas to come 
only from a real peashooter. If one is 
there, jump to SHOT1, where you 
check to see if a water jet is already 
on the screen (water jets last for two 

Text continued on page 168 



Bringing Music Home 

t, 
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- 
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1, 
. it 1m ivaar .', 

LET MICRO MUSIC TURN YOUR APPLE 

VISIT THE APPLE DEALER NEAREST YOU AND ASK FOR A 
DEMONSTRATION OF MMI'S MICRO COMPOSER TM 

The MICRO COMPOSER LETS YOU- 
Play up to 4 simultaneous voices 
See all 4 voices at the some time you're hearing the music -a 
must for music editing! 
Enter music notes by a fast, simple and well- tested coding 
system. 
Prog ram the pitch, rhythm, and timbre of the music. Tempo is 

varied by the Apple paddle. 
Choose 7 different tone colors for each voice or create your 
own tone color. 
Compose, edit, display, and play music through an interactive, 
command -driven language that's easy to learn. 
Save your music on disk or cassette. 

TM 
Hear quality music sound at low costthrough the MICRO MUSIC 
DAC card. No amplifier needed! Designed for MMI by Hal 
Chamberlin and Micro Technology Unlimited. 
Select from future MMI music instruction software to accompany 
the MICRO MUSIC DAC. 

Ask your local dealer for information on MMI products, or contact: 

fl,fl7 
= -_- -= 

Being a spectator is great 
..but why not participate? 

Sing along 
Compose 
Play 
Learn from Specialists 

II ® INTO A FAMILY MUSIC CENTER! 

The MICRO COMPOSER is an APPLE II OO compat i bile, low -cost 
music system designed by the folks at MMI. Our music software was 
designed by leading experts in music education. A simple step -by- 
step instruction manual leads you through entering, displaying, 
editing, and playing music with up to four voices -soprano, alto, 
tenor, and bass. You can change the sound of each voice to reed, 
brass, string, or organ sounds and you can even color your own music 
sounds! 

HAVE FUN! THE MICRO COMPOSER comes complete with on instruction manual, 
software disk or cassette -in either Integer or ApplesoftROM BASIC, and the MICRO 
MUSIC DAC music cord. Just plug the MICRO MUSIC DAC into the APPLE extension slot 
and connect the audio cable to a speaker. 

Suggested retail price 5220. 

Micro Music Inc 309 W. Beaufort, University Plaza, Normal, Illinois 61761 (309) 452 -6991 

Circle 226 on Inquiry card. 

APPLE II is a trademark of Apple Computer Inc 
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Listing I continued: 
035E 5F 1410 FCJV E,A 
035F 1G 00 1415 tVI D,0 
0361 21 BB FF 1420 LXI 11,-GO 
0364 19 1425 DAD D 

0365 22 OF 03 1430 SIII.D IIJC11 
0366 2A 9F 03 1435 SIIB1 LIEU) IFJCPI 
0368 E5 1440 PUSH II 

036C Dl 1445 POP D 

036D 2f, C7 03 1450 üILD BL1 
0370 36 20 1455 tNI II,' ' 

0372 01 40 00 1460 LXI 8,64 
0375 09 1465 DAD 13 

0376 36 20 1470 E1VI 61,' 
0378 2A C7 03 1475 LI1LD BLl 
0378 15 1480 DAD D 

037C 7C 1485 IIOV A,11 

037D FE c1. 1490 CPI 0C311 ;IIISSILE IS CFF TOP OF SCREEN 
037F CA 98 03 1495 JZ OFF1 
0362 36 07 1500 INI 11,0711 
0384 22 C7 03 1505 S10,D 13L1 

0387 11 40 00 1510 LXI D,64 
038A 19 1515 DAD D 

03813 36 07, 1520 tIVI II,ONI 
036D C9 1525 REP 

038E 3r, 9E 03 1530 CtJ1 Iih FIG1 
0391 FE 01 1535 CPI 1 

0393 CO 1540 I14: 
0394 Fl 1545 FOP P:3/ 
0395 C3 68 03 1550 JIIP SIS]1 
U398 3E 00 155. uFF1 INI A,0 
U39A 32 9E 03 1560 SPA ELCI 
039D C9 1505 RI. 
039E 00 1570 FIGI DB 0 

039F 00 00 1575 11(0(1 1041 0 

03A1 00 00 1580 PY1 I01-; O 

03A3 00 1505 GI DB 0 

03M 21 CO 03 1590 RID LXI ll,ld;íl.i ;A FeVIDCti IïLfPII:E IIIIIC1i IXJE;:::'T 
03A7 FT3 1595 ?:CIG ;ItF;PEïCP FOR 40,000 TBIív 
03A8 21 C2 03 1600 LXI 11,14:D2 

03A13 7E 1605 t L7J A, I l 

03AC 3C 1610 INR A 

03AD OF 1615 RRC 

03AE 47 1620 NOV B,A 
03AF lA 1625 I.DAX D 

03130 07 1630 I:LC 

03B1 80 1635 ADD B 

0382 77 1640 ICN I1,A 
0383 78 1645 tIDV 7e 
03134 12 1650 STAX D 

03135 C9 1655 REP 
0386 CD M 03 1660 RI251 CALL 12ND 

03139 IF 1665 IYI: 

038A 1F 1670 RAR 

03E8 E6 07 1675 ANI 7 
03® CO 01 1680 ADI 1 

03BF C9 1685 PET 
03C0 00 00 1690 I3á]'1 IkJ B 
03C2 00 00 1695 13011 E{9 0 

03C4 C3 50 03 1700 SIiEL1 JI4P TEl11' 

Our IStAnniversary Sale 
The CBMlSS1e 

6 K 5 
tte Recorder free 

Expand to 32K for an additional 
Dual floppy disk drive 2040 w /cable 
Single floppy disk drive 
Pin feed printer 2023 
Tractor feed printer 2022 w /cable 
Inventory management software - requ 
16K system w /dual floppy and printer 
Text editor software - requires 16K 
system w/ dual floppy and printer 
All sales cash. No CODs. 31/2% service charge on CHECKS, 
VISA AND MASTERCHARGE. 
Sale ends December 15, 1979. NO REFUNDS. 
Add 2% for shipping and handling. California residents add 6% 
sales tax. 
Allow 2 weeks for cashiers check to clear, 4 weeks for personal 
checks. Prices subject to change without notice. 
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$149 
$1295 

$895 
$849 
$995 

ires 
$125 

$125 

apple II 
Apple II 16K $1195 
Buy an Applesoft Card for only $35 

Apple II Plus 16K $1195 
Buy an Integer Card for only $35 

16K Expansion Memory $95* 
PASCAL Language System $459 
15% OFF on all Apple software and interface 
boards. All merchandise is factory warranteed. 

'$10.00 installation charge is required. 

i 

of outh 15818 Hawthorne Blvd. 
Lawndale, CA 90260 ay (213) 370 -4842 

Circle 55 on inquiry card. 



03C7 CO CF 1705 ELI D1; SCIV: 
03C9 3A 47 04 1710 P1Y,GI I1X. WIC; 
03CC FC 01 1715 CPI 1 

03CE al 1720 P.'2 

03CF 3/, EA 04 1725 LIY, I71771'F' 

33D2 FE Cl 1730 CPI 1 

03E4 C8 1735 Il 
03D5 2A 45 04 1740 LLD P[LC1 
03D8 7E 1745 ITN A,11 
03D9 FE 20 1750 CPI 
03D6 CA ED 03 1755 JZ XPLU1 

03DE 23 1760 LUX II 

03[sF 7E 1765 1LN A,11 
03EtI FE 20 1770 CPI 
03E2 CA ED 03 1775 J2 XPLD1 
03E5 23 1780 IFD: II 

03E6 7E 17115 11[N A,1, 
03E7 FE 20 1790 CPI 
03E9 CA ED 03 1795 JZ XPLD1 
03EC C9 11300 RIT 
03ED 22 24 04 1005 XPLD1 SIM DUX ; 

03F0 3E 01 1810 DNI A,1 
03F2 32 47 04 1815 y-ri, I;FLG 
03F5 3E 2B 1820 INI A,'+' 
03F7 CD 2G 04 1825 CALL GULP 
03FA CD 6A 02 1830 CALL DELAY 
03FD 3E 23 1835 DNI A,' I:' 
03FF CD 2G 04 1840 CALL PLOP 
0402 CD 6A 02 1845 CALL DELAY 
0405 3E 20 1850 DNI A,' ' 
0407 CD 26 04 1855 CALL BLOP 
040A 2A C7 03 1860 LI2.D GU 
040D 77 1865 PEN 11,A 

040E 01 40 00 1870 LXI 13,64 
0411 09 1875 DAD D 

0412 77 1880 17.N I<,A 
0413 3E 00 1885 DNI A,0 
0415 32 A3 03 1890 STA GI 
0418 3A 89 04 1895 LDA P9CIt 
0418 C6 01 1900 ADI 1 

041D 32 E9 04 1905 STA PSOt 
0420 32 9E 03 1910 STA FLG1 
0423 C9 1915 REI' 
0424 00 00 1920 BICI! iv 0 

0426 06 05 1925 BI.OP DNI G,5 
0428 2A 24 04 1930 Ilül) UI()// 
042B 11 FC FF 1935 LXI 1),-4 
042E 19 1940 BI.P1 DAD D 

042F 77 1945 ICTJ 71,A 

0430 23 1950 INX II 

0431 77 1955 IIN ILA 
0432 23 1960 INX li 
0433 77 1965 MN DI,P, 

0434 23 1970 INX 11 

0435 77 1975 DiOJ 14,A 
0436 77 1980 tCN w,A 
0437 23 1985 INx N 

0438 77 1990 1C3V 11,A 
0439 23 1995 D:X II 

043A 77 2000 1nV td,A 
0438 23 2005 INX 11 

043C 77 2010 DCN ILA 
043D 11 BA FF 2015 LXI D,-70 
0440 05 2020 Do: U 

0441 CO 2025 RZ 

0442 C3 2E 04 2030 JD,P GLP1 
0445 CO CF 2035 PLGC1 U41 :;CiSUr 
0447 00 2040 6PLG1 DD 0 
0448 7E 2045 11Ir UN A,li 
0449 FE 20 2050 CPI ' ' 

0448 CO 2055 RZ 
044C FE 10 2060 CPI 1011 

044E CO 2065 RZ 
044F FE 90 2070 CPI 901i 
0451 CII 2075 RZ 

0452 FE 3C 2080 CPI 3Cli 
0454 Ces 2085 Ie2 

0455 FE 3E 2090 CPI 3111 
0457 CE 2095 RZ 

0458 22 24 04 2100 SIILD Dux 
0458 3E 21, 2105 DNI A,'' 
045D (D 26 04 2110 CJd.I. EwP 
0460 CD 6A 02 2115 CALI, DELAY 
0463 3E 4F 2120 DNI A, IC,' 
0465 CD 2G 04 2125 C%U.I. L'LOP 
0468 a) EA 02 2130 CALL D[L',Y 
0468 3E 20 2135 1NI A,' ' 

04GD CD 26 04 2140 CALL BU1P 
0470 3A 88 04 2145 LIx I:;(.12 
0473 CG 01 2150 ADI 1 

0475 32 8E 04 2155 Srl, l'S(}t 
0478 21 00 00 2160 LXI 11,0 

Listing I continued on page 166 

i, VERY DUt:I}-[.OUI.IIC E}'PLCSIC(: 

;'IIIIrE PRE CIIId`I,CTEP3.; YII1I01 IIIDIG',TE A III1' 

64KB MICROPROCESSOR 

MEMORIES 

S-100 - $750.00 SBC 80110 - $750.00 
LSI - $750.00 6800 - $750.00 

CI-S100 64K x 8 

CI-1103 32K x 16 

CI-6800 64K x 8 

If ittt :ó i 
1 

0191 1 11tt{J 

CI-8080 64K x 8 

CI -S100 - 64K x 8 on a single board. 
Plugs directly into the IMSAI, MITS, 
TDL, SOL and most other S -100 Bus 
computers. No wait states even with 
Z80 at 4Mhz. Addressable in 4K in- 
crements. Power requirement 6 watts. 
Price $750.00. 

CI -1103 - 8K words to 32K words in a 

single option slot. Plugs directly into 
LSI 11, LSI 11/2, H11 & PDP 1103. 
Addressable in 2K increments up to 
128K. 8K x 16 $390.00. 32K x 16 $750.00 
qty. one. 

CI -6800 - 16KB to 64KB on a single 
board. Plugs directly into Motorola's 
EXORcisor and compatible with the 
evaluation modules. Addressable in 

4K increments up to 64K. 16KB $390.00. 
64KB $750.00. 

CI -8080 - 16KB to 64KB on single 
board. Plugs directly into Intel's MDS 
800 and SBC 80/10. Addressable in 
4K increments up to 64K. 16KB $390.00. 
64KB $750.00 

Tested and burned -in. Full year warranty. 

Chrislin Industries, Inc. I Computer Products Division 
31352 Via Colinas Westlake Village, CA 91361 213 -991 -2254 
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Listing I continued: 

0478 22 F4 02 
047E 22 F2 02 
0481 21 lE CE 
0484 22 F6 02 
0487 C9 
0488 00 
0489 00 
048A 21 04 CC 

048D 11 BC 05 
0490 CD 64 05 
0493 23 
0494 3A 89 04 

2165 
2170 
2175 
2180 
2185 
2190 tISOt 
2195 P",Ot 
2200 SCORE 

2205 
2210 
2215 
2220 

SIIID 
9IID 
LXI 
SHID 
PET 
DB 
DB 

LXI 
I.XI 
CALL 
INX 
IDA 

UD 

IR 
H,MIDL 
CORM 

0 
0 

II,VtYtBtS+4 
D,I3LIüG 
PRIT 
If 

1'OO2 

0497 CD AB 04 2225 CALL ;C71' 
049A 21 30 CC 2230 LXI II,VDIll:AS+40 
049D 11 C4 05 2235 I.XI D,'11U 13G 

04A0 CD 64 05 2240 CALL PRI[TT 
04A3 23 2245 INX II 

04A4 3A 88 04 2250 IDA tlSOt 
04A7 m AB 04 2255 CALL SCCtfI' 
04M C9 2260 PET 
04AB FE OA 2265 .`',cuir CP1 O141 ;A VERY 1DJNE3 IID(-70-DIX:IIltL CLNNIR'ít7k 
04AD D2 BA 04 2270 JNC L'1R 
0400 C6 30 2275 ADI 3011 

0482 77 2280 It7V I1,A 
04B3 23 2285 DIX II 

0484 36 30 2290 tNI 11,3011 

0486 23 2295 INX H 

04B7 36 30 2300 INI N,301I 
0409 C9 2305 REI' 
04BA FE 14 2310 LTR CPI 20 
04BC D2 04 2315 JNC 11TF2I 

04BF 36 31 2320 DNI M, 3111 

04C1 23 2325 INt H 

0402 Cb 26 2330 ADI 38 
04C4 77 2335 tar M,A 
04C5 23 2340 IIIX II 
04C6 36 30 2345 tNI 11,3011 

Make your own interface easily 
for Apple II' and Superkim 1 with 

Vector 4609 Universal Plugbord! 

1111111111d11171111 
111111111611111 I 

11111111111111 
11111111111111 

1111111111111 
1111111111111 

EEi@EadaEEEEEEssNe 
MUMMERIES 

III111.1I1II11 
111111111111161 

COMPONENT SIDE 

MAMMIES 
IEIIEEIMEIE 

WIRING SIDE 
}. TI.414(11 -11 I f 

es1lsEElEE11111 
111111121111111 

411000MttiWilTrs"*$21.50 
HIGH CAPACITY: 

22 16-pin DIPs or 2 40 -pin plus 18 
sixteen -pin DIPs. 

VERSATILE 
.1 inch grid; .042 inch diameter holes. 

Extra I/O connector -gold plated. Hot tinned 2 ounce copper power 
& ground buses between IC leads 
for easy connection. 

AVaW(ee1 WNW/ea/WWII/ 
1 NCORPORATED 

12460 Gladstone Avenue, Sylmar, California 91342 
phone (213) 365-9661, TWX (910) 496 -1539 

:( T. M. APPLE COMPUTER, Inc. 680679 r2, T. M. MICROPRODUCTS 

Extended length! Extra area! 
No interference. 

Wrap wire or solder. 

Quick solder mounting of any IC 
sockets. 
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0408 23 
0409 36 30 
04CB C9 
040C 36 32 

04C£ 23 
04CF C6 1C 

04D1 77 

04D2 23 
04D3 36 30 

0415 23 
04E6 36 30 

0400 FE 35 
04D11 CA DE 04 
0400 C9 

2350 
2355 

2360 
2365 TWEN 
2370 
2375 

2380 
2385 
2390 
2395 

2400 
2405 
2410 
241 

DNC 
DNI 
RET 
MVI 

INX 
ADI 

t67V 

Ilat 
tNI 
DO< 

MVI 
CPI 
JZ 
RL1' 

tl 

11,3011 

11,3211 

H 
28 

M,A 
H 

14,3011 

H 

14,3011 

358 
OVER 

04DE 21 96 CD 2420 OVER LXI II,VUUYZ+409 
04E1 11 CC 05 2425 LXI D,FItA::X; 
04E4 CD 64 05 2430 CALL PHEW 
04E7 C3 OB 01 2435 310 BE1JIt+ 

04EA 00 2440 S11rIY DD 0 

04E0 3E 03 2445 JETT INI A,3 
04ID 32 30 05 2450 STA RPIL 
04F0 CD 06 03 2455 CALL 1YUD4 

04F3 5F 2400 FEN E,A 
04F4 16 00 2465 1NI D,0 
04F6 21 BE FF 2470 LXI 11,-66 

04F9 19 2475 DAD D 

04FA 22 9F 03 2480 SIED I001 
04FD 2A 9F 03 2485 LHI.D RICRl 
0500 ES 2490 RUSH II 

0501 D1 2495 POP D 

0502 2A Al 03 2500 I1'.LD PY1 
0505 06 OC 2505 INI 0,12 
0507 19 2510 RX2 DAD D 
0508 36 04 2515 INI 14,4 

050A 05 2520 OCR 0 
050B C2 07 05 2525 JtZ 12X2 

050E C9 2530 RET 
050F 3A 30 05 2535 JEAJN LOA RAFL 
0512 FE 01 2540 CPI 1 

0514 C8 2545 RZ 
0515 3D 2550 OCR f: 

0516 32 30 05 2555 SZY, PJ,FL 

0519 FE 01 2560 CPI 1 

0518 C2 31 05 2565 J1./, 12X5 

051E 2A 9F 03 2570 1.FZD IFIO:1 

0521 FS 2575 PUSH tI 

0522 Dl 2500 POI' D 

0523 2A A1 03 2585 LILJ PY1 

0526 06 OC 2590 IiVI 0,12 
0528 19 2595 12X3 040 D 
0529 36 20 2600 INI 11,2011 

0528 05 2605 DO: B 

052C C2 28 05 2610 JLìn RX3 

052F C9 2615 RLS 
0530 01 2620 RAFt. 00 I 

0531 F1 2625 1105 POP P24: 

0532 F1 2630 POP PSlI 

0533 C3 4C 01 2635 3111, 18J11T1' 

0536 CD A4 03 2640 PEAOF CALL Pù10 

0539 D6 D2 2645 SUI OD21! 

0530 D8 2650 RC 
053C D6 03 2655 SIJI 3 

053E DO 2660 R1dC 

053F 2A 45 04 2665 LIED PI.CC1 

0542 06 20 2670 INI 11,2011 

0544 70 2675 10V 11,8 

0545 23 2680 DX 11 

0546 70 2665 MY 11,11 

0547 23 2690 IID: II 

0548 70 2695 UM 11,0 

0549 11 BF FF 2700 LXI 0,-65 
054C 19 2705 DAD D 

054D 70 2710 ICN 140 
054E AF 2715 XRA A 
054F 32 A3 03 272U STA G1 

0552 32 9E 03 2725 STA FIGI 

0555 3E 01 2730 INI A,1 

0557 32 47 04 2735 71'1 DFIL;1 

OSSA 2A C7 03 2740 LEM) DU 
055D 70 2745 lTN Ii,D 

055E 11 40 00 2750 LXI 0,04 
0561 19 2755 DAD D 

0562 70 2760 ITN 11,D 

0563 C9 2765 RL'l' 

0564 IA 2770 PRDTI' LL1A): D 

0565 FE 00 2775 CPI 0 

0567 CO 2780 P.'L 

0568 77 2785 ITN II,A 

0569 23 2790 IIlX II 
056A 13 2795 Da: D 

0568 C3 66 05 2800 JIIP Pttltfl' 

056E 00 00 2005 SPEL1) 114: 0 
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Now! 
For the 
S -100 bus 

8086 Power 
WITH 16 -BIT WORD LENGTH 

8086 CPU 
This card brings state -of- the -art performance to the S -100 

bus. It may be used to upgrade existing 8 -bit systems by 
"swapping" the CPUs or it may form the foundation for a high 
performance 16 -bit system. It will operate with 8 -bit, 16 -bit, or 
mixed memory and peripherals. It has a 1- megabyte 
addressing range. It can be factory upgraded at nominal cost 
from 4 Mhz. to 8 Mhz. when the faster CPU chip is available. 
Price - $895. 

CPU Support Card 
This is a companion to our 8086 CPU. It includes a 2K 

monitor with machine language debugger and disk bootstrap 
loader, serial port with software- selected baud rate, time -of- 
day clock with battery backup capability, two general purpose 
timers /counters, and a vectored interrupt controller with 7 
interrupts generated on board and 8 accepted from the bus. 
Price - $395. 

8/16 Memory Card 
Through the use of the sXTRQ line of the proposed IEEE 

Standard, this memory board will appear to be 8K by 16 bits to 
our 8086 CPU or 16K by 8 bits to 8 -bit CPUs. It is offered with 
250 nsec. memory chips only and will perform without wait 
states with our 8086 CPU using an 8 Mhz. clock. It has 24 -bit 
extended addressing. Price - $595. 

Z8O/8O86 Cross Assembler 
This cross assembler runs under CP /M and its derivatives. 

Its mnemonics are the same as or similar to Intel's ASM -86. It 

is available in 5" soft -sectored, 5" North Star, or 8" soft - 
sectored (IBM) formats. Price - $250. 

Microsoft BASIC -86 
Microsoft's BASIC interpreter for the 8086 is essentially 

identical in features to their 5.0 release for the 8080 and is 
ANSI compatible. It is a "stand- alone" version and includes all 
disk and terminal I/O drivers. Programs written for any earlier 
version of Microsoft BASIC will run under BASIC -86 with little 
or no modification. Price - $350. 

MCS -86 User's Manual 
By Intel - Feb., 1979, edition. This is the primary hardware 

and software reference manual for the 8086 CPU. Price - 
$6.25. (Includes shipping) 

Circle 330 on inquiry card. 

II a 
iftronsemAt°ß'+M " .77Xi7/o - N' ANI Meartk'xikT`', 

Y.1E/kW ! 4 i 
; il ',# fill il IMO 

INVl 

104...:I:.ttI9l11 u .y 

(Prototypes shown) 

AVAILABLE NOW! 
STOCK TO TWO WEEKS 

Call for more information 
or the name of 

our nearest dealer 

Seottle Computer Products, Inc. 
1114 Industry Drive, Seattle, WA. 98188 

(206) 575 -1830 
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DOCMAIL"' 

Ten com,.o,ea. 

cycles, as you will see when you 
play). If there is no water jet there, 
then a random number test decides 
whether to shod a pea or water jet. If 
it is a pea, control tabs through to 
TEMP. This locates the starting point 
for the pea line and then sets the flag 
that tells the program that a pea is be- 
ing Feed The program keeps track of 
that, since a will be on for several 
program cycles, until it makes a hit or 
goes off the screen. 

Next, we determine the random 
direction of Fee, and at last the pro- 
gram is ready to start the pea in mo- 
tion. An increment is computed and 
stored at lines 1425 thru 1450. 

Note at SHBI that the user should 
reload the HL register pair with the 
same values that are already in it. 
This is a practice I always follow 
when I will be coming to an entry 
point from a number of different 
places. The idea is to eliminate para- 
meter passing, or rather to pass the 
parameters through a named storage 
location, which makes it much easier 
to debug. Be that as it may, you can 
readily set how in the ensuing 
instructions, the heart of the matter is 

reached. Write hexadecimal 20 into 
the area occupied by the pea and its 
trail (hexadecimal 07 and OA respec- 
tively in the Processor Technology 
video display module (VDM) charac- 
ter set), then add the increment. 
Check to see if its off the screen, and 
if not put the characters into the new 

LOW COST DOCUMENT AND MAILING LIST SYSTEM 
You can produce, edit and sort 
mailing, identification and in- 
ventory lists using index files. 

You can create, format and 
justify documents, reports and 
personalized business letters 
using document control files. 

This system of more than 10 BONUS: An BOBO assembly file 
CBASIC programs runs on your for a bi-directional 
8080 or Z-80 computer using print driver. 
CPIM and 24K or more bytes of 
memory. $50: DOCMAIL system on 

8" diskette, sample 
files and manual. Manual includes Instructions 

with examples and a quick ref- 
erence guide. $10: Manual only. 

RBB Software Products" 
P.O. BOX 2' 

YORBA LINOA, CALIFORNIA 92686 
(714) 637.5965 
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Word Processors are here. Just thumb 
through the pages of this magazine. 
There are at least live different com- 
panies selling them. So. which one's for 
you? How do you judge the differ- 
ences? And what about cost. Are you 
willing to pay the 300 plus dollars that 
some of the companies are asking? 

Well go ahead and compare! AU- 
TOTYPE comes out ahead in EVERY 
category! 

Features? AUTOTYPE has more pow- 
erful features than ANY other Word 
Processor on the market. But, dont 
take our word. Go ahead, compare! 
AUTOTYPE has an exclusive MACRO 
programming capability. No other Word 
Processor can make that claim. AU- 
TOTYPE also has a scratch Holding 
Buffer Again, no one else even comes 
close. 

Price? AUTOTYPE beats 'em all! With 
a price tag of $195, AUTOTYPE is well 
below the competition. But, again, dont 
just take our word. Go ahead, look for 
yourself. Then fill out the order fcr m 
below to start processing words instead 
d using a word processor! 

CAN I MOVE PARAGRAPHS 
AROUND? 

VES! AUTOTYPE has a Holding Buffer 
that can be used to save any amount of 
text and then Urthold it to the location 
you want. AUTOTYPE even allows you 
to do multiple Unholds! 

CAN I MERGE CUSTOMERS 
NAMES INTO LETTERS? 

VES! AUTOTYPE contains a "merge' 
character that may be placed any- 
where in text. Then, at the time text is 
printed a separate file may be merged 
into the letter and then printed! An- 
other feature that NO OTHER WORD 
PROCESSOR has! 

CAN I ENTER TEXT IN SOME OTHER 
FORMAT THAN 64 CHARACTERS 
WIDE? 

YES! AUTOTYPE has a screen redi- 
mension command. The screen can be 
set from 16 characters wide to 120 
characters wide. There's even horizon- 
tal scrolling to view the text! Once more, 
were far beyond the competition! 

CAN IT HANDLE TEXT LARGER 
THAN MY COMPUTERS MEMORY? 

VES! Most other Word Processors de- 
mand that the entire text be inside the 
computer. AUTOTYPE alows you to 
-spoor your text from the disk. This 
means that you can have edit files that 
are over 200 type written pages long!! 

CAN IT UNDERLINE? 
CAN IT BOLDFACE? 
CAN IT INDENT? 
CAN IT HYPHENATE? 

VES, VES! VES! VES! AUTOTYPE 
has ALL the standard Word Processor 
features including underlining text, 
boldface printing and paragraph in- 
dentation. AUTOTYPE also has soft 
and hard hyphens. Soft hyphens are 
used at the end of Ines and disappear 
if moved 

WHAT ABOUT INSERTING IN THE 
MIDDLE OF A WORD? 

Certainly! AUTOTYPE allows inserting 
anything anywhere! You can move 
single letters or entire chapters right 
into the middle of any word. Now 
THAT'S POWER! 

Circle 174 on inquiry card. 

ä MPM ,_.,.. 

CAN IT SEARCH AND REPLACE? 

YES! But, there's more! AUTOTYPE al- 
lows simple searches or search and re- 
place. AUTOTYPE also allows wild 
card characters in the search string for 
probable matching, A very simple fea- 
lure that AUTOTYPE makes very pow 
erful! 

CAN IT DO AUTOMATIC PAGE 
NUMBERING AND TITLING? 

Of Course! Any length title up to the 
current line length. Page numbers can 
start anywhere. And if that's not 
enough, the number of blank lines 
below the title is adjustable! 

DOES IT HAVE "DYNAMIC" PRINT 
FORMATTING? 

OH VES! And with a flare! The pages 
that you see printed here were all 
printedlrom thesamefile.Onlythe print 
MACRO was altered! What's more, 
they were all printed on a standard se- 
rial printer. Complete "dynamic" print 
formatting can be accomplished with 

NO alteration of text!! Let's see the 
competition make that claim! 

CAN IT DO SUBSCRIPTS AND 
SUPERSCRIPTS? 

VES! Once again, AUTOTYPE has the 
features to be called a true proces- 
sor of words and not pst another word 
processor. 

CAN IT VERTICAL TAB? 

YES! And do negative vertical tabs to 
the top of page also! This is invaluable 
for two column printing. 

CAN YOU ADJUST THE INDENT, 
LINE LENGTH AND 
JUSTIFICATION? 

COMPLETELY! Either in the text itself, 
by manual formatting commands or 
with a print MACRO. Only AUTOTYPE 
gives you that kind of choice! 

WILL IT EXECUTE A SERIES OF 
COMMANDS AUTOMATICALLY? 

VES! That's one of AUTOTYPE's stan- 
dard features. No other Word Proces- 
sor has the ease of use or the powerful 
commands that AUTOTYPE has. 

ARE THE TABS ADJUSTABLE? 

All tab stops are displayed graphically 
with a simple command. Tab removal 
and setting are simple cursor move- 
ments and a single key command! No 
more "guessing" where your tabs are 
set They're all laid out in front of you! 

HOW MUCH DOES AUTOTYPE 
COST? 

$195. This question is the easiest to 
answer. Its simple. We want you to use 
your computer to its fullest extent. And 
we want you to be able to do it at a 
reasonable price. This is the one area 
where our competition is way ahead 
of us!! They simply charge more than 
we do! 

HOW DO I ORDER? 

We thought you'd never ask! Just fill 
out the order form below and mail to 
INFINITY MICRO. Or call us directly 
and place your order. It'll be shipped 
the same day. 

WORD PROCESSING 
POWER IS HERE! 
With AUTOTYPE© 

Mail To: 
INFINITY MICRO 
P.O. BOX 4627 
SANTA CLARA, CA 95050 
(408) 988 -1867 

VIDEO 
U Memory mapped Video at CCOO 

hex. as 64 characters by 16 lines. 
Processor Tech or equivalent. 
' "Cursor addressable terminal. 
(ADM -3A) 

L] Cursor addressable terminal. 
(HAZELTINE 1500) 

DISK 
CP /M on IBM standard 8" 
CP /M on Micropolis MOD I 

CP /M on Micropolis MOD II 

CP /M on North Star 
Fl CP /M on Double Density 8" 

Please specify Manufacturer. 
NAME 

ADDRESS 

CITY STATE - ZIP 

PHONE 

Please ship _ AUTOTYPE disks 
and manuals immediately! Please find 
enclosed $ @ $195 /each. 
1 Available Nov -Dec of 1979 
Copyright © 1979 Infinity Micro 
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MAIN 
RUN 
LOOP 
(1, n) 

BEGIN 
PUT BLANKS INTO 

TAKOF LOCATION FROM WHICH 
MOTORIZED DELTA -WING IS MOVED ONTO 
SCREEN 
END 
BEGIN 

SriIf' MOVE MOTORIZED DELTA -WING LOCATION IN 
MEMORY TO SCREEN 
END 

PUTON 

SHIP 

KYCHK 

TOPB 

BLNCHK 

DELAY 

PEACHK 

SCORIT 

r 
c 

c 

t 

ADD OFFSETS LR, UD 

BEGIN 
PUT MOTORIZED DELTA -WING CHARACTERS 
INTO MEMORY WHERE 
BLANKS NOW ARE 
END 
BEGIN 
MOVE DELTA -WING TO SCREEN 
END 
BEGIN 
UPDATE UD AND LR FROM KEYBOARD 
END 
BEGIN 
DID WE HIT TOP OR 
BOTTOM OF SCREEN? 
END 
BEGIN 
IS WATER BALLOON CALLED FOR OR ALREADY ON 
ITS WAY? UPDATE WATER BALLOON CHARACTER LOCATION 
END 
BEGIN 
LEAVE SCREEN AS IT IS 
FOR A MOMENT 
END 
BEGIN 
UPDATE PEASHOOTER AND PEA 
END 
BEGIN 
CALCULATE SCORES 
PUT THEM ON SCREEN 
END 

Figure 3: A summary of the functions per- 
formed in the main loop, along with a 

definition of the individual tasks executed 
by each subroutine. 

locations, and return. Checking for a 
hit is done when the ship is displayed. 

I hope that playing around with 
this program will prove to be as much 
fun for you as it was for me. In order 
to adapt it to your system, you may 
need to change the control keys, the 
clear routine, and the display loca- 
tion, but if you have a SOL -20 it will 
work as is. If you tackle the develop- 
ment of an animated game, you will 
find the simple principles embodied in 
this program will work in much more 
elaborate games. One final note: 
when you first play this, you will be 
positive that it is impossible to win. 
The "random" peashooter seems to 
have an incredible sixth sense about 
where to aim his pea. However, it can 
be done ... in fact, my seven -year- 
old can beat it on speed 1, so hang in 
there! Good luck, and have f un. 

G. W. COMPUTERS LTD. 
This is how your business appears on the screen 

Approximately 60 -100 entries /inputs require only 2 -4 hours 
weekly and your entire business is under control. 

*PROGRAMS ARE INTEGRATED - 
01 = ENTE R NAMES /ADDRESS, ETC 
02= "L.NTL R/PRINT INVOICES 
03= "ENTE R PURCHASES 
04= 'ENTER A/C RECEIVABLES 
05= "ENTER A/C PAYAI3LES 
06= ENTER /UPDATE INVENTORY 
07= ENTER /UPDATE ORDERS 
013= ENTER UPDATE BANKS 
09= EXAMINE MONITOR SALES LEDGER 
10= EXAMINE MONITOR PURCHASE LEDGER 
11 = EXAMINE PRINT INCOMPLETE RECORDS 
12= EXAMINE PRODUCT SALES 

SELECT FUNCTION BY NUMBER 
13= PRINT CUSTOMER STATEMENT 
14 =PRINT SUPPLIER STATEMENTS 
15= PRINT AGE N.1 I STATEMENTS 
16= PRINT TAX STATEMENTS 
17= PRINT WELK/MONTFI SALES 
18= PRINT WEEK/MON I II PURCHASE S 

19 =PRINT YEAR AUDIT 
20= PRINT PROFIT L055 ACCOUNT 
21= UPDATE END MONTH FILES 
22= PRINT CASH I LOW FORECAST 
23 = ENTE R UPDATE PAYROLL (NOT YET AVAILABLE) 
24= RETURN TO BASIC 

WHICH ONEU (ENTER 1 -23) 
Ltch program goes to sub menu. e.g.: 

PI) atilt', r \, I. SI ALL SALTS; It. ,'tON I It)1( SAI t S IlY STOCK COUI S, 

C. RE IKIEVL INVOICE DL IAILS: U. ANt ?ND LLOCIIt TILTS, 
E. LIST TOTAL ALL SALES 

Think of the possibilities and add to those here it you wish. 
l'rice Ior current package Version I ir; $550, or Version 2 (including aged debtors analysis, etc.) Is A750, or full listing, wí011 

PET 16132K disk -based version, SWTP 6000. IMSICPMIZOOIS -100. Compatible systems shortly available for Apple and Tandy. 

Pt T Software lbstnhutor for USA is 

Crass Valley Computer Sys 
PO Ito, 1,711 

Rough S Ready, CA '157')5 
(9161 27 2 -279 1 

Contact: Tony Winter on 01- 636 -8210 
89 Bedford Court Mansions 

Bedford Avenue 
London W1, UK 

/_HU CPM Sottware 0,0, bulur for LISA n 
Owens Associate> 
y Shubert Street 
Staten Island. NY III ITIS 

(2121 4-111-6283 
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NOW YOU CAN OWN A SMALL 

COMPUTER THAT PAYS FOR ITSELF! 
If you've wanted to own your own computer, but didn't think you could af- 
ford it, we may have the answer you've been looking for. 

Computer Ideas, Inc. has developed a small computer system that can 
be used for many purposes ... in business, in the home, and as a source 
of full or part -time earnings to help you pay for it. 

Designed around a Digital PDP -11 computer, our new system features a 

3 -color matrix plotter /printer (Centronics 102BL) that produces sharp, 
graphic printouts in color on standard computer paper in minutes. 

The equipment is reliable, versatile, and easy to operate. It can be used 
in business to relieve you of a lot of paperwork. And in the home for 
money management, fun and games, learning, and more. 

The key to making it pay for itself is its capability to produce color pic- 
tures or portraits that can be transferred to tops, T-shirts, jackets and 
other apparel. There is nothing else like it on the market today, and many 
owners have discovered it to be a proven moneymaker in high -traffic 
areas such as shopping malls, resort areas, fairs, and other locations. 
Everybody is a photo sketch customer! Every sale is for cash! The profit 
margin is high. 

So if you want to own your own computer ... and put some big dollars in 
your pocket in your spare time, call or writef or more information on how 
we make it easy for you to do both! 

Computer Ideas, Inc. 
10 Keith Way, Hingham, Mass. 02043 

(617) 749 9555 
Circle 62 on inquiry card. 

See your 
nearest dealer 
MASSACHUSETTS 
Anthony Ghelli 
56 Shady Lane 
Hatchvilte. Ma 02536 
617 -563 -9200 
NEW YORK, MAINE, 
NEW HAMPSHIRE, 
SOUTHERN CALIFORNIA 
Computer Ventures. Inc. 
P. O. Box 984 
Acton, Ma 01720 
617- 263 -8601 
RHODE ISLAND, CONNECTICUT 
Computer Achievements 
Old Northfield Road 
Thomaston. CI 06787 
203 -283 -4179 
NEW JERSEY 

2 MI. Prospect Avenue 
Dover. NJ 07801 
201 -361.3331 
VIRGINIA, DELAWARE, 
MARYLAND, WASHINGTON, D.C., 
WEST VIRGINIA, PENNSYLVANIA 
Baby World 
3700 Old Silver Hill Road 
Marlow Heights. MD 20031 
301 -899 -2180 
GEORGIA, SOUTH CAROLINA, NORTH 
CAROLINA 
Grant Photos 
P. O. Boa 3313 
Anderson. SC 29621 
803- 225 -6201 
TEXAS. OKLAHOMA 
High Plains Computer Folo 
Rehm Rte. Box 444 
Dalhart. TX 79022 
806- 249 -2092 
ARIZONA, NEW MEXICO 
Bob Johnson Enterprises 
5008 West Northern Avenue 
Glendale, Arizona 85301 
602- 939.9241 
ILLINOIS 
Fairview Computer Folo 
5026 Jarvis Avenue 
Skokie. 11160077 
312- 673 -6146 
COLORADO,KANSAS, MISSOURI 
H 8 H Joint Venture 
7812 Foster 
Overlook Park. Kansas 66204 
913- 341 -2200 
MICHIGAN 
Gwen Ross 
3258 Kearsley Lake Drive 
Flint. Michigan 48506 
313 -736 -2618 
N. CALIFORNIA, UTAH, NEVADA, IDAHO 
A.D.P. Systems 
95 West 100 South 
Logan. Utah 84321 
801 -752 -2770 
Travis Weaver 
Roy. Utah 84067 
801- 731 -2904 
WESTERN CANADA 
Computer Silhouette, Inc. 
112 -6780 Buswett Street 
Richmond, B.C. V6Y 2Y7 
604 -278 -9758 
EASTERN CANADA and the 
UNITED KINGDOM 
John Cho 
50 BlackweN Avenue. Unit No. 21 
Agincourt, Ontario MB IK2 
416 -291 -7500 
John Van Hall 
1300 Young Street. Suite 804 
Toronto. Ontario 
416- 929.0715 
FRANCE, HOLLAND, SPAIN 
Marcos 8 Haak International 
Slalionsplein 64 
2011 LM Haarlem, The Netherlands 
023 -323731 or 023-325803 
GERMAN 
Marlin K. Beck 
H Wolfgang Haug 
7800 Freiburg I.BR. 
Jacobstrasse 15, West Germany 
04761- 250 -41 
SWITZERLAND, ITALY, GREECE, AUSTRIA, 
SAUDI ARABIA, TURKEY, BULGARIA, 
RUMANIA, YUGOSLAVIA, HUNGARY, IRAQ, 
JORDAN, SYRIA, KUWAIT, KUTAR, ABU 
DABI, UNITED ARAB EMIRATES 
Micropro. Inc. 
P.O. Box 18. Pilgrim Terrace 
Houghton. MI 49931 
906- 482.8489 
KOREA 
United Young Co.. Inc. 
1225 Broadway. Room 804 
New York. N.Y. 10001 
212 -889.3523 
AUSTRALIA. NEW ZEALAND 
COI-I Business Service 
Unit 10'Wetarr 
56 -58 Matheson Road 
Applecross. Western Australia 6153 
09- 364.7475 
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Five Useful Programs 
for the SC /MP 

A..ocian P.ds.w. Darin A Kapp. 
Temph Uni - 

School of Beins.. Administration 
Philedelphia PA 19122 

Now that you are the proud owner of one of the least 
expensive microprocessor kits, what can be done with it? 
Before that question is answered, why do you own the 
SC/MP to begin with? You may be someone interested in 
learning about microprocessors or computers, and since 
you we a cautious person of modest means, you have 
chosen to begin slowly. 

No computer is useful unless it has a means of 
communicating with the outside world. The SC/MP is no 
exception. The SC/MP kit by itself provides no such 
capability. Thus, some sort of I/O (input /output) hard- 
ware must be obtained, such as a teletypewriter. This 
article assumes that you have the minimum of I/O hard- 
ware, probably a video display, which is likely to cost 
three times as much as the computer. (This is an impor- 
tant thing to know about computers. They are worse 
than automobiles because the accessories really account 
for most of the cost. This is even true with the big 
number -crunching computers). 

The main limitation of such a system is it is not feasible 
to attempt to write very large programs. This is not only 
because of the SC /MP's rather meager amount of 
memory (256 bytes). It is also due to the fact that, 
without any means of assembling, editing, and backing 
up programs, it becomes humanly impossible to do any 
serious programming endeavors. For this reason, the pro- 
grams in this article have been kept short and simple. For 
more ambitious readers, these programs an be combined 
or added to in order to accomplish more sophisticated 
tasks. 

Input and Output on the SC /MP 
A thorough search of the manuals provided with the 

SC/MP kit provides little information about program- 
ming input and output functions. Clearly, input and out- 
put are possible, because the KITBUG monitor program 
provided in read only memory is able to perform those 
functions. The assembly listing of KITBUG, which is pro- 
vided in the SC /MP Kit User's Manual, shows how input 
and output are accomplished. The input and output por- 
tions of the monitor are located at the end of the listing, 
and occupy hexadecimal locations 186 thru 1FB of the 
read only memory (over 100 bytes). 

1f1 n..wr..e»aeYrawn..,.l. 

The main reason those functions require s uch 
coding is that the SC /MP has neither a parallel I/O port 
nor an internal universal asynchronous receiver/ - 
transmitter (DART), as a more sophisticated processor 
might. Instead, it is necessary to have a program which 
simulates the primary functions of a universal asyn- 
chronous receiver /transmitter, namely converting be- 
tween parallel -byte data and asynchronous serial data 
(ANSI). For example, the output program transmits a 0 
(note that the actual bits are inverted). This is the start 
bit. The program must then idle for 1/110 second because 
the transmission rate is 110 baud. The least significant bit 
(LSD) of the data byte is then transmitted, and the pro- 
gam again idles for 1 /110 second. This is repeated until 
all data bits are transmitted. Finally, the program outputs 
a 1 and idles for 1 /55 second for the 2 stop bits needed by 
a teletypewriter. For input, a similar procedure is 
operated in reverse. 

After study of these programs, it should be possible to 
imitate these processes and incorporate them into our 
own programs. Although studying other peoples pro- 
grams is often a good way to learn how to program, 
copying these programs is not the best thing to do here. 

As every good programmer knows, basic processes 
should be written in the form of subroutines which can be 
called from various places in the main program. This rule 
was followed by the writers of KITBUG, and all the 
variOus areas of the program assume the form of sub- 
routines. These subroutines can be called from anywhere, 
including your own program ama. In particular, there are 

4 subroutines which are useful for all kinds of programs: 

PUI'C 

GECO 

PHEXS 
and 
PHEX2 
GHEX 

This subroutine prints a single ASCII 
character on the output device. 
This program reads 1 character typed in 
at the keyboard, and returns the ASCII 
code. 
Here are 2 different entry points to a 

subroutine which converts a byte into a 

2 -digit hexadecimal number and prints it. 
This program reads a hexadecimal 
number of up to 4 digits, and returns the 
16 -bit value as 2 bytes. 



Announcement I The first eight Personal 
Programssfrom Aladdin Automation are 
waiting for you now at your neighborhood 
computer retailer or direct from Aladdin. 

Now you can get your full share of Aladdin 
magic in every one of these Personal 
Programs° 

ÏcJ4/(4C&lthJ 6urnAir 

Math- Ter -Mince A delightful. 
educational learning experience 
for your pre -school child. Watch 

the smile on your child's face as a correct 
answer makes the mathematician smile on the 
screen before you. A nursery song also serves 
as a reward for learning elementary addition 
and subtraction. With Aladdin's Math -Ter- 
Minds your child's pathway to learning will be 
fun -filled ... for both of you. Math - Ter -Mindo 
The first release from the Aladdin Educations 
Series. (nursery song currently available only 
on Apple Ile program) 

Lunar Lander In a controlled 
descent. you're just seconds away 
from your first landing on the cold. 

forbidding surface of the moon. As you 
navigate your delicate spacecraft downward to 
the safety of Moonbase. you must be ever 
watchful of the dangers rising to meet you with 
each passing moment: a fuel level fast 
approaching zero; deadly meteor showers that 
come from any direction, at any time; sheer - 
faced rock cliffs and rough terrain: choosing 
the correct landing pattern and rate of descent. 
Aladdin's Lunar Lander. Your chance to reach 
out and touch the stars ... without leaving the 
safety and comfort of your own chair. The first 
release from the Aladdin Simulation° Series. 

Craps All eyes in the casino are 
on you. The dice are in your 
hands. Lady Luck sits at your 

shoulder, whispering ... "Just ene more time 
Try your luck just one more time." You throw 
... and watch the dice tumbling on the 
screen. With Aladdin's Craps you play against 
the computer, so its awfully tough to win. But 
when you do. it's an experience you're likely 
never to forget. Craps. An exciting. heart - 
pounding Personal Programe. The first release 
from the Aladdin Las Vegass Series. 

A4astemttïnd A challenging game 
of intrigue. centuries old. that will 
give you full chance to test your 

powers of logic. deduction and reason And 
test them you will. as you try and solve the 
computer's puzzle. using clues as they're 
provided one -by -one. You control the degree of 
difficulty in this classic Personal Programs that 
offers one simple. yet all- consuming challenge: 
beat the Mastermind in a direct. one -on -one 
battle of wits. Aladdin's Mastermind. The first 
release from the Aladdin Old Favorites° Series. 

Tic- Tac -Toe Five different levels 
of difficulty allow a person of any 
age or skill to take part in this 

relaxing. enjoyable game that can act as a 
learning tool. as well. Level I. for example. is 
suitable for children and is excellent also for 
teaching simple mathematics. The computer 
plays just about perfectly at Level V Just 
about. that it. so go ahead and take your best 
shot. See if you can beat the computer in this 
traditional favorite of young and old alike. 
Tic -Tac -Toe. Another first release from the 
Aladdin Old Favorites° Series. 

ilr ungle Island@ Shipwrecked in a 
raging storm at sea. miraculously 
you survive only to find yourself 
stranded on a seemingly deserted jungle 

island. Without food. water or supplies of any 
kind. you begin to try and find your way to 
safety. The computer will be your eyes and 
ears as you explore your jungle island and all 
the mysteries and dangers that lie in wait for 
you. Jungle Islande A captivating first 
release from the Aladdin Adventure °Series. 

Stix's Aladdin's Stix° can be 
played with 2 to 5 piles of sticks 
and between 1 and 19 sticks in 

each pile. The object: to be the one to pick up 
the last stick. Sounds simple? Yes. but you're 
playing against the computer. Take heart. 
though. because you can control the degree of 
difficulty in this update of the ancient game of 
Nim Stixs. Another first release from the 
Aladdin Old Favorite? Series. 

Super Pro Football° Here's your 
chance to be more than just an 
armchair quarterback. With 

Aladdin's Super Pro Footballs you can replay 
any Super Bowl game. from the first. between 
Green Bay and Oakland. to last year's classic 
victory by Pittsburgh over Dallas. For once you 
can turn back the clock and go for that one big 
play that made the difference between victory 
and defeat in pro football's biggest game of all 
Super Pro Football °. The first exciting release 
from the Aladdin Super Pro° Series. 

Visit your neighborhood computer retailer or 
contact Aladdin direct to get your full share of 
the magic in Announcement I. the first eight 
Personal Programs° from Aladdin Automation 

Math -Ter -Mind Lunar Lander Craps Mastermind Tic- Tac -Toe Jungle Island Stie Super Pro Football® 

Welcome to the All -New World of 
Aladdin. And Get Ready to 
Make Your Own Magic 

Circle 3 on inquiry card. 

ALADDN AÜTOMATIOK NC. 

.4ADON COMPUTER CORP. 
3420 Kenyon Street, Ste 131. San Diego, CA 92110 

Copyright 1978 by Aladdin Automation Design and copy by Campbell Marsh Graphic Communications 



Using System Subroutines 
Before these subroutines can be used, or any 

subroutines written by someone else, you must be 
familiar with all of the usage conventions of the 
subroutines. These conventions include: 

how to call and return from the subroutine 
how to pass information back and forth 
special conventions, such as the saving and re- 
storing of registers, temporary storage used, etc 

The standard method for calling subroutines in 
KITBUG is to use pointer register 3 to contain the return 
address. This is done by loading pointer register 3 with 
the address of the subroutine. Then execute the instruc- 
tion XPPC P3; this exchanges pointer register 3 and the 
program counter. This leads to the subroutine, and since 
the program counter value at the time of the call is saved 
in pointer register 3, the subroutine returns the same way 
it was called, with XPPC P3. 

Of special note here is a peculiarity of the SC /MP pro- 
cessor. Most computers increment their program 
counters between the fetch and execute cycles. In the 
SC /MP, the program counter is incremented after the 
execute cycle. This is, in effect, the same as incrementing 
it just before the next fetch. The result is that whenever a 
jump is executed (such as the XPPC instruction), the 
effective address must be one less than the actual address 
where you want to jump. For example, the PUTC sub- 

At last .. . 

the mechanical interface 
Turn your electric typewriter into a low 

cost, high quality hard copy printer. 

30 Day Delivery 

User list 
$ 43900 

Dealer Inquiries 
Invited. 

Now available with 
interfaces for most 
personal computers: 
TRS -80, Apple, GPIB, etc. 

The all new 
I/O Pak from 

Rochester Data, 
Inc. interfaces the keyboard 

of any commercially available 
electric typewriter with any 

computer. The result: low cost, high 
quality hard copy. 

Write today for more information. 

ROCHESTER DATA 
I, Ica porated 

1\\ 3100 Monroe Avenue, Rochester, New York 14618 

174 November 1979 © BYTE Publications Inc Circle 325 on inquiry card. 

routine is located at hexadecimal 0105, so when you call 
PUTC, you must load 1C4 into pointer register 3. 

Note that after control has been returned from the 
subroutine, pointer register 3 no longer has its initial 
value. In fact, it has the last value that the program 
counter had in the subroutine, and thus points to the end 
of the subroutine. Normally this would mean that pointer 
register 3 would have to be reloaded in order to call the 
subroutine a second time. Actually, the writers of 
KITBUG foresaw this problem, and were kind enough to 
make life simple. Every return instruction (XPPC P3) is 
followed by a jump back to the beginning of the sub- 
routine. This allows a subroutine to be called several 
times, merely by executing XPPC P3 instructions. 

The second matter pertaining to subroutine calling 
conventions is concerned with how data is passed back 
and forth between the calling program and the subrou- 
tine. The first 3 of the subroutines, PUTC, GECO, and 
PHEX, deal only with a single byte of information. For 
these subroutines, the byte is simply passed by means of 
the accumulator. For example, PUTC prints a single 
character. When PUTC is called, the ASCII code of the 
character to be printed must be loaded into the accumu- 
lator, then the subroutine is called by executing XPPC 
P3. (It is assumed that pointer register 3 has already been 
set up.) 

For example, the following program segment would 
cause an A to be displayed: 

LDI C4 
XPAL P3 
LDI 01 
XPAH P3 
LDI 41 
XPPC P3 

; this loads 
; 1C4 into pointer register 3 

; note 1C4 = 105 - 1 

; the location of PUTC 
; 41 is ASCII code for A 
; call PUTC 
; control is returned here 

Subroutine GHEX is not quite as simple, because the 
data being transferred is a 16 -bit quantity, and therefore 
will not fit in the accumulator. The answer to what 
GHEX does with its results lies in the third category of 
subroutine conventions: special conventions. 

All of the subroutines in KITBUG use a special conven- 
tion for dealing with temporary data, saving registers, 
etc. Note that KITBUG cannot use its own program area 
for storing data. KITBUG resides in read only memory. 
KITBUG must then be able to use some of the 256 bytes 
of programmable memory for its storage needs. It does 
this through a common storage area known as the stack. 
The stack is an array which holds data in a last-in-f irst- 
out fashion. The stack resides in the higher addresses of 
programmable memory, and advances downward as 
data is added. Pointer register 2 is used to point to the 
most recently added piece of information on the stack. 
Since all of the KITBUG subroutines use the stack, 
pointer register 2 may not be used except in carefully 
prescribed and compatible ways. 

When the program is started, KITBUG loads pointer 
register 2 from locations OFFB and OFFC. (Note that 
because of the addressing overlap, these locations are the 
same as 02FB and 02FC.) Unless these locations are 



modified. they will contain 0. Thus. pointer register 2 

will initially be 0. When an item is stored on the stack, it 
is done with the instruction ST (- 1(P2(. Negative auto- 
indexing is performed before the effective address is com- 
puted. Therefore. the effective address is OFFF. (Note that 
borrows and carries do not propagate into the most signi- 
ficant 4 bits during effective address computation.) Since 
the address OFFF is the same as 02FF on the SC /MP. the 
stack will effectively start at the high end of the program- 
mable memory and proceed downward. This is probably 
the best place for the stack anyway, so the best thing to 
do about initializing the stack is nothing. 

Program 1: Output 
The first program, listing 1, is a simple program which 

can be used for checking out the machine It also illus- 
trates how to use subroutine PUTC. 

The program is written in an infinite loop and re 
peatedly prints a message. The message is stored in the 
form of an ASCII character string starting at location 
hexadecimal 0220. An ASCII code for 0 is used to ter- 
minate the message. Control characters such as carriage 
return and line feed most be included in the message In 

the example. the message is simply "HELLO." However. 
any message could be put in its place. If the I/O (input/- 
output) device is a video display. rather than a 

tekrypewriter, some interesting geometric patterns can 
often be formed by typing messages with random char- 
acters and control characters mixed together. 

The functioning of the program is quite simple: loca- 
tions 200 thru 205 set pointer register 1 equal to 0220, the 
beginning of the message string. Hexadecimal locations 
0206 Ihrs 0203 set pointer register 3 to point to PUTC. 
the printout subroutine. At 020C a character is loaded 
into the accumulator. Auto-indexing is used, so that 
repeated executions of this instruction will cause suc- 
cessive characters to be fetched. At 020E there is a jump 
back to the beginning if the zero end code is reached; 
otherwise. PUTC is called at location 0210. which causes 
the character in the accumulator to be printed. Then 
jump back to 0206 to print the next character. (Note that 
as stated above, it is not necessary to reload pointer 
register 3 every time the subroutines are called. 
Therefore. there could be a jump to location 020C and 
the program would work just as well. This can be done 
by changing location 0212 to F9.) 
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Listing I: The program will print on ASCII...loge over and o;.er. TAe message is a string of ASCII charade. codes followed by an 

2 
3 

4 
3 

6 

7 
B 0200 

.NLIST TTM 

.TITLE PROGRAM el 
:TRIS PROGRAM PRINTS OUT A MESSAGE 
;OVER AND OVER FOREVER. 
:THE MESSAGE TAXES THE FORM OF 
ANY STRING OF ASCII CHARACTER CODES 
;FOLLOWED BY A TERMINATION CODE OF ZERO 

.2BB 
9 0200 C4 20 START: LDI "L(STRING) ;PITS USED AS A 
IB 

II 

0202 
0203 

31 
C4 02 

OPAL 
LDI 

PI 
^U<STRING> 

;POINTER TO THE 
:MESSAGE STRINC 

12 

13 

0205 
0206 

35 
C4 C4 

%PAN 
LOOP: LDI 

PI 
^L<YUTC > -1 IP3 !81ST BE ONE LESS 

14 0208 33 OPAL P7 LTHAN THE ADDRESS 
15 

16 

0209 
020B 

C4 
37 

01 IDI 
SPAN 

'(5 PIITC> 
P3 

.OF PUTC - IC5 

17 020C C5 01 LD el<PI) ICET NEXT CHARACTER 
IB 
19 

020E 
0210 

98 
3F 

FO .l2 

WPC 
START 
PI 

(ZERO IS END CODE 
1OTHERWISE PRINT CHARACTER 

20 0211 90 F3 3MP LOOP LAND LOOP 
21 

22 0220 
0220 

48 45 
..0220 
STRING: .ASCII 'HELLO') CR)) LP)' O) 

0222 
0224 

4C 
4F 

4C 
OD 

23 
0226 BA 

0001 
00 

P1=51 
24 0002 P2=52 
25 0003 P3=53 
26 01E5 PUTC=OIC5 
27 OHOD CR=OD 
2B 
29 

0000 
0200 

LFBA 
END START 

SYMBOL TABLE 

CR 0000 LF 000A LOOP 0206 
PUTC 0105 PI 00001 P2 58002 
P3 50003 START 0200 SIRING 0220 

ERRORS DETECTED: 0 
FREE CORE: 17525. WORDS 

,PROGI=PROG1 
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Enhance your computer 
library with a complete 

assortment of PAPERBYTE° 
and BYTE BOOKSTM! 

SUPERWUMPUS is an exciting 
computer game incorporating the 
original structure of the WUMPUS game 
along with added features to make it 
even more fascinating. Programmed in 
both 6800 assembly language and BASIC, 
SUPERWUMPUS is not only addictively 
fun, hut also provides a splendid tutorial 
on setting up unusual data structures. This 
is a PAPERBYTE° hook. 

ISBN 0 -07- 019342 -8 
Author: lack Emmerichs 
Pages: 56 
Price: S6.00 

TINY ASSEMBLER 6800: Version 3.1 

has an updated version ot the user's 
guide, the source, object and PAPER- 
BYTE° bar code formats of both 
Version 3.0 and 3.1. This hook is the 
most complete documentation possible 
for lack Emmerichs' Tiny Assembler. 

ISBN 0 -07- 019341 -X 
Author: lack Emmerichs 
Pages: 80 
Price: 59.00 

RA6800ML: AN M6800 RELOCATABLE 
MACRO ASSEMBLER provides the 
necessary background for coding pro- 
grams in the 6800 assembly language, 
and for understanding the innermost 
operations of the Assembler. The 
PAPERBYTE° bar code representation of 
the Assembler's relocatable object file is 
included. 

ISBN 0- 07- 028056 -8 
Author: lack E. Hemenway 
Pages: 184 
Price: 525.00 

LINK68: AN M6800 LINKING LOADER 
provides everything necessary for the 
user to easily learn about the system. In 
addition to the source code and PAPER- 
BYTE® har code listings, there is a detailed 
description of the major routines of the 
Linking Loader, including flowcharts. 

ISBN 0- 07- 024120 -1 

Authors: Robert D. Grappel 
& lack E. Hemenway 

Pages: 72 
Price: 58.00 
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BASEX, a new compact, compiled language 
for microcomputers, has many of the hest 

teatures 01 BASIC and the 8080 as- 
sembly language -and it can he run 

on any ot the 8080 style microproces- 
sors: 8080, Z -80, or 8085. 

Subroutines in the BASEX operating sys- 
tem typically execute programs up to 
five times taster than equivalent pro- 

grams in a BASIC interpreter -while re- 
quiring only about half the memory space. 

The author, Paul Warme, has also included a 

BASEX Loader program which is capable of 
relocating programs anywhere in memory. 

This is a PAPERBYTE' hook. 
ISBN 0 -07- 068290 -9 
Author: Paul Warme 

Pages: 88 
Price: 58.00 

zUn,bte, .. 
^" 
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MONDEB 

TRACER: A 6800 DEBUGGING PRO- 
GRAM includes a reprint ot "lack and 

the Machine Debug" (from the December 
1977 issue of BYTE magazine), TRACER 

program notes, complete assembly and 
source listing in 6800 assembly language, 

object program listing, and machine readable 
PAPERBYTE° bar codes of the object code. 

ISBN 0 -07- 024121 -X 
Authors: Robert D. Grappel 

& lack E. Hemenway 
Pages: 24 

Price: 56.00 

MONDEB: AN ADVANCED M6800 
MONITOR -DEBUGGER features ease 
of use and minimum memory require- 

ments while retaining maximum versatility. 
The result is an extremely versatile program. 
The size of the entire MONDEB is less than 

3K. This is a PAPERBYTE °hook. 
ISBN 0- 07- 049556 -4 
Author: Don Peters 

Pages: 88 
Price: 55.00 

More PAPERBYTE BOOKS 

Circle 36 on inquiry card. 



PAPERBYTE BOOKS are BYTE BOOKS 
with bar codes included! 

BAR CODE LOADER contains the 
general bar code loader algorithm 
des( ription in flowchart torni plus de- 
tailed assemblies of program code for 
6800, 6502, and 8080 processors. In- 
dividuals with computers based on these 
processors can use the software directly. 
Individuals with other processors can use 
the provided functional specifications and 
detail examples to create equivalent pro- 
grams. this is a PAPERI3YTE hook. 

ISBN 0- 07- 008856 -X 
Author: Ken I3udnick 
Pages: 32 
Price: 52.00 

Hp,,.,,(ikle Ms. 

K2FDOS: A FLOPPY DISK OPERATING 
SYSTEM FOR THE 8080. K2FDOS I 

complete software package and in- 
dudes all the information and specific 

routines necessary to bootstrap and run 
a powerful floppy disk operating system 
t)n an 8080 -based mico)computer. Ihis 

small 14K1, but powerful, system includes 
many of the file handling features of large 

operating systems. It comes complete with 
source code listings in the hexade'cinial 

format, and machine readable (PAPER - 

BYTE " bar code format listings for individual 
K2FDOS programs. 

ISBN 0- 07- 069206 -8 
Author: Kenneth B. Mies 

Pager: 192 

Price: 520.00 

The following BYTE BOOKS are collections 
of favorite articles from past issues of BYTE 

magazine, plus new material. 
THE BYTE BOOK OF COMPUTER 
MUSIC combines the best computer 
music articles from past issues of 
BYTE magazine with exciting new 
material -all written for the computer 
experimenter interested ii this fascinating 
t field. 

An ardent do- it- yourselfer or armchair 
musicologist will find this hook to he a 
useful addition to the library. 

ISBN 0- 07- 043097 -7 
Editor: Christopher P. Morgan 
Pages: 144 
Price: 510.00 

CIARCIA'S CIRCUIT CELLAR offers a 
detailed look at the marvelous projects 
which let you do useful things with 
your microcomputer. Each article is a 

complete tutorial. Using amusing anec- 
dotes to introduce the articles and an 
easy -going style, Steve presents each proj- 
ect so that even a neophyte need not he 
afraid to try it. 

ISBN 0- 07- 010960 -5 
Author: Steve Ciarcia 
Pages: 128 
Price: 58.00 

PROGRAMMING TECHNIQUES is a 
series of collected articles concerned 
with the art and science of computer 
programming. The first volume in the 
Programming Techniques series is entitled 
PROGRAM DESIGN. The purpose of the 
hook is to provide the personal computer 
user with the techniques needed to design 
efficient, effective, maintainable programs. 

ISBN 0 -07- 037825 -8 
Editor: Blaise \N. Liftick 
Pages: 96 
Price: 56.00 

SIMULATION is the second volume in the 
Programming Techniques series. Both 

theoretical and practical applications are 
included. Particularly stressed is simulation 

of motion, including wave motion and 
flying objects, and the use of simu- 

lation for experimentation. 
ISBN 0- 07-037826 -6 

Editor: Blaise b \'. Lif f ick 
Pages: 126 

Price: 56.00 

NUMBERS IN THEORY AND PRACTICE 
is the third hook in the series. It includes 
information of value to both the novice 

and the experienced personal com- 
puter user. The mechanics of the 

binary system are discussed, including 
software division and multiplication, as 

well as floating point numbers, numerical 
methods, random numbers, and the 
mathematics of computer graphics. 

ISBN 0- 07- 037827 -4 
Editor: Blaise W. Liffick 

Pages: '192 
Price: S8.95 

B4iE 
IErmtis 

n(ItINS OF INTEREST I O ( (IMPUTER PEOPLE" 

To order PAPERBYTE or BYTE BOOKS use attached card. 
Please allow six to eight weeks for processing your order. 

BYTE BOOKS Division 70 Main Street Peterborough, New Hampshire 03458 
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. Tomorrow's 
mail system. 

Today. 
One package does it ALL. 

Postmaster offers the most powerful and flexible 
mail- management system available. 

Batch Entry: Entering names 
and addresses to a mailing 
list is simple. Repeated 
elements of a record need 
only be entered once. 
Powerful Record Extraction: 
Used in conjunction with the 
Optional Reference Field, 
this feature allows simple 
creation of user specified 
"target -files" 
Dedicated Record Editor: List, 
modify or delete records. 
Allows intact or extracted 
backup of original file. 
Automatic "ID" Field 
Insertion: (optional) Key in a 
name, and a unique 10 char- 
acter record identifier will be 
entered automatically to the 
Reference area. 
Envelopes: Postmaster pre- 
pares single or continuous 
envelopes. 
Mailing Labels: Standard or 
user -specified formats up to 
five across are supported by 
Postmaster. User may spe- 
cify any number of labels 
per name. 
Form Letters: Prepare and 
edit form letters in a variety 
of formats, on either single 
or continuous forms. 
Optional capability of 
allowing text or salutation 
"Inserts" for some or all 
letters in any print run. 

Dedicated Record Sorting: 
Sorted files are re- written to 
disk.The sort may be in 
either ascending or descend- 
ing order. Uses the FAST 
Shell -Metzner sorting 
algorithm. 
Attractive Reports: Neat, 
paginated reports on either 
80 or 132 column paperThe 
80 column option allows 
your CRT to provide an 
attractive report display. 
Clear, Complete Documenta- 
tion: The manual will explain 
in simple English how to get 
started right away. Sample 
data and form -letter files are 
included on the disk to allow 
new users to experiment 
(learn) quickly. 
Quality That's Affordable and 
Available: The Postmaster 
programs are available in a 
variety of 5" and 8" disk for- 
mats (40k of RAM, CP/M and 
CBASIC2 are required). 
Among the formats sup- 
ported are TRS -80, North 
Star, Heath H8 and H89, 
standard 8" IBM, 
Vector MZ and other 
CPIM derivatives capable 
of running CBASIC. 

COMPLETE MANUAL 
PACKAGE: ALONE: 

$150. $25. 

`Lifeboat Associates 

THE 
SOFTWARE 

SUPER- 
MARKET 

(Credited toward 
subsequent purchase) 

LIFEBOAT ASSOCIATES 

2248 Broadway, New York, N.Y. 10024 1 I (212) 580 -0082 U Telex: 668585 
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Text continued: 
In order to run this, or any program in this article, it is 

necessary to initialize the register save locations of 
KITBUG. These are OFF7 thru OFFF. (In the kit setup these 
are equivalent to 02F7 thru 02FF.) Locations OFF7 and 
OFFS should contain 0200 (02 in OFF7, 00 in OFF8). The re- 
maining locations, especially OFFB and OFFC (the stack 
initialization), should contain 0. Typing G to KITBUG 
then causes the program to run. 

Program 2: Output and Input 
The second program, listing 2, is much longer than the 

first, but is not conceptually more complex. This pro- 
gram combines some message printout with some input. 

The program is designed to do the following: first, it 
prints out HELLO, I'M A COMPUTER, WHO ARE 
YOU? The computer than waits for a name to be typed, 
such as JOHN DOE. It responds HI, JOHN DOE, I'M 
PLEASED TO MEET YOU, and jumps back to the 
monitor. The initialization registers are saved, so that the 
program can be rerun by simply typing G. 

The input is managed by subroutine GECO. GECO is 
called by executing XPPC P3, as usual. Routine GECO 
waits until something is typed at the keyboard. It then 
returns to the program with the ASCII code for the 
character typed in the accumulator. 

Printout for program 2 is handled by a subroutine of 
my own called PRINT. This is found starting at line 49 of 
the listing. PRINT is basically the same as program 1, but 
modified to have the form of a subroutine. Instead of 
looping endlessly, when done printing a message, it 
returns from where it was called. Note that PRINT calls 
PUTC. Whenever a subroutine calls another subroutine, 
pointer register 3 must be saved for the return. PRINT 
uses the stack for this purpose. Note the basic rules for 
using the stack. Whatever is added to the stack by a sub- 
routine must be removed before exiting. PRINT uses 
pointer register 1 to point to the message it is printing. 
Pointer register 1 must be set by the main program before 
PRINT is called. 

The first thing program 2 does is to save pointer 
register 3. The reason is that KITBUG treats the program 
as if it were a subroutine. Saving pointer register 3 makes 
it possible to return to KITBUG when it is done. There is 
a catch, however. Because of the peculiarity of how the 
SC /MP treats the program counter, KITBUG must sub- 
tract 1 from the number in memory locations OFF7 and 
OFFS before using it as a jump address. Unfortunately, 
this will get you into a loop if you try to get subsequent 
entries to the program by typing G a second time. The 
problem is that KITBUG does not add 1 back on to the 
program counter value when you return. To get around 
this, put 200 into pointer register 3, and then return using 
an XPPC Pl. This fools KITBUG into working properly. 
The rest of the program is straightforward, and consists 
of calls to PRINT and GECO. 

To keep this program as short as possible, advantage 
was often taken of the fact that registers (particularly the 
high -order parts of pointer registers) already contain the 
right value. Thus, these registers are not reloaded. This 
saves 2 or 3 bytes of program here and there, and since 
the programs are being entered into the computer by 



Lesting E Thls program outputs a prompt rcrepts same Input. aridly, o Ipws another message which las your input embedded. 

I .NLIST TTM 
2 .TITLE PROGRAM n2 
3 ;THIS PROGRAM TYPES A MESSAGE 
4 ;PROMPTING YOU TO TYPE SOMETHING. 
5 IT THEN ANSWERS WITH A MESSAGE 
6 ;WHICH HAS YOUR TYFEIN IMBEDDED. 
7 0200 . =208 
8 
9 

0200 
0202 

C4 
33 

3E START: LDI ^L(PRINT) -1 ;SEP UP TO 
XPAL P3 ;CALL THE 

10 0203 CE FF ST 0 -I(P2) ;PRINT SUBROUTINE 
11 

12 
0205 
0207 

C4 
37 

02 LDI ^U( PRINT) BUT SAVE THE OLD 
XPAH P3 ;VALUE OF P3 ON 

13 0208 CE FF ST 0 -1(P2) THE STACK 
14 020A C4 60 LDI ^L(ISGI) ;SET PI 
15 020C 31 XPAL Pl TO POINT 
16 020D C4 02 LDI ^U(MSG1> TO 
17 020F 35 XPAH Pl ;FIRST MESSAGE 
18 0210 3F XPPC P3 ;CALL PRINT 
19 
20 

0211 
0213 

C4 
33 

85 LDI ^L(GECO)-1 ;SET UP 
XPAL P3 TO CALL 

21 
22 

0214 
0216 

C4 
37 

01 LDI "U(GECO) ;INPUT ROUTINE 
XPAH P3 IN KITBUG 

23 
24 

0217 
0219 

C4 
31 

90 LDI ^L(MSG2> ;Pl POINTS TO INPUT 
XPAL PI ;BUFFER (HIGH PART OF Pl OK) 

25 021A 3F LOOP: XPPC P3 ;CALL GE(S) 
26 021B ID al ST !TIPI) ;SAVE CHARACTER IN BUFFER 
27 021D E4 BD XRI CR (COMPARE WITH CR 
28 021F 9C F9 JRZ LOOP ;LOOP UNTIL CR TYPED 
29 0221 CO FF ST 6 -IIPI) ;CHANGE CR TO ZERO 
30 
31 

0223 
0225 

C4 
33 

3E LOI ^L(PRINT)-0 ;SET UP CALL 
UAL P3 ;TO PRINT AGAIN 

32 0226 C4 02 LOI ^U( PRINT, 
33 
34 

0228 
0229 

37 
C4 80 

)(PAR P3 
LOI ^L(MSC3) ;PIPOINTS TO MESSAGE 3 

35 0228 31 XPAL PI ;(HIGH PART OF Pl OK) 
36 022C 3F XPPC P3 ;CALL PRINT 
37 022D C4 90 LOI '11X502) ;Pl POINTS TO BUFFER 
38 022F 31 XPAL PI ;(HIGH PART STILL OK) 
39 0230 3F XPPC P3 ;CALL PRINT 
40 0231 C4 CO LOI ^L(MSC4> ;PI POINTS TO MESSAGE 4 
41 0233 31 XPAL PI ; 1HICH PART STILL OK) 
42 
43 

0234 
0235 

3F 
C6 01 

XPPC P3 ;CALL PRINT 
LO NIIP2) ;GET ORIGINAL P3 OFF 

44 
45 

0237 
0238 

35 
C6 01 

XPAH PI ;STACK AND PUT IN Pl 
LD 61I P2) WE HAVE TO DO FUNNY 

46 
47 

023A 
0238 

31 
CO 00 

XPAL PI ;BUSINESS WITH P3 SO TRAT 
LDI 0 IT WILL EQUAL 200 

48 023D 33 XPAL P3 FOR RESTART (HIGH ORDER PART OK) 
49 023E 30 XPPC PI ;RETURN TO KITBUG 
50 023E C4 C PRINT: LOI ^L<PUTC> -1 ;PRINT SUBROUTINE 
51 0241 33 UAL P3 ;P3 (S SET TO PUTC 
52 
53 

0242 
0294 

CE 
C4 

FF 
8I 

ST 0 -1(P2) ;BUT IS ALSO SAVED 
LDI ^U<PUPC) ON STACK FOR 

54 
55 

0246 
0247 

37 
CE FF 

/OAR P3 ;RETURN 
ST 0 -IIP2) 

56 0249 C5 01 PLOOP: LD 011PI) ;GET CHARACTER 
57 0245 90 03 JZ POUT ;DONE IF ZERO 
58 024D 3F XPPC P3 ;OTHERWISE CALL POTE 
59 024E 90 F9 JMP PLOOP AND LOOP 
60 0250 C6 01 POUT: LD MIIP2) ;RESTORE 
61 0252 37 XPAH P3 ;P3 
62 0253 C6 01 LD 9I(P2) FROM 
63 
64 

0255 
0256 

33 
3F 

XPAL P3 ;STACK 
XPPC P3 

65 
66 

0257 
0259 

90 
90 

E6 
E4 

JMP PRINT ;JI 
JMP PRINT ;JUMP BACK IF RECALLED 

67 0260 
68 0260 48 45 

. =260 
MSGI: .ASCII /HELLO, I N A COMPUTER. /<CR >(LF) 

0262 4C 
0264 4F 

4C 
2C 

0266 20 49 
0268 27 40 
02LA 20 
026C 20 

41 
43 

026E 4F 
0270 50 

40 
55 

0272 54 45 LWing 2..1.d an page 170 
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Lsr,, 2 coit.ue.l 
0274 52 2E 
0276 OD OA 

69 02713 57 4B 
0274 4F 20 
027C 41 52 
027E 45 20 
0280 59 4F 
0282 55 3F 
0284 OD 0A 

.ASC I /MHO ARE YOUT / < ER> <LF> 

0286 00 
70 0290 MSG2=290 
71 02130 
72 02130 OA 0A 

.=02130 
KG3: .ASCIZ <LF>(LF1(LF11LF1 /H11 / 

02B2 OA OA 
02B4 4B 49 
02B6 21 20 
02BB 00 

73 02C0 
74 02C0 2C 0D 

=02C0 
MSG4 ASCIZ CN<IF) /1'r1 PLEASED TO MEET YOU./ 

02C2 OA 49 
02C4 27 4D 
02C6 20 50 
02CB 4C 45 
02CA 41 53 
02CC 45 44 
02CE 20 54 
0200 4F 20 
0202 4D 45 
0204 45 54 
0206 20 59 
0208 4F 55 
02DA 2E 00 

75 0001 PI= el 
76 0002 
77 0003 

P202 
03383 

7B 0000 CR =00 
79 0004 LF=8A 
88 01136 GECO=01 B6 
BI 0105 PUTO =0IC5 
B2 0200 .END START 

SYMBOL TABLE 

CR = 0000 GECO = 01136 LF = BOBA 
LOOP 0214 01501 0260 MSG2 = 0290 
MSG3 02B0 8Srii 
POUT 0250 PRINT 

02C0 PLOOP 
023F PUTO 

0249 
= OICS 

PI =00001 P2 
START 0200 

=R0002 P3 =R0003 

ERRORS DETECTED; 0 

hand, it is worth it. However, in the broader sense of pro- 
gramming, taking advantage of these kinds of savings is 
not a good practice because it destroys the possibility of 
incorporating programs into a larger system. 

Program 3: Time 
The third program, listing 3, has some practical utility. 

h is a digital clock. The logic of the program is simple, 
consisting of one major loop containing a counter and a 
delay loop. The delay coop is adjusted so that the time 
around the entire loop is exactly 1 minute. The count is 
displayed each time through the loop. 

This program was designed to produce output for a 
video display, so each line overwrites the previous line. 
The program could be modified to produce output on a 
teletypewriter, by adding a line feed to the output. 

Output for this program uses the routine PHEX, which 
prints out the 2 -digit hexadecimal numbers contained in 
the accumulator. In this case we are dealing with decimal, 
not hexadecimal, but since the SC /MP has decimal 

ICI mate Nis BYTE wu..,.n.In. 

instructions this only means that neither digit will be 
greater than 9. 

PHEX has two entry points, PHEXI and PHEX2, the 
difference being PHEXI follows its output with a space, 
and PHEX2 does not. PHEX2 is generally used when a 
multi-byte number is to be printed. Here two 2 -digit 
numbers for hours and minutes are being printed, so 
PHEXI is used. This occurs in lines 8 thru 15 of the pro- 
gram. 

The minutes are then incremented. When 60 is reached, 
go back to 0 and increment the hours. Thirteen hours gets 
reset to 1. 

The program then delays for the remaining part of a 
minute, and then loops, printing out the next minute's 
time. 

The delay is controlled by the numbers at locations 
0228, 022C, and 022E. The numbers shown in the listing 
worked for the author's own setup, and kept time within 
a few seconds a day. The timing is controlled by the 
actual crystal frequency on the SC /MP board. Other 
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Listing 3: Looping through several time delays is used to keep track of time. This program displays the time accurate to the minute. 

NLIST TTN 
2 TITLE PROGRAM .3 
3 ;THIS PROGRAM DISPLAYS THE 
4 ;TIME OF DAY OR A CRT 

;THE TIME IS RE -W RI7TEN 

0200 
;EVERY MINUTE 

=200 
8 0200 C4 30 START: LDI ^L<PINX1t -1 ;GET ADDRESS 
9 0202 33 XPAL P3 ;OF NUMERIC 
0 
II 

0203 
0205 

C4 
37 

01 LDI ^Ue PHEXI, 
XPAB P3 

;PRINT ROUT IRE 
;IN P3 

12 
13 

0206 
0208 

CO 
3F 

39 LD HOUR 
XPPC P3 

;GET HOUR 
;CALL PHEXI 

14 0209 CO 37 LD MINUTE ;GET MINUTE 
13 0200 3F XPPC P3 ;CALL PHEXI 
16 

17 

020C 
020E 

CO 
02 

34 LD MINUTE 
CCL 

;GET MINUTE 
;CLEAR LINK 

18 
19 

020F 
0211 

EC 
CB 

01 
2F 

BAI 
ST PI MUTE 

;ADD ONE 
; STORE NEW VALUE 

20 0213 EC 40 DAI SO ; DOES MINUTE = 60T 
21 
22 

0215 
0217 

9C 
CB 

10 
29 

3NZ DELAY 
ST MI HIURTE 

;NO SO DELAY ONE MINUTE 
;MINUTE 0 

23 0219 CO 26 LD HOUR ;GET HOUR 
24 02IB EC 00 DAI ;ADD I (LINK = I) 

26 02ID CB 22 ST HOUR ;HOUR = HOUR 4 I 

26 
27 

02IF 
0221 

EC 
9C 

87 
04 

DAI 87 
JNZ DELAY 

; IS HOUR 13? 
;NO SO DELAY 

28 0223 C4 01 LD I ;OTHERWISE 
29 0225 CB IA ST HOUR HOUR I 

30 
31 

0227 
0229 

C4 
CB 

IE 

18 
DELAY: LDI RIE 

ST COURT 
WE WILL DELAY 
;225 (FF -IE) TIMES 

32 
33 

022B 
0220 

C4 
BF 

22 
FF 

DL: LDI 22 
DLY OFF 

;THEN DELAY 
;131070 MICRO CYCLES 

34 
35 

022F 
0231 

AB 
9C 

12 
F8 

ILD COUNT 
3NZ DL 

; INCREMENT COUNT 
;LOOP UNTIL OVERFLOW 

36 0233 C4 C4 LDI ^LCPUTCI - I ;CET CHARACTER PRINT 
37 0235 33 XPAL P3 ;IN P3 
38 0236 C4 OD LD I CR ; LOAD CARRIAGE RETURN 
39 0238 3F XPPC P3 CALL PUTC 
40 0239 90 C6 Jeep START ;CO BACK TO THE BEGINNING 
41 0240 BOUS -240 
42 0241 H INUTE24I 
43 
44 

0242 
000D 

COUNT. 242 
CR00 

45 0001 PI =K1 
46 
47 

0002 
0003 

P2= W2 
P3 =K3 

48 0I3E PHEXI =0I3E 
49 0IC6 PUTC =0 IC5 
50 0200 . END START 

SYMBOL TABLE 

COUNT 0242 CR = 0000 DELAY 0227 
DL 022B HOUR = 0240 MINUTE= 0241 
P RIE XI = 013E PUTC BLC6 Pl '00001 
P2 9.0002 P3 K0003 START 0200 

ERRORS DETECTED: 0 

crystals might require different settings. Location 022C 
has the fine setting; the other values give a coarser 
setting. 

Programs 4 and S: Calculation 
Programs 4 and 5, listings 4 and 5, are designed to per- 

form cakulator -like arithmetic functions. Program 4 is an 

la: r....e.te,.oame.ew..,,.M 

adder, and program 5 is a multiplier. The functions were 
kept separate in order to make the programs simple; 
however, an enterprising reader could easily combine the 
functions into a single program, and even include sub- 
traction and division. 

Both programs use the decimal addition instruction, as 

did program 3. Multiplication is performed in a very sim- 
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h:snrg O Calculator functions can be easily programmed into the SC /MP. This routine inputs 2 ,numbers real outputs the sum. 

.NL IST 1711 

2 .TITLE PROGRAM a4 
3 
4 

TD IS PROGRAM ADDS 
TWO MURDERS, WHEN TYPED IN AS 

5 ; "253,792." 
6 INPUT HAS POOR DIGIT MAX 
7 OUTPUT IS PIVE DIGITS 
8 
9 0200 

0200 
C4 DF 

.=2011 
START: LDI ^L< CRUD -I 1 SET P3 

10 0202 33 %PAL P3 TO ADDRESS 
11 0203 C4 00 LAI U<CRE7O ;OF 
12 
13 

0205 
0206 

37 
3F 

XPAR P3 ; CHER 
XPPC P3 ;CALL GHEX TM ICE 

14 0207 3F %PPC P3 ITO GET TWO NUMBERS 
IS 
16 

0209 
0209 

02 
C2 01 

CCL CLEAR OLD CARRY 
LD I I P2/ ;CET LOW RALF 20 NO 

17 0209 EA 03 DAD 31P2/ ADD TO LOW HALF 1ST NO 

IS 020D CA 03 ST 31P2/ STORE AT BOTTOM OF STACK 
19 

20 
020E C6 02 LD 021P2/ ;CET HIGH HALF 20 NO 

:AND 01171P STACK POINTER 
21 
22 

0211 
0213 

EA 
CA 

60 
00 

DAD 01P2/ ;AOD HIGH RALF 1ST NO 
ST Of P2) ;STORE OM TOP OF STACK 

23 
24 

0215 
0217 

C4 
33 

C4 LDI ^L< PAM, -I 1P3 SET FOR CHARACTER PRINT 
%PAL P3 ;HICO P3 IS OK (REALLY/ 

25 
26 

0218 
021A 

C4 
F4 

30 
00 

LOI 30 ;CET ASCII 0 

ADI ;ADD CARRY FOR FIFTH DIGIT 
27 
28 

021C 
021D 

3F 
C4 43 

XPPC P3 ;PRINT 0 OR 1 

IDI ^L< PIIFJ2s - I 1F3 SET FOR BYTE PRINT 
29 021F 33 XPAL P3 
30 0220 C6 01 LD 011 P2) ;POP MGR BYTE OFF STACK 
31 0222 3F XPPC P3 AND PRINT 
'2 0223 C6 01 LD 011 P2/ ;POP LOW BYTE 
33 
34 

0225 
0226 

3F 
C4 C4 

XPPC P3 ;AND PRINT 
L01 -LtPUFO- I 1P3 SET AGAIN FOR CHARACTERS 

35 
36 

0228 
0229 

33 
C4 OD 

XPAL P3 111 UGH P3 STILL OK 
LOI CR ;CET CARRIAGE RETURN 

37 0226 3F XPPC PR ;PR IMT 
38 022C C4 OA ED LE ,GET LINE FEED 
39 022E 3F XPPC P3 ;PRINT 
40 022F 90 CF JIO" START LOOP TO BEGINNING 
41 0001 PI=R1 
42 0002 P2°92 
43 0003 P3-93 
44 
45 

0000 
0000 

CR= OD 
LF=OA 

46 
47 

00E0 
0105 

GHE%=00E0 
PUTC=BICS 

48 
49 

0144 
0200 

PHEH2=0144 
. END START 

SYMBOL TABLE 

CR = 000D GXEX = 00E0 LF = 000A 
PR E/2 = 0144 PUTC = 0105 PI 90001 
P2 '90002 P3 =9.0003 START 0200 

ERRORS DETECTED: 0 

pie way by repeated addition. Than 573 X 426 is com- 
puted by adding 426 to itself 573 times. This may seem 
the a very slow procedure, but in fact, the SC/MP is fast 

enough that computation time does not become notice- 
able until the multiplier is in the 1000s. The compu- 
tational delay is then about 1.2 seconds per 1000. 

Input to the program is performed using GHEX. This 
program reads a 4-digit hexadecimal number from the 
keyboard. Since these numbers are decimal, not hexa- 

104 M..... rota BYTE PWkw.0 In 

decimal, this means only that digits greater than 9 must 
be avoided. Since a 4 -digit number cannot fit in 1 byte. 
GHEX cannot return its answer in the accumulator, as 
did the other subroutines. GHEX returns the 2 -byte result 
on the stack. (The least significant byte is first. or at the 
higher address./ 

The first 6 lines of both programs cause the data to be 
read in. Notice that lines 5 and 6 simply call GHEX twice. 

Teo continued an page Igg 
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SEND FOR OUR 36 PAGE: SOFTWARE CAI AI.OG (INCI 11DING I ISIINGS OF I I11NDREDS OF TRS HOPROGRAMSAVAILABLE 
ON CASSETTE AND DISKETTE) $2.00 OR FREE WIT I I EACH SIJBSCRIPIION OR SAMPLE ISSUE. 

EarI:1PUTRaNICS i. 
Mu,.Er..w,c.nL nFRC/e n.s SE .i i " 

Box 149 New Clly, New York 10956 

ONE YEAR SUBSCRIPTION $24 

TWO YEAR SUBSCRIPTION $48 

SAMPLE OF LATEST ISSUE $ 4 

START MY SUBSCRIPTION WITH ISSUE 
(tsl July 1978 tt7 January 1979 tt12 - June 1979) 

NEW SUBSCRIPTION RENEWAL 

CREDIT CARD NUMBER 

SIGNATURE 

NAME 

ADDRESS 

HOUR 

24 ORDER 
LINE ` 

(914) 425 -1535 

EXP DATE 

ADD $6,YEAR (CANADA, MEXICO) ADD $12 YEAR AIR MAIL OUTSIDE OF U.S .A., CANADA & MEXICO 
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Our MacroFloppyM 
goes twice the distance. 
For $695. 

Introducing the Micropolis MacroFloppv' ":1041 and :1042 disk drive sub- 
systems For the S- 100 /8080 /Z -80 bus. Packing 100% more capacity into a 
5K-inch floppy disk than anyone else. 143K bytes, to be exact. For as little 
as $695. 

The MacroFloppv:1041 comes with the Micropolis Mod I floppy packaged 
inside a protective enclosure (without power supply). And includes an S -100 
controller. Interconnect cable. Micropolis BASIC User's Manual. A diskette con- 
taining Micropolis BASIC, and a compatible DOS with assembler and editor. 
The :1041 is even designed to be used either on your desk top, or to be inte- 
grated right into your S -100 chassis. 

The MacroFloppv:1042 comes with everything the :1041 has, and more. 
Such as d.c. regulators, its own line voltage power supply, and, to top it off, 
a striking cover. Making it look right at home just about anywhere. 

Both MacroFloppv systems are fully assembled, tested, burned -in, and 
tested again For zero start-up pain, and long term reliability. They're also 
backed up by our famous Micropolis factory warranty. 

And both systems are priced just right. $695 for the MacroFloppy:1041 
and $795 for the MacroFloppv: 1042 

ybu really couldn't ask for anything more. 
At Micropolis, we have more bytes in store for you. 
For a descriptive brochure, in the U.S. call or write Micropolis 

Corporation, 7959 Deering Avenue, Canoga Park, California 91304. Phone 
(213) 703- 1121. 

Or better vet, see your local dealer. 

MICROPC)LIS° 
More bytes in store for you. 

Listing 5: As an extension of the addition routine, the multiplication routine inputs 2 numbers and multiplies then!. 

1 

2 
3 
4 

. N L I ST Till 

.TITLE l'ROGRAPI #5 
;1'1115 PRl1CRAM PLULI'11'LIES 
;TWO NUPII31:1tS WHEN TYPED IN AS 

5 ;"357X942" 
6 ;INPUT IIAS FOUR DIGIT MAX 
7 ;OUTPUT I S EIGHT 1) I C I TS 
8 0200 .=200 
9 0200 C4 DF Sl'AR1': LDI 'I.<CIIE:X>-I ;SET P3 
10 0202 38 XPAL P3 ;'lY) ADDRESS 
II 0203 C4 00 I,I)I 'Il<G31I:X> ;OF 
12 0205 87 Xl',iH l':3 ; CIIEX 
13 0206 3F XI'l'l: P3 ;(:AIL GHF.X TWICE 
14 0207 3F XPI'C l':3 ;TO GET TWO NUMBERS 
15 0208 (:4 06 LD I 6 ; SE"I' IJI' LOOP 
16 020A CI3 6; h'l' 'l'EPT ;TO PUT SIX ZEROS 
17 020(: (:4 00 LI: LD I (1 ;ON STACK 
18 020E CE FF ST t.-1(P2) ;EAST FOUR ZEROS ARE 
19 021(1 B8 5F DLD TEMP ;INITIAL PRODUCT 
20 021:.' 9C i'13 JNX 1.1 ; F I I3Sl' TWO EXTEND MULTIPLICAND 
21 ;TO EICHT DIGITS 
22 0214 02 L2: CC1. ;CLEAR OLD CARRY 
23 0215 C2 09 'I..D 9(1'9) :AND SI1HI'RA(1' 
24 0217 EC 99 DAI 99 ;,)NF, FROM 
25 0214 CA 09 ST 9(P2) ;1411LT1PLIE:R 
2:, 02111 C2 08 LD 8(P2) ; 3;0'l'fl HALVES 
27 021 i) E:(: 99 DAI 99 ; 1 N TENS COMPLIMENT 
:38 021F CA 08 Si' 8( 1'2) ; r1I1:ItF, IS NO CARRY ON 
29 0221 06 CSA ;LAST ADI) 0-1 = 9999 
:30 0222 94 13 J l' OUT ; S() GET OUT 
3 I 0224 02 CCI. ; OI'FIF:!it= I SF. CLEAR CARRY 
32 0225 C6 04 LI) @^4( 1'2) ; TEMPORAR II.Y BUMP STACK BY 4 
:33 0227 (:4 (14 101 4 ;COUNT = 4 incas 
34 0229 C8 46 ST l'I'.MI' ;FOR LOOP 
35 0228 C6 FF L3: LD (0-1(P2) ; NOW ADD 
36 02211 EA (14 DAD 4(i'2) ;MULTIPLICAND TO 
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MetaFloppÿ° goes 
The Micropolis MetaFloppy'" gives you more than four times the capacity of 
anyone else's 5% -indi floppy. Because it uses 77 tracks instead of the usual 35. 

The field- proven MetaFloppy, with thousands of units delivered, comes 
in a complete family of models. And, like our MacroFloppy'" family of disk 
drives, MetaFloppy is designed for the S- 100/8080/Z -80 bus 

For maximum capacity, choose our new MetaFloppy 1054 system. Which 
actually provides you with more than a million bytes of reliable on -line stor- 
age For less money than you'd believe possible 

The MetaFloppy1054 comes complete with four drives in dual config- 
uration. A controller Power supply. Chassis. Enclosure. All cabling. A new BASIC 
software package. And a DOS with assembler and editor. There's even a built - 
in Autoload ROM to eliminate tiresome button pushing 

If that's more storage than you need right now try our 
MetaFloppy: 1053, with 630,000 bytes on -line. Or our Meta - 
Floppy:1043, with 315,000 bytes on-line. Either way, you can 
expand to over a million bytes on -line in easy stages, when you 
need to. Or want to. 

In other words, if your application keeps growing, we've got 
you covered With MetaFloppy. 

The system that goes beyond the floppy 
For a descriptive brochure, in the U.S. call or write Micropolis 

Corporation, 7959 Deering Avenue, Canoga Park, California 91304. 
Phone 1213) 703 -1121. 

Or better vet, see your local dealer 

M ICROPQLISM 
More bytes In store for you. 

beyond. 

37 022F CA (10 ST (( l'2) ; l'Rl)I)UC-I' AS Emil' DIGIT 
3t3 0231 Ii8 3E: DLI) TI:P1P ;Olt FOUR BYTE ADD 
39 ()233 9C l'b J N'L 1.3 ; LOOP 1JNT 1 I. DONE. THEN 
40 ()2:);.l 90 1/11 J MP 1.2 ; 111?CItE:Pll?NT PEUI:1' I I'L 1 E:R ACA I N 
41 0237 C4 94 OUT: LI) I 4 ; WHEN DONE. 
42 0%t39 CB 36 ST TT :PIP : i'ItI NT OUT l'OUIt BYTES 
43 O'2313 C4 43 L4: LDI ' L< PIIF.X2> - ; SET I3 TO PHk:X2 
44 0'=3D 33 XPAL I':3 ;HICIl P3 I`.OK 
45 023E C6 01 LI) 0.1( P2) ; l'OP PRODUCT OFF STACK 
46 0240 3F xrrC l':3 ; PRI NT 
47 0241 BB 2F. I)1.1) TOT' ; DECIU;PLE:NT MID LOOP 
48 0243 9C r6 JN'l. 1.4 ; NOTE I Nÿ'rRUCTIONS AFTER L4 
49 ; CANNOT BE `K1 l'PF.D 
50 0245 (:6 06 LD 046( P2) ; BUMP CABBAGE OFF' STACK 
51 0247 C4 (:4 I,n l ^ I,< l' UTC> -1 ; SET P3 'I'(1 PEJTC 
52 0249 33 )(PAL I'3 ; IIICII 1'3 IS OK 
53 024A C4 411) I.1)1 CR ; PR NT CARRI ACE: RETURN 
54 024C 3F XP PC P3 ;TUEN 
55 024D C4 (1A LI) I I.h ;LINE FEE:D 
56 024F 3F XI'PC I':3 ; AND 
57 0250 90 AF. .JMI' S'rART ; CO BACK TO BEGINNING 
58 0270 TEMP =270 
59 00E0 CII1:X=00E0 
60 0144 l'IIEX2=0144 
61 0 1 C5 P U'I'C= 0 I C5 
62 0001 PI=%1 
63 0002 P2=%2 
64 0003 P3=%3 
65 000D CIt=OD 
66 000A LF=0A 
67 0200 .ENn START 

SYMBOL TABLE 

CR = 000D CILEX = 00E0 LE = 000A 
LI 020C L2 0214 L3 022R 
L4 023B OUT 0237 I' IIEX2 = 0144 

Listing 5 continued on page 188 

November 1979 © BYTE Publications In 187 



Circle 324 on inquiry card. 

Order Now! 
Price goes up Jan. 1st! 

LIGHT-PEN TRS.80 
PLUGS RIGHT IN! Exclusive design includes two sample 
programs and complete documentation so you can write 
your own programs in Basic. Long life from standard 
9 -volt battery. A bargain at only $24.95! 

PRACTICAL APPLICATIONSTM (415) 592-6633 
1313 Laurel Street, Suite 15, San Carlos, Calif. 94070 

Please send me TRS -80 Light Pens 
($24.95 each enclosed. Calif. residents add tax). 
Send your catalogs. 

Name 

Address 

City State _ Zip 
TRS -80 is a trademark of Tandy Corp. 8Y1179 

Dealerships Available 
MULTI -TERMINAL 

SMALL BUSINESS COMPUTERS 

IBC System 40 with 64K 

byte memory, 2.4M byte disk 

storage, cabinet. and multi - 

user operating system with 

BASIC 

Additional 2.4M byte disk 

storage 

Additional 20M byte disk 

storage [3rd quarter 19791 

COT terminal 

Printer 150 cps 

Character printer 155 cps) 

S4.500 

1,750 

3.600 

895 

1.895 

2.695 

Up to 6 CAT's /printers can operate inde- 

pendently and simultaneously. System 40 

has dynamic memory allocation, reentrant 

code, and vectored Interrupt. Operating 

system runs loregraund. background. In- 

teractive, and batch. BASIC has multiple 

key ISAM. 

Applications sollware for accounting. order 

entry /Inventory control, and manulactur- 

Ing available soon. 

IBC /INTEGRATED BUSINESS COMPUTERS 
22010 Wilmington Ave., Suite 306, Carson, CA 90745 

(213) 518-4245 'Prices are OEM: quantity one 
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Listing 5 continued: 

PU7'C = 0105 P1 =7.0001 P2 =7.0002 
P3 =%0003 START '0200 'l'l':MP = 0270 

ERRORS DETECTED: 0 
FREE CORE: 17525. , /ORDS 

,PROG,5=FROGS 

Test continued: 

This causes 2 numbers to reside in the top 4 locations on 
the stack. GHEX "knows" a number has been typed when 
a nonhexadecimal character, such as W, is typed. Thus, 
to add 2 to 2 with program 4, the programmer could type 
2W2W. "2 +2 = " could also be typed, which is much 
more impressive when demonstrating the program. (Note 
that GHEX always gives a 2 -byte result, even though 
fewer than 4 digits are typed. ) 

Lines 14 thru 21 add the 2 numbers, leaving the result 
on the stack. Note that there may be overflow indicating 
a fifth digit of 1. Lines 22 thru 26 create this fifth digit of 0 
or 1 and print it. (Note the comment on line 23. Origi- 
nally, the high part of pointer register 3 was 00, but 
GHEX will leave it as 01. rib earlier comments on this 
programming practice.) 

Lines 27 thru 32 pop the rest of the sum off the stack 
and print it. Lines 33 thru 39 type a carriage return and 
line feed and loop back to the beginning to solve another 
problem. 

Program 5 is designed to produce an 8 -digit or 4 -byte 
result, because the product of two 4 -digit numbers can 
have 8 digits. Steps 14 thru 19 form a loop which places 6 
Os on the stack. The lower 4 Os form an accumulator for 
the product. The 2 other Os combine with the 2 -byte 
multiplicand to extend its precision to 4 bytes or 8 digits. 
This simplifies addition of the multiplicand to the pro- 
duct accumulation. 

Lines 20 thru 39 form a loop for adding the multi- 
plicand to the product accumulator. The multiplier is 
decremented each time through the loop. Decrementing is 
accomplished by adding 9999, which is a 10's comple- 
ment negative 1. 

Finally, steps 40 thru 56 print the result and loop back 
to the beginning. Note that in the loop beginning at line 
42, pointer register 3 is reloaded each time through the 
loop. If this were not done, subsequent calls would end 
up at PHEX1 rather than PHEX2, and blank spaces would 
be interspersed in the result. 

Conclusion 
The 5 programs described in this article are intended to 

be simple demonstration programs that can be easily 
hand loaded into a minimal system. They are also de- 
signed to illustrate some of the basic concepts involved in 
programming the SC /MP. I hope that these programs 
will give the reader some ideas which can be used to 
design the applications for the SC /MP. The reader may 
also be able to apply the concepts of this article to other 
microcomputer kits, since many of them, such as the 
KIM -1, have useable system subroutines in read only 
memory. 



Introducing 
D 17aß -L BIZ s,,cIc3i 2' 

The Nationwide Marketplace for Computer Equipment 

Issue No. i November 1979 $10 per year 
,:o .. ..,,. 

COMPUTER SHOPPER, 
the first complete publication listing 
business, commercial and personal computer equipment 
is coming this fall with the type of information you can use 
every month. 

Just 55 brings you a full year of late breaking ads for available 
equipment, software and accessories for mini, micro and big 
system computers AND you can run YOUR FIRST CLASSIFIED 
AD WITHOUT CHARGE under this Charter Subscription offer. 

EACH ISSUE OF COMPUTER SHOPPER GIVES YOU: 
Ads from individuals, brokers and manufacturers, nationwide 

Categorized ads so you can find them instantly 
Large 11 by 14 easy -to -read format 
Low classified ad rates - 10S a word 
Short turn -around advertising time - your ad is in print in 
10 days 
Free ad typesetting 
Nationwide circulation guaranteed 

COMPUTER SHOPPER is YOUR place to buy or sell any computer 
equipment because it has been designed after extensive research 
into the needs and wants of America's computer buyers 
and sellers. 

To reach more than 20,000 computer- owning firms each month, 
COMPUTER SHOPPER has been launched on a 578,000 budget 
by Patch Publications, a proven specialist in reader service 

LIST OF CATEGORIES IN COMPUTER SHOPPER 

Mini Computers 
Burroughs Systems 
Data General Systems For Sale 
Data General Systems Wanted 
Data General, Software, Parts, 

Peripheral 
Datapoint Systems 
Datapoint Software, Parts, Peripheral 
DEC Systems For Sale 

DEC Systems Wanted 
DEC Software, Parts, Peripheral 
IBM Systems For Sale 
IBM Systems Wanted 
NCR Systems 
NCR, Software, Parts, Peripheral 
Misc Minicomputers (Hardware & 

Software) 

Micro Computers 
Apple Computers For Sale 
Apple Computers Wanted 
Apple. Software, Peripheral 
Northstar Computers 

Circle 290 on inquiry card. 

Northstar, Software, Peripheral 
Ohio Scientific 
Ohio Scientifc, Software Peripheral 
PET Computers 
PET Software, Peripheral 
TRS -80 Computers For Sale 
TRS -80 Computers Wanted 
TRS -80, Software, Peripheral 
Misc. Microcomputers 
Misc. Microcomputer Software, 

Peripheral 

Peripheral & Misc. Equipment 
Card Readers 
Disc Drives 
Line Printers 
Punched Card Equipment 
Tape Drives 
Crt's 
Misc. Equipment 
Misc. Large Systems 
Misc. Software 
Misc. Accessories & Supplies 

advertising, including its flagship 
photographic publication, Shutterbuq Ads. 

Using in -house computer facilities and professional type- 
setting, Patch's experienced production team makes COMPUTER 
SHOPPER easily affordable for firms and individuals by using 
modern techniques and large -space advertising to offset 
normal costs. 

EVEN A LIMITED -TIME COMPUTER USER can get any buy, sell 
or want -to -find message into this nationwide market for a most 
reasonable cost... only I OC a word. 

And to prove how successful this ad can be for you, this Charter 
Subscription Offer includes your own complimentary classified ad. 
Use it to sell your used equipment or to find components 
you need. 

Just select the correct category listed at left, include it, plus your 
ad wording on a separate sheet... then return it with your 
subscription acceptance. 

DON'T MISS a single timely issue of COMPUTER SHOPPER. 
Send the coupon with your ad today, knowing you can cancel 
anytime and receive a 100% refund for all unmailed issues. 

L 0117L1 Ì eR SI- IDPPZR 
P.O. Box F -1, Titusville, FL 32780 

305 -269 -3211, 8 a.m. - 5 p.m. 

SPECIAL Charter Subscription OFFER 
Save $5.00 

I 
I 
I 
I 
I 

Name 

I 
I 
I 

Yes, I want to become a charter subscriber of COMPUTER 
SHOPPER, the nationwide computer marketplace. Enter my 
Charter Subscription for the half price rate of 55.00 for 1 year 
(12 issues). If I'm not totally satisfied with my first issue, I can 
have a full refund and I keep the first issue FREE. 

Address 

City State Zip 

I- Payment Enclosed Master Charge VISA 

Card # Exp. Date ' I have enclosed my complimentary classified ad. 
I'd like to run my ad later. Please send me a Certificate. 

Mail to: COMPUTER SHOPPER, P.O. BOX F -1 
TITUSVILLE, FL 32780 or call 305-269-3211 ---------------------+ 
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Introduction to Low Resolution 

GRAPHICS 
Now you can produce amazing 
computer graphics - even if you 
can't draw a straight line. Literal- 
ly! Learn how to draw lines and 
shapes, make graphs, draw pic- 
tures and even do animations. The 
simple secrets of how to do all this 
are contained in SCELBI's new 
book "Introduction to Low Reso- 
lution Graphics." 

Today's exciting personal and 
small business computing ma- 
chines are generally provided with 
at least some kind of "low resolu- 
tion" graphics capability. What is 

low resolution graphics? It is gra- 
presented on 

a 

point-by- 
point basiswherethenumberof 
points is limited to about 8000 or 
less. The APPLE II by APPLE 
Computers, Inc., the Radio Shack 
TRS -80 and the Commodore PET 
all have low resolution graphics 
capability. So do many other kinds 
of microcomputers. 

What can you do with low reso- 
lution graphics? Lots of things . . 

If you know how! You can plot plain and simple or fancy and complex graphs to consolidate data, for business or pleasure purposes. But 
you can do so much more than that! You can use the capability to improve the presentation and impact of almost anything you want 
your computer to tell people. It can be used to animate games or data clarify and amplify educational materials, or just plain entertain 
people. Get started putting your computer to new and exciting uses through the world of graphics. Anyone can learn and apply these 
easy -to- understand techniques. Order your copy today! 

Shows How to 
Draw 

Straight lines 
Triangles 
Circles 
Elipses 
Borders 
Reverse backgrounds 
Deck of playing cards 
A clown that winks 
Football grid 
Animated football game 

In addition to these fundamen- 
tals of drawing and animation, 
the book tells how to synchro- 
nize computer -generated sounds 
to your illustrations. 

$9.95 1p No. 65 (use coupon on facing page) 

i 

Put Together 
Your Own Z80 Programs 

Using These 

Time -Tested Recipes 

- Utility Routines - 
- Stack Operations - 

- Search and Sort Routines - 
- Floating Point Routines - 
- Z80 Instruction Set - 

- And More - 

Z80 Software 
Gourmet Guide & 
Cookbook 

You need this cookbook! 

You'll be able to put together pro- 
grams without having to start 
from scratch. You'll have the most 
useful routines at your command - already programmed and ready - 
to -use. You'll get a plain -talk ex- 
planation of how the powerful 
Z80 instruction set works. And 
that's a big value to everyone, 
Z80 owner or not! 

Why is it called a cookbook? 

Because it's a book of recipes. It 
contains routines, subroutines and 
short programs. These are the in- 
gredients. All you do is take a 

pinch of this, a pinch of that. 
Combine the ingredients, and 
voila - your own masterpiece! 
Just the program to suit your 
taste. 

Check These 
Features 

Handy reference to Z80 
instruction set 

Search and sort routines 

Many general purpose 
utility routines 

Flow charts and source 
listings 

I/0 and interrupt 
programming 

Machine codes given in both 
hexadecimal and octal 
notation 

How to control and 
manipulate Z80 stack 

Code and numeric 
conversion routines 

Time tested recipes. 

Although the Z80 cookbook is brand new, SCELBI's software cookbook idea has been around for years. The recipes are really time 
tested! Tens of thousands of our 6800 and 8080 cookbooks have been used throughout the U.S. and in countries around the world. Add 
the "Z80 Software Gourmet Guide & Cookbook" to your recipe file box. Order today! 

$14.95 LI No. 75 (use coupon on facing page) 
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SCELBI 
Publications 

Z80 

INSTRUCTION 
HANDBOOK Handbook 

A complete guide 
to the Z80 in- 
struction set. Ma- 
chine codes pre- 
sented in both 
octal and hexa- 
decimal format. 
An index lists in- 
structions alpha- 

betically along with machine codes 
and timing information. Industry - 
standard mnemonics used throughout. 

$4.95" No. 20 

Z80 
Instruction 

Personal 
Information 
Management 
System 
Plain talk on 
what a computer 
can do for you. 
How to use a 

computer with- 
out knowledge of 
programming. 15 
examples include 

personal mailing list, accounts pay- 
able - even an intelligent ham radio 
log. For the TRS -80, PET and others. 

$9.95' No. 10 

MICRO 
COMPUTER 

POTPOURRI 

Microcomputer 
Potpourri 
Reference for be- 
ginner, techni- 
cian, engineer. 
Glossary with all 
the jargon. Helps 
beginners under- 
stand computer 
magazines, mfg. 
literature and 
serves as refer- 

ence for the pro. Reviews micropro- 
cessor chips in detail. Complete text 
on understanding microcomputers. 

$2.95' No. 70 
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UNDERSTANDING 

MICROCOMPUTERS 

Understanding 
Microcomputers 
300 -page no -non- 
sense easy- reading 
text. Simple -to -use 
glossary. Extra 
knowledge for 
reading and under- 
standing computer 
magazines and 
manufacturer's lit- 
erature. Instruc- 

tions for microcomputers. Machine 
language programming. Input /outpljt 
devices. Gives an intro to BASIC. 

$9.95' No. 90 

Calculating with 

BASIC 
Calculating 
with BASIC 
A variety of 
programs to 
help the stu- 
dent, scientist, 
engineer, tech- 
nician or hob- 
byist apply the 
language to 
practical prob- 
lems. Covers 

mathematics, finance and statistics, 
mechanical engineering and electron- 
ics. For fun Hangman and Space Cap- 
ture games are provided. 

$7.95' No. 30 

CTSCELBI Publications, P. 0. Box 3133, Milford, CT 06460 203-874-1573 

'IMPORTANT ORDERING INFO! Include $1.00 shipping /handling for each item. 
Prices shown are for North American customers. Master Charge, VISA, Postal and 
Bank Money Orders preferred. Personal checks delay shipping up to 4 weeks. 

No. 10 O No. 20 ID No. 30 D No. 65 O No. 70 D No. 75 ID No. 90 

Name (please print) 

Card No. Bank No. Exp. 

Address 

City /State 

Signature 

Zip 

Amt. Enc. 

See SCELBI books at your favorite 
computer or electronics store. 
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Piewing IJuicies 

Keyboard Input Soft- 
ware for the Z80 

Kerry W Newcom, 10 Evergreen Ave, Burlington MA 01803 

Every program that uses terminal or keyboard input 
must scan the incoming data to determine its validity. 
The order of keyboard entries is unpredictable, and in- 
teractive programs will often fail because all input se- 
quences are not tested. In some cases, testing all input 
combinations may be impractical or impossible as the 
number of valid input strings increases. 

These problems usually force a choice between two un- 
pleasant alternatives. One alternative is to rely on com- 
plex error checking and error messages. The other is to 
guarantee operation for only a small set of rigidly defined 
inputs. Error checking sometimes takes more lines of 
code than the routine that will eventually process the 
data, while rigidly defined input specifications result in 
an unfriendly and unforgiving user interface. 

The routine KEYIN, shown in listing 1, circumvents 
these problems by checking as narrow or wide a range of 
data inputs as desired by the calling routine. KEYIN will 
not return an invalid input to the calling routine, and bad 
data can be rejected by a single error message. KEYIN 
will also convert hexadecimal, decimal, or octal digits to 
binary while it is doing the error checking. KEYIN may 
be called by routines with vastly different requirements 
for alphanumeric data checking. 

Knowledge of two variables and the table on which 
they operate is central to understanding how KEYIN 
works. The variables are stored in locations TBLPNT and 
TBLCNT. TBLPNT holds the address pointer for the 
table, and TBLCNT holds the number of entries in the 
table. The table these variables operate on may be placed 
in read -only or programmable memory. If the table is in 
read -only memory, TBLPNT can move up or down the 
table as subroutines require larger or smaller sets of input 
characters. If the table is in programmable memory, one 
may put its contents under program control in addition 
to moving TBLPNT. 

For example, a subroutine may want to allow entry of 
one or more hexadecimal digits followed by an alphabetic 
command such as G for go or R for run. The table for this 
example would be constructed as shown in listing 2. The 
routine that calls KEYIN should place the address of 
TABLE in the location TBLPNT and the number of en- 
tries in the table (18 in this example) in location 
TBLCNT. The variable BASE should be set to 16 for 
hexadecimal decoding. 

When KEYIN is called, routine KEYIN2 will load reg- 

192 November 1979 © BYTE Publications Inc 

Listing 1: Z80 assembler code for the KEYIN routine. The pro- 
gram uses a table, as shown in listing 2, to determine acceptable 
input. 

LINE 

Is 

16 
17 
10 
19 

20 
1'1 

ADDR 

F200 
F202 
F204 
0007 

R OBJECT 

TBLPNT EQU oF200H 
TBLCNT EOU I1F211211 

NASE ECM 0F204H 
HELL EOU 07H 

YAPS 
22 r000 CODE IIF000N 

23 F000 DS KEVIN: PUSH DE 
24 F001 CS PUSH BC 
25 F002 FS PUSH AF 
26 F003 210000 LO HL, II ;INITIALIZE HL 
27 F006 ES KEYINI: PUSH HL ;SAVE NUMERIC INPUT 
28 F007 2A00F2 KEY1N2: LD HL, (TBLPNT) ;LOAD THE TAKE l'OINIER 
29 FOGA EH4602F2 LD HC, ( THLCNT) ;LOAD Y OF ENTRIES IN TABLE 
30 FOOE CD4AFO CALL CHARNE ;ACCEPT INPUT UITMOUT ECHO 
31 F011 EDB! CPIR ;SEARCH THE TAHLE 
32 F013 2807 JR Z, KEYIN3 IF VALID ENTRY NOT FOUND 

J 5 F1115 3E07 LD A, NELL ;THEN BEEP 
34 F017 CD38F0 CALL CHAROUT ;OR WRITE AN ERROR MESSAGE 
35 F01A 18EB .IR KEYIN2 :GO HACK AND GET NEX1 ENTRY 

16 FOIC CD38F0 KEYIN3: CALL CHAROUT ;ELSE ECHO CHARACTER 
37 FOIF El POP HL ;RESTORE NUMERIC INPUT 

38 F020 47 LD H,A }SAVE CURRENT INPUT IN 11EG.1' 

39 F021 79 LD A,C ;LOAD COUNT REMAINDER INTO A 
40 F022 EDSH04F2 LD DE, (HASE) ;LOAD HASE INTO DE 

41 F026 BD CP E 

42 F027 3008 JR NC, KEYIN4 ;1F ENTRY WAS GREATER 1HAN 

43 F029 2008 JR 2, KEYIN4 ;OR EQUAL TO EASE THEN EXIT 
44 F02H 29 ADD HL, HL ;ELSE FORM THE HINART 
O5; FO2C 29 ADD HL, 14_ 

46 F02D 29 ADD HL, HL 
4'7 FO2E 29 ADD HL, HL 
48 FO2F 85 ADD A, L 

49 F030 6F LD L, A 

50 F031 1803 JR KEYINI ;AND GET THE NEXT EN10Y 
Si F033 FS KEYIN4: POP AF ;RESTORE AF 
52 F034 78 LO A,N ;('LACE THE COMMAND IN REG A 

53 F035 Cl POP HC ;RESTORE DC 
54 F036 DI POP DE ;RESTORE DE 
55 F037 C9 RE7 ;EXIT KEVIN 
56 
5U 
59 EErE DECADE Eolo OEErEH 
60 

bl 

F1138 CS CHAROUI PUSH E4: 

61 F039 FS PUSH Ar 
64 ; HARDWARE DEPENDENT CODE 
65 F038 01rEEE LD BC, DECODE ;I /0 ADDRESS DECODING 
66 F030 E0714 CHAROI: IN A,1C) :CHECK STATUS OF OUTPUT DEVICE 
67 F030 CN6F DIT S, A OF NOT READY 
bH FD41 20F8 JR 7, CHARM ;THEN LOOP 
69 F043 OEFF LD C, orto ;ELSE SET DECADE rOR DATA Illo 

70 
71 F045 FI POP AF 
72 F046 E079 OUT (C).8 ;WRITE TO OUTPUT DEVICE 
73 F048 Cl POP BC 
74 F049 C9 RET ;EXII 
75 ; 

76 F04A CS CHARNE: PUSH DC 
n ; HARDWARE DEPENDENT CODE 
78 F04B 01FEEE LD BC, DECODE ;I/O ADDRESS DECODING 
79 F04E ED78 CHARI: IN A,ICI ;CHECK STATUS OF INPUT DEVICE 
80 FOSO CH77 NIT 6, A ;IF NOT READY 
81 F052 28FA JR 2, CIIARI ;THEN LOOP 
82 F054 OEFF LD C, IIFFH ;ELSE SET DECODE FOR DAIA TN 

03 ; 

84 roso E070 EN A, (C) 
85 
86 
87 

F0501 
F059 

Cl 
C9 

POP BC 
RET 
LIND 

;EXIT 

ERROR COUNT 11 

CPU (SECI67 

ASSEMBLY COMPLETE - NO ERRORS 

Listing 2: Table setup to allow KEYIN to recognize the com- 
mands G and R for go and rial, along with a hexadecimal 
number. 

TABLE: DEEM 'GR' 

DEEM 'FEDCBA9876543210' 



Listing 3: Multiple tables allow KEYIN to search for one of 
several different valid commands. Here tables are set up to 
search for RUN, RES (reset) and REG (register). 

TABLE: 
TABLE1: 
TABLEZ: 

DEFM ' R' 
DEFM 'EU' 
DEFM 'SG' 

ister pair HL with the table pointer and load register pair 
BC with the number of entries in the table. The routine 
CHARNE is called and it will accept one character from 
the keyboard without echoing the character. The routines 
CHAROUT and CHARNE are hardware dependent and 
are shown here only to illustrate how KEYIN interacts 
with the user. CHAROUT can be any routine that sends 
one character to an output device, and CHARNE can be 
any routine that accepts one character from an input 
device. The keyboard entry is passed back from 
CHARNE to KEYIN in register A. 

After CHARNE accepts an entry, the CPIR instruction 
in KEYIN2 begins searching TABLE for a valid entry. If a 
valid entry is found, the input character is echoed back to 
the terminal. If a valid entry is not found, an error 
message may be returned or the input may simply be ig- 
nored or rejected with an audible signal as it is here. 
Routine KEYIN2 will be reexecuted until it recognizes a 
valid entry. 

The CPIR instruction decrements the BC register pair 
as it compares the input character against the characters 
in the table. This is important since the value that is left in 
the BC register pair will be the binary value of the hexa- 
decimal input when the CPIR instruction terminates. 
When a valid entry is found, KEYIN checks register C 
against the variable BASE. If the value in register C is 
greater than or equal to BASE, KEYIN will return to the 
calling routine with hexadecimal input in register pair HL 
and the nonhexadecimal character in register A. If the 
value in register C was less than BASE, its binary value 
will be placed in the register pair HL and KEYIN will reset 
the table pointer and counter and wait for another char- 
acter. 

Another use of KEYIN is searching a tree for valid in- 
put. As an example, assume that a program would like to 
evaluate three similar commands and reject all others. 
For this example, valid command strings are RESET, 
REGISTER, and RUN. TABLE would be set up with R as 
the root letter followed by branches EU and SG, as 
shown in listing 3. Before KEYIN is called, TBLPNT is set 
to address TABLE, TBLCNT is set to one and BASE is set 
to zero. On the first call to KEYIN, all inputs will be re- 
jected except R. Once R is input, the calling routine sets 
TBLPNT to TABLE1 and TBLCNT to two. Now only the 
letters E and U will be accepted by KEYIN. If a U is input, 
a valid command has been found and the appropriate ac- 
tion can be taken. If the input was an E, the calling 
routine sets TBLPNT to TABLE2 and KEYIN is called 
again. KEYIN will now only accept the letters S and G, 
and the appropriate action may be taken once a valid in- 
put is accepted. 

In general, KEYIN will allow n -way branching from 
the root or any branch of a tree by setting TBLCNT to n, 
TBLPNT to the first of the n acceptable inputs, and BASE 
to zero for character input. 

Circle 320 on inquiry card. 

CROMEMCO 20% DISCOUNT 

List Our Price 

System III 5990 4792 
System II 3990 3192 
System I I with 10 Meg Disk 9995 7996 

NORTH STAR 16% DISCOUNT (or more) 
Horizon I - 32K Ram asm 2099 1763 
Horizon I - 16K Ram asm 1899 1595 
Horizon I - 32K Ram kit 1849 1553 
Horizon Ito Horizon 2 450 378 
32K Ram asm 659 525 

VECTOR GRAPHICS 20% DISCOUNT 
Vector MZ -2 (630K disk) 48K Ram 3750 3000 

SorocIQ120 995 790 
Perkin Elmer Bantam CRT 996 750 

Intertube II 995 750 
Integral Data IP125 799 699 
Escon Selectric Interface 496 422 
NEC 5510 R Word Processor Printer 2900 2450 

Professional A /r, A /p, Ledger, Payroll, Medical Billing soft- 
ware with customization available. Send for our catalog - 
Some prices are too low to quote. 

SARA TECH 
COMPUTERS 
P.O. Box 692 
400 Base 

Venice, Venice, FL 
33595 6 
(813)485 -3559 

Now learn the 
electronics 

of microprocessing. 
o the challenge and 

Heath H-8 Compute' 
Enjoy 

excitement learning about 
® anoH- 9V,deo re/m,na 

microprocessing hardware - how 
it functions and how to repair it - 
by actually building your own 
equipment as you learn. 

National Technical School's Microcomputer Division offers three such 
learn -by -doing courses that you can enjoy at home, in your spare hours. Each 

combines clear, concise lessons with Heath and NTS- designed digital 
equipment -a combination our students tell us makes for "lively" home study. 

Find out more about these valuable NTS Microcomputer Courses. Send today 
for our colorful 65 -page catalog -it's FREE! 

No obligation. No salesman will call. Approved for veteran training. 

7111.11110' ® 

Clip And 

Mail Today! r 

L 

NATIONAL TECHNICAL SCHOOLS 
TECHNICAL -TRADE TRAINING SINCE 1905 

Resident and Home -Study Schools 
4000 South Figueroa St. Los Angeles. Calif 90037 

NATIONAL TECHNICAL SCHOOLS 
4000 South Figueroa Street Los Angeles, California 90037 

Please rush your FREE 65 -page color catalog 

Name 

Address 

City 

State ZIP 

Check if interested in G I. Bill information. 

Check if interested ONLY in classroom training in Los Angeles 

Dept. 252 -119 

7 

.1 
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SOFTSIDE 

SoftSide is for those who have adopted a TRS -80, and 
unleashed their imaginations. - a magazine that helps 
you discover the endless variety of taks your new 
friend will do for you. 

Every month we publish games, household applica- 
t ions, educational aids, business programs. 
SoftSide means Software! 1 Year- 12 issues $18.00 

PROG 60 

A bi- monthly magazine for the serious programmer 
who wants to know HOW his computer works and 
WHY. Machine language, construction projects, 
specialized applications software ... not just for the 

advanced computer hobbyist, but 
for the computerphile who wants 

the most from his machine. 
1 Year - 6 issues $15.00 

HARDSIDETM 
Your market for new 
and used micro- 
computer equipment. 
Telephone 603 -673 -5144 

COD orders require 25% cash deposit 

Prices do not Include shipping 

APPLE SEED 
If you're an Apple II 

owner, you've been 
longing for a good software 

publication and hoping 
someone would get 

around to it. 

We have. Apple Seed is 

to the Apple II what SoftSide 
is to the TRS -80. And its brand new. 

Apple II enthusiasts wi I eat up this special 
introductory offer! 1 Year- 12 issues $15.00 

NEW USED 

RETAIL HARDSIDE 
LIST DISCOUNT WE'LL 

UNIT PRICE PRICE PAY SELL 

Level I 4K $499 $449 $275 $375 
Level II 4K $619 $557 $370 $475 
Level 116K $729 $856 $365 $475 
Level 1116K $649 $764 $500 $650 
Level I 16K, No Keypad - $669 $450 $600 

EXPANSION INTERFACE 
OK $299 $269 $175 $240 

....18K $448 $3691$403 $225 $315 

....32K $597 $4691$537 $275 $390 

DISK DRIVES 
Radio Shack NO $499 $449 $275 $399 
Radio Shack 01 $499 $449 $250 $375 
Percam TFD.100 $399 
Percom TFD-200 dual density 197K $675 
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NEW USED 

RETAIL HARDSIDE 
LIST DISCOUNT WE'LL 

PRINTERS 
PRICE PRICE PAY SELL 

Centronics 779 $1559 $1000 $650 $850 
Tractor Feed 
Centronics P1 $499 $399 $250 $325 

Quick Printer li $219 $197 $125 $175 
Line Printer II $999 $899 
Line Printer Ill $1999 $1799 

Requires Cable $39 $35 $20 $30 
R/S 26 -1401 

TRS -80 HARDWARE ACCESSORIES 
Telephone Interface II $199 $179 $100 $150 
18K Memory Kits $149 $99 
RS232C Serial Interface $99 $89 $50 $75 
TRS -232 Interface $49 
Data Dubber $49 
Line Cord Suppressor /Filter $32 



UTILITIES 
8080 -280 Conversion by M. Kelleher. Permits you to 
enter 8080 codings and returns the Z80 equivalent. L 
II, 16K $15.00. 

KVP Extender by Lance Micklus. Corrects keyboard 
bounce, upper case lock, permits use as a terminal, 
screen printing. On lape ($24.95) or disk ($29.95) 

Level Ill Basic by Microsoft. The most powerful 
BASIC you can buy for the TRS -80 in 5k of space, 
opens up fantastic new dimensions! Disk program- 
ming power, graphics commands, editing cr.nmands, 
long error messages, hex and octal constants and 
conversions, user -defined functions, much more! You 
get power that might otherwise cost you hundreds of 
dollars in additional equipment. It's like getting a 
whole new computer! $49.95. 

MMSFORTH by Miller Microcomputer Services. 
New version of the powerful, fast FORTH language 
compiler for TRS -80. Disk version offers virtual 
memory, supports one to four disk drives, has both 
disk and tape input /output capabilities. A stack - 
oriented structured language at an affordable price. 
MMSFORTH cassette version, Level II, 16K $39.95 
MMSFORTH disk version, Level II, 16K $49.95 
MicroFORTH primer $15.00 

TRS -80 Fortran. Includes the finest Z -80 development 
software available: Z -80 Macro Assembler, text 
editor, linkage loader, plus ANSI Fortran IV on two 
minidiskettes - requires a 32K system with one disk 
drive. NEW REDUCED PRICE $150. separately 
$80.ea) 

System Copy by Kalman Bergen. Makes backup 
copies of object ( "system ") tapes. Features include 
copy, verify read, rename, verify write. No 
knowledge of machine language required. Level II, 
16K $9.95. 

NEWDOS by Apparat. DISK ERRORS SOLVED! 
Stop blaming your drive, fix your DOS with 
NEWDOS: an enhanced disk -operating system 
capable of correcting over 70 errors in TRSOOS 2.1 to 
improve reliability, and key bounce, enable DOS 
commands to be called from BASIC and much more! 
Available NOW for 16K systems with a minimum of 1 

disk drive. $49.95. 

NEWDOS + by Apparat. Includes all the features of 
the original NEWDOS and adds 7 new utilities, 
including SUPERZAP, Disk Editor /Assembler, (Ns- 
assembler, and Level I BASIC for Disk. $99.95 

NEW TITLES 
Secrets of Tarot $9.95 
Magic Paper Calculator 9.95 
Directory (Disk) 9.95 
Alien Invasions 9.95 
Form Let terlTypewriter 24.95 

Casino Anthology 7.95 
Five Card Stud 
Five Card Draw 
Slot Machine 

War Game 7.95 

WRITE FOR OUR FREE 80 -PAGE CATALOG 

Circle 313 on inquiry card. 

ACTION GAMES 

Taipan by Art Canfil Sail the China seas, dodging 
pirates and cutthroats, to make 

your fortune trading in arms 
and opium. Level II, 16K. $9.95. 

Slalom by Denslo Hamlin. Choose between Slalom, 
Giant Slalom and Downhill. Level I1, 16K $7.95. 

Air Raid by Small Systems Software. High speed 
machine language program with large and small 
aircraft flying at different altitudes. Ground -based 
missile launcher aimed and fired from keyboard. 
Planes explode when hit, cause damage to nearby 
aircraft. Score tallied for hits or misses. Level I or II, 
4K $14.95. 

AB Star Baseball by David Bohtke, Level II, 16K 
$7.95. 

Batter Up by David Batlike. Level II, 16K $5.95. 

X -Wing Fighter II by Chris Freund. Piloting an 
X -Wing fighter, you're out to destroy the Death Star! 
A new, improved version of an exciting space 
favorite. Level II, 16K. $9.95. 

Ten Pin by Frank Rowlett. A game of coordination, 
the scoring is true to the rules of the sport. Level II, 
16K $7.95. 

Balloon Race by Dean Powell. High above the 
Atlantic, your balloon must be cleverly maneuvered 
with the prevailing winds to reach Paris. Level II, 
16K, $9.95. 

Adventures by Scott Adams. Feel as it you're 
manipulating HAL from 2001 when you play these 
machine language games. Hardly any rules, finding 
out is part of the fun Two adventures on 32K disk, 
$24.95. Tape - choose from Land Adventure, Pirate's 
Cove, Mission Impossible, The Count, Voodoo 
Castle, Strange Odyssey, and Fun House. $14.95 
each. 

Dog Star Adventure by Lance Micklus. You're 
trapped aboard an enemy battlestar ... can you find 
the gold, rescue the princess, discover the plans and 
safely escape? Level II, 16K $9.95. 

Journey To The Center Of The Earth by Greg 
Hassett. Excellent introduction to the excitement of 
ADVENTURE. Written in BASIC for ease of 
understanding, yet last and fun!! Level II, 16K tape 
$7.95. 

Amazin' Mazes by Robert Wallace. Ever- changing 
maze situation. Level II, 16K $7.95. 

Kamikaze by Russell Starkey. Command your ship 
against attacking suicide planes. Machine language 
graphics make this fast and tun! L I1, 16K $7.95 

Space Battles by Level IV. Assume the role of 
Galactic mercenary, roaming the universe in search 
of enemy aliens and the bounty you reap from 
destroying their ships! Danger, thrills, fast action - 
and financial headaches as well! Features three levels 
of play; fast, machine language graphics; real -time 
input; Level II, 16K Tape or 32K Disk. Tape - $14.95; 
Disk - $19.95. 

SIMULATIONS 

3 -D Tic Tac Toe by Scott Adams. Three skill levels - 
author warns you to practice before tackling 
computer's third skill level. Il, 16K $7.95 

Star Trek 111.3 by Lance Micklus. One of the most 
advanced Star Trek games ever written. Level II, 16K 
$14.95. 

End Zone by Roger W. Robitaille, Sr. Authentic 
football simulation, right down to the 2- minute 
warning. Levet I or II, 16K $7.95 

Cribbage by Roger W. Robitaille, Sr. You versus the 
computer - cribbage played by standard rules. Level 
II, 16K, $7.95. 

'Round The Horn by Rev. George Blank. You're the 
captain of a clipper ship racing from New York to San 
Francisco. Level II, 16K $9.95. 

Concentration by Lance Micklus. One of the most 
popular television games. Level II. 16K $7.96. 

Safari by David Bohlke. You're in the running for a 
film contract at a major Hollywood studio. To qualify, 
you must photograph the most wild animals in their 
natural habitat. Level II, 16K $7.95. 

Pork Barrel by Rev. George Blank. Place you in the 
shoes of an aspiring Congressman. Level II, 16K 
$9.95. 

Backgammon by Scott Adams. Level II, 16K $7.95 

Chess Companion by M. Kelleher. Combines chess 
dock features with ability to record your moves while 
action is fast and furious. Level II, 16K $7.95 

Sargon Chess by Dan and Kathe Spracklen. Winner 
of the 1978 San Jose Microcomputer Chess Tourna- 
ment. Level II, 16K $19.95. 

PERSONAL 

RPN Calculator by Russell Starkey. A self- document- 
ing calculator program. Uses Reverse Polish Notation 
with 4 -level stack, 100 memories, scientific functions. 
Level II, 16K $9.95. 

Home Financial Management by M. Kelleher. Turns 
your computer intoa personal financial advisor. Level 
I I, 16K $9.95. 

Ham Radio by M. Kelleher. Amateur Frequency Allo- 
cations, ID Timer, O- signal File, Amateur Log 
Routine, Propogation Forecasting. L II, 16K $9.95 
Special Disk -enhanced version, 32K $24.95 

Educator Assistant by Steve Reisser. Five programs 
of value to educators. Compute percentage, 
individual student averages, class averages, standard 
test scores, final grades. L II, 16K $9.95 D, $14.95. 

Typing Tutor by 801.15. A set of programs designed to 
teach you touch typing. Takes you from basics to 
high -speed drill, with quizzes and grades. Progress at 
your own pace, and have fun mastering an 
enormously useful skill. Level II, 16K - $19.95. 

Personal Finance b, Lance Micklus. 33 different 
budgets can be easily adapted by user to fit his 
individual needs. A 2 -part program, entry and 
search. Level Il, 16K $9.95. 

Advanced Personal Finance by Lance Micklus. Same 
as above with advanced analysis routine. Supports 
Disk Files D, 32K $24.95. 

Basic Statistics by Steve Reisser. Pearson product - 
movement correlation coefficient, chi -square, Fisher 
T -test, sample analysis of variance, Z- scores and 

TM standard scores, with a random number generator 
built in to simulate data. L II, 16K $20.00. 

TRS -80 SOFTWARE 
EXCHANGE 
P.O BOX 68, Milford, NH 03055 

DEALER INQUIRIES INVITED 
Telephone orders accepted for Master 

Charge or VISA accounts. Call Monday 
through Friday, 9:00 a.m. to 9:00 p.m. 

EST at: 603.673.5144 
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Technical fuucn 

A Proposed Graphics 
Software Standard, Part 1 

Vincent C Jones, 1913 Sheely Dr, Ft Collins CO 80526 

A major stumbling block to making good software 
available in the personal computer market is the lack of 
standardization. Each manufacturer and software 
developer establishes internal standards for software and 
hardware interfaces, and they are usually incompatible 
with one another. Reasons for this vary from the 
experimenter's attempts to save 1 byte of memory in a 
14 K byte program, to the mainframe manufacturer 
seeking to protect a development investment. The net 
result is the same. Extensive modifications are typically 
required to run software on any machine that differs 
from the original development's hardware and software 
configuration. 

In an effort to prevent this fragmenting effect from 
overwhelming graphics applications programming, the 
following graphics interface software protocol is pro- 
posed as a standard. 

This two -part article presents a complete 
microcomputer- oriented graphics software protocol and 
the algorithms required to implement it on typical raster 
scan graphics displays. The functions of hardware 
initialization, screen erase, point display, line generation, 
character generation, and animation are defined, and 
their implementation is demonstrated with a sample 
8080 /Z80 assembly language version for the Cromemco 
Dazzler. The power of a standard protocol is illustrated 
by a diagnostic demonstration program using the propos- 
ed 1 K byte 8080 assembly language protocol standard. 

The standard actually proposes two separate but 
dependent protocols. The top -level protocol is machine 
independent. It defines a standard display coordinate 
system, several standard display modes, the available 
functions, and what these functions do. For example, a 
request for a red line from the center of the screen to the 
bottom right corner would always require the following 
command sequence: 

CHAR (RED) Set the current 
color to RED 

CURSOR Move to the 
(128,128) center of the 

screen 
LINE (255,0) Draw the line 

Obviously, not all displays are capable of color; a 
black and white display would draw a white line instead. 
To compensate for any deficiencies in the hardware that 
is being used, a feedback path is included to inform the 
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user program of the available capabilities. General -pur- 
pose programs can check to verify that the display being 
used is suitable and, if necessary, display an error (or 
warning) message, or use a different algorithm to 
accomplish the task at hand. For example, a TV tennis 
game could check to see if full color was available. If so, 
it could use red paddles, a yellow ball, a green court, and 
white boundaries. If only three colors were available, the 
paddles and ball could be the same color. If only a black 
and white display was available, all markings could be in 
white with a black court and background. 

The lower -level protocol defines the calling sequences 
used in a particular programming language. When 
necessary, it also defines where the routines are loaded in 
memory, and the addresses of their calling vectors. 
Returning to the example of drawing a red line, an 8080 
(or Z80) assembly language program would use the in- 
struction sequence: 

MVI 
CALL 
LXI 
CALL 
LXI 
CALL 

A,11H 
0113H 
H, 8080H 
010AH 
H, FFOOH 
0110H 

;Code for Red 
;Vector for CHAR 
;X= 128, Y = 128 
;Vector for CURSOR 
;X = 255,Y =0 
;Vector for LINE. 

Similarly, a BASIC program would read: 

REM - Set the current color to RED 
CHA 17 
REM - Move to the center of the 

screen 
CUR 128,128 
REM - Draw the line down to corner 
LIN 255,0. 

Suitable standards for other languages remain to be 
developed. Reader suggestions are welcome. 

0.255 
ti 

255,255 

0 0 INCREASING X -. 2550 

Figure 1: Standard coordinate system used in the proposed 
graphics software standard. 



5 reasons why you should not buy 
the electric penc=il II`" 

Check the appropriate box(es): 
You love typing the same copy 20 thousand times a day. 

Ill Your secretary can type 250 words per minute. 
Ill You're dying to spend $15,000 on a word processing system, just for the 

tax investment credit. 
Pl All your capital assets are tied up in a 10 -year supply of correction fluid. 
L_ 1 You never commit a single thought to paper. 
If you have checked one or more boxes, you do not need The Electric Pencil. 
On the other hand, you may want to join the thousands of people who haven't 
checked a single box. 

The Electric Pencil II is a Charac- 
ter Oriented Word Processing System. 
This means that text is entered as a 

string of continuous characters and is 

manipulated as such. This allows the 
user enormous freedom and ease in the 
movement and handling of text. Since 
line endings are never delineated, any 
number of characters, words, lines or 
paragraphs may be inserted or deleted 
anywhere in the text. The entirety of 
the text shifts and opens up or closes 
as needed in full view of the user. The 
typing of carriage returns or word 
hyphenations is not required since 
lines of text are formatted automatic- 
ally. 

As text is typed and the end of a 

line is reached, a partially completed 
word is shifted to the beginning of the 
following line. Whenever text is insert- 
ed or deleted, existing text is pushed 
down or pulled up in a wrap around 
fashion. Everything appears on the 
video display as it occurs, which elim- 
inates guesswork. Text may be review- 
ed at will by variable speed scrolling 
both in the forward and reverse direc- 
tions. By using the search or search 
and replace functions, any string of 
characters may be located and /or re- 
placed with any other string of charac- 
ters as desired. 

Numerous combinations of 
line length, page length, line 
spacing and page spacing permit 
automatic formatting of any 
form. Character spacing, bold 
face, multicolumn and bidirec- 
tional printing are included in 
the Diablo versions. Multiple 
columns with right and left justified 
margins may be printed in a single pass. 

CP/M versions 
Digital Research's CP /M, as well as 

its derivatives, including IMDOS and 
CDOS, and Helios PTDOS versions are 
also available. There are several NEC 
Spinwriter print packages. A utility 
program that converts The Electric 
Pencil to CP /M to Pencil files, called 
CONVERT, is only $35. 

Features 
CP /M, IMDOS and HELIOS compatible 
Supports four disk drives 
Dynamic print formatting 
D I AB LO and N EC printer packages 
Multi- column formatting in one pass 
Print value chaining 
Page -at -a -time scrolling 
Bidirectional multispeed scrolling con- 
trols 
Subsystem with print value scoreboard 
Automatic word and record number 
tally 
Cassette backup for additional storage 
Full margin control 
End -of -page control 
Non -printing text commenting 
Line and paragraph indentation 
Centering 
Underlining 
Bold face 

Upgrading policy 
Any version of The Electric Pencil 

Have we got a version 
for you? 

The Electric Pencil II operates 
with any 8080/Z80 based microcom- 
puter that supports a CP /M disk sys- 
tem and uses an Imsai VIO, Processor 
Tech. VDM -1, Polymorphc VTI, Solid 
State Music VB -1B or Vector Graphic 
video interface. REX versions also 
available. Specify when using CP /M 
that has been modified for Micropolis 
or North Star disk systems as follows: 
for North star add suffix A to version 
number; for Micropolis add suffix B, 

e.g., SS- I I A, DV- I I B. 

Vers. Video Printer Price 

SS-11 SOL TTY or similar S225. 
SP-II VTI TTY or similar 225. 
SV-11 VDM TTY or similar 225. 
SR-II REX TTY or similar 250. 
SI-Il VIO TTY or similar 250. 
DS-II SOL Diablo 1610/20 275. 
DP-11 VT I Diablo 1610/20 275. 
DV-II VDM Diablo 1610/20 275. 
DR-II R EX Diablo 1610/20 300. 
Dl-Il VIO Diablo 1610/20 300. 
NS-II SOL NEC Spinwriter 275. 
N P=11 VTI N EC Spinwriter 275. 
NV-II VDM N EC Spinwriter 275. 
NR-11 REX NEC Spinwriter 300. 
NI-11 VIO NEC Spinwriter 300. 
SSH SOL Helios /TTY 250. 
DSH SOL Hel ios /Diablo 300. 

Attention: TRS -8O Users! 
The Electric Pencil has been de- 
signed to work with both Level I 

(16K system) and Level II mod- 
els of the TRS -80, and with vir- 
tually any printer you choose. 
Two versions, one for use with 
cassette, and one for use with 
disk, are available on cassette. 

The TRS -80 disk version is easily tran- 
sferred to disk and is fully interactive 
with the READ, WRITE, DIR, and 
KILL routines of TRSDOS 2.1. 

Version Storage Price 

TRC Cassette $100. 
TRD Disk $150. 

m 
SS 

MICHAEL SHRAYER SOFTWARE, IN 

1198 Los Robles Dr 
Palm Springs CA 92262 

(714) 323 -1400 

C. 

Wide screen video 
Versions are available for Imsai 

VIO video users with the huge 80x24 
character screen. These versions put al- 
most twice as many characters on the 
screen!!! 
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may be upgraded at any time by sim- 
ply returning the original disk or cas- 

sette and the price difference between 
versions, plus $15 to Michael Shrayer 
Software. Only the originally purchas- 
ed cassette or diskette will be accepted 
for upgrading under this policy. 

Demand a demo from your dealer ! 
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WE ARE KNOWN FOR OUR PROMPT, 
COURTEOUS SERVICE 

TELETYPE MODEL 43 
4320 AAA (1-TL interface) $985 
4320 AAK (RS232 interface) $1,085 
with transformer to operate on 50Hz, 220v, installed 
inside cabinet add $100 

We stock paper and ribbon for the Teletype Model 43 

PET, NEC SPINWRITER, DIABLO, CENTRONICS, 
TRS80, PER SCI also available. 

HAZELTINE 1500 (assembled only) $945 
1510 $1,085 
with 50Hz, 220v current adaptation $100 
also available with Danish, German or French 
character sets add $30 

INTERTUBE II $800 

IMS 5000 SERIES, COMPLETE Z80 SYSTEM 
2 I/O ports, 1 K EPROM bootstrap loader, double 
density, dual 51/4 " disks, CP/M. S -100, 12 slot main- 
frame. A new rising star! No waiting. 

MARINCH I P SYSTEMS M9900 
ELEGANT 16 BIT CPU, S100 COMPATIBLE. 

Multi -user, multi -processor operating system. PASCAL, 
Extended precision commercial BASIC, FORTH, META & 
applications package. Complete kit and DISCEX soft - 
ware$550; Assembled $700. We configure systems to 
meet your budget & your needs. Hard Disk interface (with 
software) available. 

IMS MEMORY, 16K Fully static, 250 ns $280 

TEI S100 Mainframes 
12 slot - MCS 112 $433 
22 slot - MCS 122 $609 
These mainframes are completely assembled, tested 
and contain everything required for plug -in operation. 

TARBELL Floppy Disk Controller $255 

KONAN HARD DISK CONTROLLER $1,550 
S -100 compatible, plugs into S-100 mainframe. 

INTERTUBE SUPER BRAIN $2,885 
Dual Z80, dual floppy double density, 4Mhz., CP/M. 
Contained in Intertube II. 

INNOTRONICS -the most reliable 8" floppy drive on the 
market! MTBF greater than 8,500 hours. Head life greater 
than 15,000 hours under normal operating conditions. 
Shugart compatible. 
Drive alone $ 545 
2 drives with power supply and cabinet $1,525 

SIEMENS DRIVES 
8" Double Density, Shugart Compatible $420 

MODEM: "THE CAT" from Novation $190 
Originate /Answer. 300 baud. 

TO ORDER: We ship within 24 hours after receipt of certified check. money order or cash- 
iers check. Credit cards: add 4%. Personal checks: allow ten days. $12 shipping for ter - 
minals. $3 for memories and modem. New York residents include sales tax. Prices and 
availability subject to change without notice. 

-WE EXPORT TO ALL COUNTRIES- 
-O VERSEAS CALLERS USE (212)4486298 ONLY - 
We have no reader inquiry number. Please call or write. 

JOHN D. 
OWENS ASSOCIATES, INC. 

12 SCHUBERT STREET (New Address) 
STATEN ISLAND, NEW YORK 10305 

DAY, EVENING, WEEKEND, HOLIDAY CALLS WELCOME! 

(212) 4486283 (212) 448.6298 
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The Standard Display 
The protocol defines a standard display device to cir- 

cumvent hardware differences. The standard device 
displays 256 lines with 256 points on each line. As shown 
in figure 1, the origin (X = 0, Y = 0) is defined as the bot- 
tom leftmost point on the display. X increases to a max- 
imum value of 255 as you move to the right, Y increases 
to 255 as you rise to the top. This defines the first 
quadrant of the standard Cartesian coordinate system. 
Each picture element (pixel) may be black, white, red, 
green, blue, yellow, cyan, or magenta (any combination 
of the three primary colors). 

The display to be used is programmed to imitate the 
standard. To facilitate this procedure, four standard 
display modes are defined. Mode 0 requests the max- 
imum possible resolution while mode 1 requests the max- 
imum choice of colors. This allows for displays, such as 
the Cromemco Dazzler, which offer a trade -off between 
resolution and color. Two additional modes provide the 
ability to deliberately select larger pixels. Mode 2 is 128 
by 128 resolution and mode 3 is 64 by 64 resolution. 
Regardless of the resolution actually used, the coordinate 
system remains at 256 by 256, as defined above. General - 
purpose applications programs can check to determine 
the available resolution and range of colors, whether the 
display is black and white or color, whether or not 
individual points can be erased, and if dual- buffered 
animation is available. 

The Standard Functions 
A five command repertoire is generally considered to 

be the bare minimum for a general -purpose graphics 
display. These commands provide all the output 
capabilities normally found on commercial nonintelligent 
graphics terminals, such as the Tektronics 4010. The 
routines are: 

PAGE: Next page, ie, 
erase the entire 
screen. 

CURSOR (X,Y): Position the cur- 
sor at the point 
XX. 

DOT: Set the pixel 
defined by the 
cursor position to 
the currently 
selected color. 

LINE (XX): Set the pixels 
along the line 
connecting the 
current cursor 
position to the 
point XX to the 
currently selected 
color. 

CHAR (VAL): Display the 
character whose 
ASCII value is 
VAL at the cur- 
rent cursor posi- 
tion using the 
currently selected 
color. 



INTERTEC'S 

INTENT 
ATTENTION OEM's and DEALERS: 
Your customers request InterTube 
terminals for one simple reason. They 
outperform the competition so well 
that it's foolish to consider any 
other terminal. Add to that I nterTube's 
rugged design which insures you of 
the reliability that brings customers 
back. And modular design engineering 
that makes service a snap! 

But best of all, the InterTube is 
readily available. Just a quick call and 
you'll have units in stock. 
Immediately! And our scheduled 
delivery program will help you keep 
them in stock. 

Good margins, good service, good 
delivery. Simple? You bet it is! 
InterTube I I dealerships and OEM 
agreements are now available in many 
areas. Contact us today and start selling 
from stock tomorrow! 

INTETEC 

C CMS 

Eli. 

The I nterTube I I Video Display Terminal 
is truly representative of the latest 
state -of- the -art advances in 
microprocessor technology. Its basic 
teletypewriter compatability 
combined with its numerous "smart" 
terminal features satisfy the universal 
requirement for a low -cost, high 
performance video terminal. 
You get everything you need. An upper 
and lower case character set displayed on 
a sharp 8 X 10 dot matrix. A full 24 line 
by 80 character screen. A status line 
displayed in reverse video. A complete 
ASCII keyboard with an 18 -key 
numeric pad. 

You get full cursor addressing, 
automatic repeat of all keys and 
individual backspace and shiftlock keys. 
Plus, a graphics mode for easy design 
and display of all types of forms. And 
an RS -232 serial printer port. 
And you get everything your operators 
need to make their jobs a pleasure. A 
hooded display that cuts glare and gives 
extra privacy. A wide bandwidth monitor 
for sharp images everywhere on the screen. 
Below- the -line character descenders to 
make reading easier. A programmable 
white -on -black or black -on -white display 
and a self -test mode for easy maintainability. 
You get high powered text editing with 

VIDEO DISPLAY TERMINAL such features as character and line 
insert /delete, full and /or partial block 
transmit, programmable end -of -line 
terminators, and protected fields. All 
standard! And all for a retail price you 
won't believe ... only $995. Incredible! 

Corporate Headquarters: Headquarters: 2300 Broad River Road Columbia, South 

Circle 180 on Inquiry card. 

Carolina 29210 803 / 798 -9100 TWX: 810-666-2115 
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To facilitate matching the hardware requirements of 
many displays, an initialization command is also 
required: 

INITG: Initialize the graphics 
subsystem. 

Finally, a 2- buffer animation command is included for 
interactive graphics and game playing: 

ANIMAT: Display the refresh buffer 
currently being filled and 
open a second refresh 
buffer for filling. 

Display mode and current color selection are provided 
by the routine CHAR through ASCII control characters. 
Standard carriage control characters are also recognized. 
Display description parameters are returned by the 
routine INITG. 

Let us now examine the function of each of the seven 
routines in detail. 

INITG 
The INITG function serves three primary functions. As 

an aid to the user, the display software is initialized to a 
standard configuration; the cursor is positioned at X = 0, 
Y = 0, the current color is set to white, the display is 
cleared, animation is disabled, and the display mode is 
set for maximum resolution (mode 0). Special options 
peculiar to the particular display are also disabled so that 

general- purpose programs do not have to be aware of 
them to function correctly. Secondly, this routine per- 
forms any initialization functions required by the display 
hardware. For those displays which refresh from pro- 
gram memory, the routine establishes the refresh buffers. 
If the display is under program control, it is turned on. 
Finally, INITG sets the display description variables to 
the appropriate values. Failure to initialize the display 
before using any of the other functions may lead to 
unpredictable and potentially disastrous results. 

PAGE 
The PAGE function clears the display screen. No other 

changes are made to the state of the display: the cursor is 
not moved, the current color is not changed, and the 
display mode is unaffected. 

CURSOR 
The CURSOR function sets the display cursor to a par- 

ticular pixel on the screen. This establishes the initial 
location for the display functions which affect individual 
pixels on the screen. Coordinates are always interpreted 
on the 256 by 256 pixel matrix regardless of the actual 
resolution of the display. This is true even when the 
display mode is deliberately set to a lower resolution 
mode. 

When in a lower resolution mode, the low -order bits of 
the position requested are ignored. For example, when in 
128 by 128 resolution mode (mode 2), the points (8,4), 
(8,5), (9,4), and (9,5) will all be interpreted as the same 
pixel (the low -order bit in each coordinate has no effect). 

SPECIALIZING IN 

DUALITY MICROCOMPUTER HARDWARE 
INDUSTRIAL EDUCATIONAL SMALL BUSINESS PERSONAL 

BUILDING BLOCKS FOR MICROCOMPUTER SYSTEMS. CONTROL & TEST EQUIPMENT 

= --- " 
# 

-.ant 

R2 I/O 
2K ROM 

2K RAM 

3 Serial Ports 
1 Parallel Port 

WIRED: $295.00 

ECT -100 -F 
RACKMOUNT 
CARD CAGES 

KIT: $200.00 
WIRED: $250.00 

EL'T 

POWER SUPPLIES, CPU's, MEMORY, OEM VARIATIONS 

ELECTRONIC CONTROL 

'ski M1,lli 
l' 

ínpJ,9,l 

ß9ili[i1SiI 

16 K RAM 
FULLY STATIC 
MEMORY 

KIT: $279.00 
WIRED: $310.00 

TT -10 
TABLE TOP 
MAINFRAMES 
KIT: $340.00 
WIRED: $395.00 

763 RAMSEY AVE. 
HILLSIDE, N.J. 07205 

(201) 686-8080 
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WUATIT. 
for Apple II *. 

Finally, the world's most popular data base 
query system can be used in one of the world's 
most popular personal computers- Apple II *. 

WHATSIT'' is also available for 
Northstar Basic & CP /M." 
IBM single & double density, corn micro, 
Micropolis Mod I & II. Helios II. Altair Hard Sector. 

See it at the 
West Coast Computer 

Faire, booth 327. 

INFORMATION UNLIMITED 
P.O. Box 8372 

Merrillville, Indiana 46410 
(219) 924 -3522 

Dealer inquiry welcome. 

W hetsa is a trademark of Computer Hcadware 
Apple ti rs a trademark of Apple Computers Inc 

- CP Mis a trademark of Digital Research 

Circle 401 on inquiry card. 

- SYSTEMS 

64K RAM BOARD 

The ZS- SYSTEMS 64K RAM 
board is designed to operate 
in any Z80 based microcom- 
puter having S -100 bus. It 
uses I6K dynamic RAM chips, 
& features: - Board select - Bank select 

-Transparent on -board 
refresh 

-2 or 4MHz operation 
(w/ no wait state) 

-Memory disable 

FLOPPY DISK 
CONTROLLER 

Handles with no modification 
up to 

4 standard 8° drives 
(Shugart or compatible) or 

' 3 minidrives 5° 
Run with 2 or 4 MHz CPU 

Compatible with Cromemco 
and M /PM multiuser. Fully 
assembled, burned in, & 

tested. Available from stock 
to 60 days 

As low as $500.00 in 
quantities of 100 

Price of one $695.00 

With 16K RAM $359.00 
Plus shipping charges 

Use CP /M Disk Operating System 
Using the 1771 LSI controller 
Price of one 5245.00 
PC board only 535.00 

SEND FOR FREE INFORMATION 
ô months warranty on our boards with normal use 

ZS- SYSTEMS 
PO Box 1847, San Diego, CA 92112 

(714) 447 -3997 

VERSATILITY 
For 

IRS -80 

CORPORATION 

PASCAL COMPILER 
Pascal /MT" is designed b run under CP /M. 
It provides an efficient development cycle 
plus efficiently executing object programs us- 
ing a highly structured language so fewer 
programming errors are made. Pascal /MT 
has extensions to standard Pascal. 

Features: 
'Compiler executes only in 32K. 
'Direct I/O manipulation. 
'logical Functions allow bit manipulation. 
'Assembly languages interlace. 
'Object programs execute ten times faster than 
P-code system. 

'Includes real time symbolic debugger. 
- 
Accurate 16 digit BCD business arithmetic. 

Package Includes System Diskette and In- 
struction Book (Requires GPM) 
price S10000 

Pascal Users Manual and Report" is avail- 
able and highly recommended, price ... S995 

FROM THE ORIGINATOR OF THE TRS -80 PROJECT 

HEADQUARTERS FOR PASCAL 

UCSO PASCAL 
The powerful, general purpose language sys- 
tem. originally developed for large, complex 
system. is now available from FMG for your 
TRS -80. This new FMG /UCSD Pascal System 
greatly increases the value and capability of 
the TRS -80. 

Package Includes: 
'Operating System 
'Screen Editor 
280 Macro 
Assembler 

'Library 
'Pascal Compiler 
'Utilities and System 

Reference Book 

Requires 48K, 
Price S1500' k2 drive System) 
available without Macro Assembler. 
Linker and Library 
(not for compiling programs). . price S10000 

High Level Languages for the TRS -80 
BASIC FORTRAN COBOL PASCAL 

Call or wr :e 'or complete n'orr',r:io , I N 

FMG 
LI/CORPORATION 

P.O. Box 16020 (B11) (817) 294 -2510 
Fort Worth, Texas 76133 

TRS -80 COMMUNICATOR 
New RS232 Communication Program that 
allows your TRS -80 to transmit or receive 
programs and data files. Also makes the TRS - 
80 into a remote terminal. Requires Radio 
Shack RS232. 
CP M version S2500 

TRS DOS version S300' 

CP /M P OPERATING 
SYSTEM 

New 1.5 Version 

Includes RS -232 and I/O Byte implementa- 
tion, Editor, Assembler, Debugger and Utili- 
ties for 8080 and Z80 Systems. 

Package Includes: 
'CP /M System Diskette 5)4" 
'CPIM Features and facilities Manual 
'CP /M Editor's Manual 
'CPIM Assembler Manual 
'CPIM Debugger Manual 
'CP /M Interface Guide 

Requires 16K and 
PRICE S151r one drive min. ) 

Set of5manuals S2500 

Update for 1.4 version owners, 
new disc supplied S2000 

insto iza reruste,ed trademark si Rase Seta CP rs a mustered trademark of 04)nal Research Corp 
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TRS -80 BUSINESS PROGRAMS 

So good, they're guaranteed!!! 
These are the best ... & we're willing to back them Lu with our software guarantee ! 
Created by Data Access' professional staff, our programs are versatile, comprehensive, 

AND easy to use. 

Using BASIC and ASSEMBLER, they're fast ready to "RUN . They are powerful tools that 

can expedite clerical tasks, and expand management reporting. 

All programs: 
+ Have Data Base Management System 
+ Use ISAM or Hash Access Techniques 
+ Give Instant Record Retrieval 
+ Have Interactive Screen Displays 
+ Use Error Trapping Entry Procedures 
+ Include Thorough Documentation 

+ Provide Comprehensive Reporting 
+ Utilize Fast Assembler Routines 
+ Run under DOS 2.2 
+ Include Complete Support 
+ Run On 2, 3, or 4 Disk Drives 

On -line Inventory $600 
Up to 1800 Items on 4 Drives. DistributorlJobber orientation. Includes invoice printing) 

Point of Sale wllnventory Control $750 
Complete retail inventory management system. On the Screen: builds sales ticket, price items, checks 

for sale prices and qty's, interactive low stock alerts, allows price & qty changes lwlauditl, Cash, Check, 

6 Credit Cards or Company Charge, & Reporting: Daily Ticket Journal, Inventory Transaction Journal, 
Salesman's Report, Stock Status, Profit, & Low Stock Reports. MOREI 

Accounts Receivable 6500 
Up to 1200 accounts on 4 Orives.Full Trial Balance, Aging, Credit Checking, Monthly Statements. Also 

prints mailing labels for accounts! 

General Ledger wiCheck Writer $500 
Prints Checks in Cash Disbursements JE! 600 Accounts & 2100 TransactionslMonth on 3 Drives; 

3001900 on 2! Supports multiple costlprofit centers, user has complete control of formatting. Prints 
Balance Sheet, Income Statement (P&L), Ledgers, Journals, Transaction Reports, Posting Reports ... A 

Total General Ledger System! 

Payroll $500 
Up to 600 employees on 4 Drives! Handles Federal, State, Tips, Dues & Deductions. Complete user 

control of all payroll functions. Prints on the same check as the General Ledger! 

Mailing List $200 
Up to 1800 Names on 4 Drives' Six character alphanumeric key & 4 character select code for each 

record. Sort by key, name, state or ZIP code! 

MANUALS ONLY $20 each 

WRITING YOUR OWN7777 
Save Days, Weeks, Months with Data Access' proven utility packages. On diskette .. 

Memory Sort $39 
Speed operation of BASIC programs! VERY FAST in memory assembler sort. Supplied pre finked to load 

at any 4K boundary through 48K. 

Disk Sort Routines $79 
Make the most of disk capacity & speed! Reads random data from disk, performs FAST assembler sort, 

and returns alphanumerically sorted list ready to pass to other program operations in BASIC. Reads & 
sorts 1000 records in less than 5 Minutes! Sorts as many records as can be contained on your disks' 

Date Base Menage wIISAM $175 
Complete database handling system! ISAM directory; interactive record create, delete, edit, display and 

print; file compress and backup; routines for loading assembler programs from BASIC; disk sort; INKEY 

data entry subroutines; random and sequential access to any record. Interactive data base specification. 
All source included! 

'Data Access Corporation guarantees that its programs will load & run, 
and that they are free from programming defects. 

A licensing agreement is required for each installation of the above programs. 

DEALER INQUIRES INVITED 

Call for the name of the dealer in your area, or order direct from: 

DATA ACCESS CORPORATION 
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11205 SOUTH DIXIE HIGHWAY 

MIAMI, FLORIDA 33156 

13051 238.7919 

TRS-80 is a trademark of Radio Shack. 
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Mnemonic 
ASCII 

Hexadecimal 
Standard Function 

Display Mode Selection 
MAXR NUL 00 Maximum resolution 
MAXC SOH 01 Maximum colors 
R128 STX 02 128 by 128 
R64 ETX 03 64 by 64 
RXXX EOT 04 Undefined 

Carriage Control 
BS BS 08 Backspace (optional) 
HT HT 09 Horizontal tab (optional) 
LF LF OA Line feed 
VT VT OB Vertical tab (optional) 
FF FF OC Form feed 
CR CR OD Carriage return 

Character Style 
SO SO OE Undefined 
SI SI OF Undefined 

Current Color Selection 
BLK D LE 10 Black 
RED DC1 11 Red 
BLU DC2 12 Blue 
MAG DC3 13 Magenta 
GRN DC4 14 Green 
YEL NAK 15 Yellow 
CYN SYN 16 Cyan 
WHI ETB 17 White 

ETX 18 Eight 

N 
E 

to 
GS 

to 
1F 

optional 
colors 

Table 1: Standard control character functions. 

When changing between display modes, cursor position 
is not required to be maintained by the interface soft- 
ware. To avoid erroneous results, all changes to display 
mode should be followed by a cursor positioning com- 
mand. 

DOT 
The DOT function sets the display pixel indicated by 

the cursor to the currently selected color. With some 
displays in low- resolution mode, several physical pixels 
may be affected. For example, the Matrox ALT -256 * *2 
turns on (or off, as selected) sixteen hardware pixels for 
every "dot" when in a 64 by 64 resolution mode. 

LINE 
The LINE function generates the line connecting the 

pixel defined by the cursor to the pixel requested. Both 
endpoints are included in the line. Therefore, a line of 
zero length is logically equivalent to a call to DOT. Care 
must be exercised when erasing or otherwise changing the 
color of a line, since the pixels in a line from pixel A to 
pixel B may differ from those used when the line is drawn 
from pixel B to pixel A. When lines are drawn in lower 
resolution modes, the pixels used are the size made by the 
DOT function at that resolution. 

CHAR 
The CHAR function provides the capability to display 

alphanumeric as well as graphical data. In addition, con- 
trol characters provide limited cursor positioning and 
control over display mode and current color as shown in 
table 1. Control characters that are not recognized are 
ignored. Note that form feed positions the cursor 
only -it does not erase the screen. 

Characters are positioned so that the cursor defines the 



lower left corner of a normal character (characters with 
descenders will extend below the cursor position). The 
cursor is left at the next character position. No check is 
made to detect characters off the edge of the screen. 
Parity is ignored. Lowercase characters, if not supported, 
are converted to uppercase. 

ANIMAT 
The function ANIMAT provides for flicker -free 

changes in the display by permitting the user to load one 
refresh buffer while displaying another. Each call to 
ANIMAT displays the buffer which is being filled, and 
opens another buffer for filling. This buffer exchange is 
performed at the start of the next vertical blanking 
period. Those displays without the ability to utilize 
multiple buffers but which do allow the erasing of 
individual pixels (such as the Matrox ALT -256* *2) will 
just delay until the start of the next vertical blanking 
period. In either case, no changes are made to either buf- 
fer, and the cursor position is maintained. The ANIMAT 
function does nothing on those displays which support 
neither double buffering nor selective erase. To return to 
normal mode where updates are displayed in real time, it 
is necessary to reinitialize with INITG. 

Standard Calling Sequences 
To encourage maximum software interchange, two 

standard programming language protocols are currently 
defined. The first protocol is for 8080 and Z80 assembly 
language users, the second is for BASIC programs. By 
following one of these protocols, a program written for 
one display will work with any other display of sufficient 
resolution and color flexibility. The standard display and 
function definitions described previously are common to 
both protocols. 

8080 Assembler Protocol 
The 8080 assembly language interface is loaded into 

hexadecimal memory locations 0104 to 04FF. This pro- 
vides a standard location for the package, regardless of 
memory size. To avoid conflict with programs requiring 
use of the restart (RST) instruction and most popular 
8080 monitors, a lower starting address is not used. The 
first 21 bytes (hexadecimal 0104 to 0118) are the entry 
points to the different routines, as indicated in table 2. All 
arguments are passed to the called routine in register pair 
HL, except for the CHAR routine, which uses register A. 
The contents of all registers and flags are preserved, ex- 
cept for the INITG routine. 

Routine INITG is called with the address of the first 
unused memory location above the program, to indicate 

Routine Vector Address Parameters 
(hexadecimal) 

HL = first free address 
INITG 104 Returns display description in HL 
PAGE 107 None 
CURSOR 10A H = X coordinate; L = Y coordinate 
DOT 10D None 
LINE 110 H = X end coordinate; L = Y end coordinate 
CHAR 113 A = ASCII value of character 
ANIMAI 116 None 

Table 2: 8080 assembly language standard vector addresses. 

ANIM 

I 1 

MRCCLS 

I I 

MRSCLF 

I 1 

D7 D6 D5 04 D3 

MAXRD 

L 

D2 DI DO 

COL 

I 

MCCOLS 

I I 

I I 

MCSCLF 

I I 

ANIM = 

COL = 

MRCOLS 

MCCOLS 

MRSCLF 

MCSCLF 

D7 D6 D5 Da D3 

M AXCD 

D2 DI DO 

0 Delay to start of vertical blanking. 
1 - Double buffered animation supported. 

1 - Display is in color. 
0 - Display is black and white. 

Colors (grey shades) in MAXR mode. 

- Colors (grey shades) in MAXC mode. 

256 in MAXR mode. 
Display resolution 

. 256 
Display resolution 

in MAXC mode. 

Figure 2: 8080 assembly language standard display parameter 
fields. 

available space for refresh buffers. While some displays 
do not require this information, it should always be 
included for compatibility. The address in HL is replaced 
by INITG with a 2 -byte description of the display being 
used (all other registers and flags are left undisturbed). 
The format for these bytes is given in figure 2. The colors 
and scale factor fields which are available in register H 
describe the display when maximum resolution is 
selected; the same fields in register L describe the max- 
imum color selection mode. 

The available colors field gives the number of colors, 
other than white, to which a point can be written. If the 
field is zero, it means that the way to erase what has been 
written is to page the display. The scale factor field 
indicates the physical size of display points in standard 
coordinates. If the X and Y scale factors differ, the larger 
of the two is used. For example, if the display had 64 lines 
with 100 points on each, the scale factor would be four, 
based on the Y axis resolution. 

The animation and color fields apply to all display 
modes. If the animation field is one, the display supports 
double buffered animation. If this field is zero, it is 
impossible to build one display scene while another is dis- 
playing. In this case the ANIMAT routine is a delay until 
the start of vertical blanking. The color /black and white 
field is self -explanatory: if it is one, the display is in color; 
otherwise it is black, grey, and white. Note that this field 
has no real meaning if the number of available colors is 
zero or one. 

BASIC Protocol 
For maximum flexibility and machine independence, a 

BASIC language usage protocol is also defined. Table 3 
summarizes the commands and their arguments. Display 
initialization (IGR command) sets the variables Al 

November 1979 0 BYTE Publications Inc 203 



GREAT 
PET 
SOFTWARE 

r 

"Precise, humanized, well documented an excellent 
value" are the applauds now being given to United 
Software's line of software. These are sophisticated 
programs designed to meet the most stringent needs of 
individuals and business professionals. Every package 
is fully documented and includes easy to understand 
operator instructions. 
DATABASE MANAGEMENT SYSTEM - A comprehensive, interactive 
system like those run on mainframes! Six modules comprising 42K of 
programming allow you to; create. edit, delete, display, print, sort, 
merge, etc., etc. - databases of up to 10,000 records. Printer routines 
automatically generate reports and labels on demand. 60 pages of 
concise documentation are included. Requirements - 16 -32K PET and 
2040 Dual Disk (printer optional)....Cost $125 

ACCOUNTS RECEIVABLE /PAYABLE - A complete, yet simple to use 
accounting system designed with the small businessman in mind. The 
United Software system generates and tracks purchase orders and 
invoices all the waythrough posting "controlled" accounts payable and 
accounts receivable subsystems. 
Keyed Random Access file methods makes data access almost 
instantaneous, The low -cost solution for the first time computer user 
with up to 500 active accounts. Requirements - 32K PET, Dual Disk, any 
80- column printer Cost $175 

CASH RECEIPTS & DISBURSEMENTS - Makes it a breeze to track all 
outgoing payments made by any type of business operation. Checks 
are tracked by number and categorized by type of expense. Sorting, 
summary, and audit trails make it easy to post to general ledger This 
system also categorizes incoming receipts. Uses KRAM file access 
method. Requirements - 32K PET, Dual Disk (printer optional).... Cost 

$99.95 

KRAM - Keyed Random Access Method - The new, ultra -fast access 
method for the PET Disk, provides keyed retrieval /storage of data, in 
either direct or sequential mode, by either full or partial key values. 
Written by United Software in 6502 machine code, and designed with 
the PET in mind, it exploits all the benefits of the PET Disk, allowing full 
optimization of your system. 
KRAM provides flexibility never seen on a micro before. KRAM is 
modeled after a very powerful access method used on large -scale IBM 
Virtual Storage mainframes So "KRAM" all you can into your PET - it 
will love you for it.. ..Cost $79.95 

(Sublicenses available to software houses.) 

PROGRAMS FOR 
ENTERTAINMENT 
Space Intruders 

( "Best Game of 1979 ") ..$19.95 
Jury /Hostage 12.50 
Kentucky Derby /Roulette 9.95 
Alien I Q /Tank 9.95 
Tunnelvision /Maze Chase 14.95 
Submarine Attack 9 95 
Battle of Midway 7.95 
Laser Tank Battle 9.95 
Swarm 14 95 

Super Startrek 14.95 
PET Music Box 29.95 

UNITED SOFTWARE 
PROGRAMS FOR BUSINESS 

Checkbook $15.95 
Mortgage 15.95 
Finance 12.95 
Bonds 12.95 
Stock Analyzer 22.95 
Stock Options 24.95 
6502 Macro Assembler 49.95 

Look for the RED -WHITE -BLUE United Software Display at 
your local computer dealer, or send check or moneyorder, 
plus $1.00 shipping to: 

UNITED SOFTWARE OF AMERICA 
750 Third Ave. 
New York, N.Y. 10017 

Dealer inquiries invited 
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Mnemonic Function Arguments 

IGR INITG 
PAG PAGE 
CUR CURSOR 
DOT DOT 
LIN LINE 
CHA CHAR 
ANM ANIMAI 
TXT PRINT 

Variable Display 
Name Parameter 

None 
None 
<X>, <Y> 
None 
<X>, <Y> 
<numeric ASCII value> 
None 
Equivalent to print except on display 

Al X scale factor, high -resolution mode 
A2 Y scale factor, high -resolution mode 
A3 Available colors, high -resolution mode 
A4 X scale factor, maximum color mode 
A5 Y scale factor, maximum color mode 
A6 Available colors, maximum color mode 
A7 Animation support 
A8 Grey scale 

Table 3: BASIC standard protocols. 

through A8 to reflect the display parameters. The scale 
factors Al, A2, A4, and A5, normally given exactly, are 
permitted to be rounded off to the nearest integer. These 
variables are ordinary BASIC variables and may be used 
and set as desired by the program. 

The additional command TXT provides the user with 
the full flexibility of the BASIC PRINT command. Text 
and variables are displayed using the formats requested 
in the TXT statement starting at any location on the 
screen by using CUR to position the cursor. All 
characters are displayed using the current color. 

Function Algorithms 
To facilitate development of this standard, the 

algorithms used to produce the Matrox ALT -256 * *2 and 
the Cromemco Dazzler implementations of the 8080 
assembly language standard are provided here. Of par- 
ticular interest to most readers will be the line and 
character generation algorithms, which are independent 
of the hardware configuration of the display used. 

For those readers not familiar with Nassi- 
Schneiderman design charts, a brief explanation is in 
order. More detailed information can be found in the 
original article published in the SIGPLAN Notices 
(August 1973). The Nassi- Schneiderman chart is a styl- 
ized flowchart for structured programming. By suppor- 
ting only standard structured programming constructs 
(see figure 3) and not GOTOs and off page connectors, 
the chart forces the software designer to avoid the con- 
volutions and obscurities in logic which make programs 
excruciating to debug and impossible to maintain. 

The INITG and DOT routines are the only routines 
which normally require extensive adaptation to suit dif- 
ferent displays. Since the Matrox ALT -256* *2 is the only 
currently available low -cost display which is not direct 
memory access (DMA) refreshed from program memory 
and an enhanced 8080 assembly language package that is 
compatible with this standard is available from Matrox, 
the special considerations required to program I/O port 
driven displays are not included in this article. For direct 
memory access displays, the only other adaptations nor- 
mally required are the refresh memory size parameter in 
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25 START -AT -HOME 
COMPUTER BUSINESSES 
In "Low Capital, Startup 
Computer Businesses" 

CONSULTING PROGRAMMING MICRO COMPUTER 
OPPORTUNITIES SOFTWARE PACKAGES FREELANCE 

WRITING SEMINARS TAPE /DISC CLEANING FIELD 
SERVICE SYSTEMS HOUSES LEASING SUPPLIES 
PUBLISHING HARDWARE DISTRIBUTORS SALES 
AGENCIES USED COMPUTERS FINDER'S FEES 

SCRAP COMPONENTS AND MORE . 

Plus - ideas on moonlighting, going 
full -time, image building, revenue 
building, bidding, contracts, marketing, 
professionalism, and more. No career 
tool like it. Order now- if not completely 
satisfied, return within 30 days for full 
immediate refund. 

81/2 x 11 ringbound 156 pp. $20.00 

Phone Orders 901 -761 -9090 

IIt iU/pY[I 1PN r1 

LOW 
ÇAP¡[Ay, STAMP 

COMPUTER $USOiF$SES 

DATASEARCH 
incorporated 

4954 William Arnold Road, Dept. B, Memphis, TN 38117 

Rush my copy of "Low Capital Startup Computer Businesses" at 520. 

NAME /COMPANY 
ADDRESS 
CITY /STATE /ZIP 

Check Enclosed VISA Master Charge 

Exp. Date 
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THE BRAND NEW 

EXCEL TX -80 
DOT MATRIX PRINTER 

ONLY$560°° 
STANDARD FEATURES: 

80 columns on plain paper with adjustable paper width 
150 characters per second (70 lines per minute) throughput; 
Friction feed standard, tractor feed at $25 more 
96 character set (upper and lower case) plus PET's' 
graphic set 
Elongated character (double width printing) 
Microprocessor control and self -test when power up 
Centronics compatible parallel interface 
90 days warranty parts and labor 

OPTIONAL INTERFACE BOARDS & CABLE SETS: 

PET', APPLE IV, TRS -80' and serial interface board available 
at $60 each 
All our interface boards reside inside the printer and does 
not require extra power supply 
Cable for each interface is available at extra cost 

SEND ORDERS TO: 
P O. Box 1147 
El Cerrito, Calif. 94530 
Phone: (415) 465 -4240 

TERMS: 
Checks, Master Charge 

and Visa accepted Allow 
up to 4 weeks for delivery 

Please add $15 per 
printer for shipping & 

handling Calif. residents 
add 6% sales tax. 

EXCEL COMPANY 
MICRO COMPUTER SYSTEMS 
618 GRAND AVENUE 

OAKLAND, CALIF. 94610 
We are the original PET Keyboard 

Interface people 
'Trade Marko of Commodore, Apple & Tandy Corp. 

MONITOR $149. 12" B&W 

SCT -100 VIDEO BOARD FEATURES 

64x16 line format with 128 displayable characters 
Serial ASCII or BAUDOT with multiple Baud rates 

$197 Assembled or $167 Kit (Partial Kit $99) 
Full cursor control with scrolling and paging 

On board power supply 
Serial interface RS232 or current loop 

Purchase SCT -100 alone or complete terminal 
AS.t.r-i.t.e.t.'r.t.t 
- .. x r ' `... _'....... . . ?l. 

. I =...x 

0 V M, 

COMPLETE KEYBOARD TERMINAL $375 
Full hit $32 i (includes SCT- 100) 

»XITEX 

98(31 ('hortwell Drive CORP IhJlaz, Texas 76213(214)349-2490 

ORDER BY PHONE /Overseas orders & dealers welcome 

[Gel »XITEX MORSE TRANSCEIVER ì 

VISA 

MRS100 FEATURES: 
Connects directly with any ASCII orBaudot 
Teletype*/Terminal 
Operates from 1 to 150 WPM with Auto - 
Sync. 
Displays WPM rate of copied signal plus 
FIFO buffer status. 
Contains a built -in 80 Hz bandpass filter 
and sidetone oscillator. 
5295 Assembled & Tested 5225 Complete Kit 595 Partial Kit 

C;11 E!.k 

NEW FROM XITEX...ABM -100 

Universal Converter ASCII Baudot Morse 
The ABM -100 is a universal code converter 
for translating between ASCII and Baudot. 
or between Morse and ASCII (or Baudot). 
Also used as a TTY' speed converter. 
Assembled and tested the ABM will operate 
from a single 5V supply and sells for $129 
Write for complete details 
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Up Your 
Output. 

MULTI -TASKING! 
The TEMPOS Operating System is quickly becoming the standard in Multi- 
Us e r, Multi-Tasking operating systems for8080 and Z80 microcomputers. 
Multi-Tasking means that, even with only one user ai one terminal, more 
than one job can be running on the systemsimultaneousfyllf you have ever 
had to go get a cup of coffee while you wait for your computer to print list- 
ings, you know the advantages of a system that will handle one job while 
you are working on another. TEMPOS is a true time sharing system, and 
the maximum number of jobs is limited only by your memory. 

MULTI -USER! 
Want to shareyourcomputer with another user? With TEMPOS all ii takes 
is another terminal ... up to seven interactive terminals are allowed! And 
with ReEntrant programs, each user does not need a complete copy in 
memory. We include three ReEntrant programs ( the OPUS /THREE High - 
Level Language, the TEXTED Text Editor, and FILES, a disc file 
directory /manipulator) or write your own! In addition, we include an 
assembler, a linking loader, over a half -dozen other utility programs and 
over 60 system subroutines, callable by the programmer! 

PROVEN! 
With TEMPOS, you get a package that has been tested in our facilities for 
over two years, and in the field at over 50 different installations. We have 
used this system ourselves for everything from writing high-level languages 
to developing applications to text editing to games. TEMPOS is undoubted- 
ly the most flexible software tool on the market ... and you can have it for 
much less than you think! 

COMPATIBLE! 
TEMPOS is available for many different systems; pre- written drivers may 
include yours. Or, using our interactive System Generation Routine, you 
can add your own. Call or write now for our free catalog and the name of a 

dealer near you. The TEMPOS Operating System is available for $787.00, 
the manual set (price may be credited toward the purchase of the TEMPOS 
package) for $21.50 (prices include shipping within the U.S.). 

ADMINISTR6TIVE 
SYSTEMS óó INC. 

1642 S. Parker Road, Suite 300, Denver, Colorado 80231 

(303) 755 -9694 
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A 

C 

SEQUENTIAL EXECUTION 

BLOCK NAME 

BEGIN. END 

'''''''F.-..'''..-.....''''..-''''''.- 

C B 

IF A THEN B ELSE C 

(F FALSE, T: TRUE/ 

0 
o 

A 

wFiILE B 

DO A WHILE B 

Figure 3: Nassi -Schneiderman charts, a system of stylized 
f lowcharts which are designed for use with structured program- 
ming techniques. Each of the charts physically resembles the 
program section it emulates. The charts are read from top to 
bottom. 

PAGE, the color and mode select controls in CHAR, and 
the scale factors used by the internal subroutine SCALE. 

INITG Logic 
Initialization is normally required for both hardware 

and software (see figure 4). The first step is to establish 
the refresh buffer. This requires taking the address which 
defines the top of the user program and moving up to the 
first address legal for refresh buffers. This address is 
needed by other routines, as well as for starting the 
display hardware. The different variables and flags are 
then set to the required values, and the page routine is 
called to clear the screen. The appropriate display 

INITG 

- Legal Refresh Address 

I ° T 

Move up to next legal address OK 

Save refresh buffer address 

Set Animation Inactive flag 

Set Cursor to X = 0. Y = d 

Set Current Color to White 

Set Mode to M.AXR 

Turn off all nonstandard options 

Call PAGE to clear the screen 

Start the display hardware 

Figure 4: The INITG function. INITG serves three purposes as 
an aid to the user: it initializes the system, performs any in- 
itialization functions required by the display software, and sets 
the display description variables to the appropriate values. 
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DATA TERMINAL EQUIPMENT - 

New 
from DIABLO 

FROM MICROMAIL 
T.1.810 printer =1,695,00 

Includes upper /lower case 
150 characters per second 
RS 232C serial interface 
Adjustable forms tractor DIABLO 1640 $ 2,690,00 

Receive -only $ 2,331,00 
High -quality daisywheel printing at 

45 cps. 

DIABLO 1650 $ 2,779.00 

Receive -only $ 2,419.00 
Metal daisywheel printing at 40 cps. 

NEC Spinwriter 
Call or write for prices 

To Order: Send certified check (personal or company checks require 
two weeks to clear) including handling" and 6% sales tax if delivered 
within California. 

Handling: Less than $2,000, add 2 %; over $2,000, add 1 %. Everything 
shipped freight collect in factory cartons with manufacturer's warranty. 

MICROMAIL BOX 3297 SANTA ANA, CA 92703 
(714) 731-4338 
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North Star* and 
PASCAL Users: 

LAl UMie's 
announces 

Hard disk and 8" drive interfaces to North 
Star DOS and BASIC and PASCAL 

TIMESHARING 
for the Horizon- 

Interrupt- driven, bank switching 
timesharing software; supports 
North Star DOS and BASIC and 
PASCAL. 

A complete selection of business applica- 
tion software is available for North Star* 
systems. 

Write or call for descriptive literature. 

Micro Mike's, Incorporated 
905 South Buchanan * Amarillo, Texas 79101 * USA 

(806) 372 -3633 
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VULCAN = DBMS 
THE PROFESSIONAL DATABASE 

MANAGEMENT SYSTEM 
For 8080/Z80 systems under CP /M or PTDOS 

VULCAN is a complete database management system that has 

38 powerful, easy to learn, English -like commands to 
manipulate files, records, fields, and scratch -pad variables. 
VULCAN has a command repertoire which includes such com- 
mands as: SORT, REPORT, APPEND, INSERT, EDIT, 
COPY, REPLACE, LOCATE, DISPLAY, DO, LIST, and 
LOOP. 
VULCAN structured data records can be selectively chosen for 
processing using complex Boolean, string, or mathematical ex- 

pressions. 
VULCAN can be used in interacter or program mode. The pro- 
gram mode uses modern structured command programs to 
combine powerful DBMS operations. 
VULCAN is written in assembly language for efficient infor- 
mation processing and requires 36K bytes CP /M system and 
one or more disk drives. 

* VULCAN can accept or store data in standard ASCII files to 
be compatible with BASIC, FORTRAN, etc. 

'VULCAN (CP /M or PTDOS) $490 
Manual only $ 25 

SCDP 
Software Consultation Design 

and Production 
6542 Greeley St. 

Tujunga, CA 91042 (213) 352 -7701 
California residents add 6%o sales tax. 

SOROC IQ 120 $795.00 

RS 232C, upper /lower case, full 

ASCII 

Numeric keypad, protected fields 
Cursor keys plus addressable cur- 
sor 

Auxiliary extension port 

LA34 DECwriter IV 

$1,199.00 
Upper /lower case, 9x7 dot matrix 
10, 12, 13.2, 16.5 characters /inch 
2, 3, 4, 6, 8 or 12 lines /inch 
22 "W x 7 "H x 151/2"D, 25 lbs. 

110 or 300 baud, RS 232C serial 
ASCII 

Friction feed, paper width to 15" 

SOROC IQ 140 $1,250.00 
RS 232C and 20mA current loop 

Extensive editing features 
25th line terminal status display 
16 function keys (32 with shift) 
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PAGE 

ADR = Refresh buffer address 

CNT = Refresh buffer length 

D 

0 

UNTIL 

Set [ADR] to zero (black) 

ADR = ADR + 1 

CNT = CNT - 1 

CNT equals 0 

Figure 5: The PAGE function. PAGE is used to clear the display 
screen. 

CURSOR 

Call SCALE to interpret coordinates 

Set the software cursor to the scaled values. 

Figure 6: The CURSOR function which sets the display cursor to 
a particular pixel on the screen. 

description is generated, and control is returned to the 
calling program. 

PAGE Logic 
The PAGE command clears all the memory used for 

display refresh (see figure 5). The most general algorithm, 
and the one that is charted, is clear byte, increment 
address, decrement byte count, and test for done. In 
machines with indexed addressing, the byte count can 

FOR YOU 
YOUR WIFE 
YOUR CHILD 
YOUR HOME 
YOUR SCHOOL 
YOUR BUSINESS 

A Computer System Both 
Practical and Affordable! 
Many uses for your computer. Word 
Processing Accounting Bookkeeping 

Games Personal Records Menu 
Planning Educational Development 

Tax Preparation Homework. etc. 

BYTE SHOP EAST offers a wide selection of hardware to meet 
your specific needs, SORCERER, PET, APPLE, NORTH STAR, 
IMSAI. DIGITAL, and many, many others. BYTE SHOP EASThas 
a complete library of books and magazines to meet your needs. 

Come in to our computer stores for a FREE demonstration' 

BYTE SHOP EflST, 
130 East 40th St. 2721 Hempstead Turnpike 
(Corner of Lexington Ave ) (Just East of Wantagh Pkwy) 
New York 10016 Levittown. N.Y 11756 
Tues. -Fri. 1 0 - 6 Sat. 10 - 5 Tues. -Fri. 12 - 8 Sat. 10 - 5 

(2121 889 -4204 (5161 731 -8116 
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double as an index register. In machines with a memory - 
to- memory block transfer instruction, it is usually possi- 
ble to clear one byte and transfer it to all of the display 
refresh memory. 

CURSOR Logic 
The CURSOR routine must convert from standard 

coordinates to software coordinates (see figure 6). Soft- 
ware coordinates are required by the LINE and CHAR 
algorithms to have a one -to -one correspondence with the 
actual display pixels being used. CHAR further requires 
X coordinates to increase to the right and Y coordinates 
to increase to the top. Since LINE must also scale its 
arguments, CURSOR and LINE can usually share the 
same internal scaling routine for efficiency. 

DOT Logic 
DOT is the only routine (other than PAGE) which 

actually modifies the refresh memory (see figure 7). Both 
LINE and CHAR use it to modify the desired pixels in the 
display. This routine is extremely hardware -dependent. 
Indeed, one of the primary reasons for defining this pro- 
tocol was protection from differing display idiosyn- 
cracies. The DOT routine must translate the coordinates 
in the software cursor to the actual corresponding bits in 
memory. Remember that the software cursor is scaled so 
that a unit change in a coordinate is equivalent to the 
adjacent pixel. The logic presented here assumes a linear 
scan through refresh memory to generate the entire dis- 
play, a line at a time, with the top line displayed first. 
Note that this algorithm is not adequate for the Dazzler, 
nor is it suitable for self- refreshed displays like the 

DOT 

- -I_1 
Determine 

Mode 

and 

the 

ner 

calculate 
address 

affected 
arid 

mask 

affected 

-_ T 

the 

in use 

proceed in 

same man- 

as MAXII to 

the 

of the 

byte 

obtain a 

of the 

bits. 

`_ 
Calculate the address of the affected byte 

Convert Y coordinate to Line Number 

Y_OFFSET = Line Number Bytes /line 

X_OFFSET = X coordinate / Pixels per byte 

Address = Base address + X offset + Yoffset 

Determine the affected bits in the byte 

X even 

F 
T 

MASK = 01010101 MASK = 1010101,1 

X/2 even 
F T 

MASK = MASK Ara) MASK = h'',SK ;G;1 
,0110011 110011/7 

X/4 even 
F T 

MASK = MASK ADD 'lASt, = MASK A'.J 
00001111 11110;,1 

Modify refresh memory to current color at addressed pixel 

Temp = PTS AND [Address] 

MASK. = MASK AND Color 

[Address] = Temp OR MASK 

Figure 7: The DOT function which sets the display pixel in- 
dicated by the cursor to the currently selected color. 



Circle 18 on inquiry card. 

DUNJONQUESTT" Presents \ 
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The Vault of the Dead is 
but one of the many 
dark and fearsome 
mysteries pithin the 
ruined Tem le of 
Apshai. The Temple of 

Apshai is your first 
adventure in the 
DUNJONOUEST" series 
of fantasy role playing 
games. 
UUNJONOUEST- is a 

complete game system 
and The Temple of Apshai 
is a complete fantasy 
adventure game for you 
and your microcomputer. 

ovez 20CR ,/ / 
°roe Jo nmNSrt,QS 

OVER 70 TREA5t//ze 

- ' 
// *am 

Take your favorite character -or 
let the computer create one for 
you! 
Let the Book of Lore guide you 
through a DUNJONOUEST" 
within the Temple. 
Decide to fight the monsters or 
grab the treasure and run -but 
don't think too long -they'll come 
after you! 

The Temple of Apshai -for the 
TRS -80 (Level II. 16K) and PET 

132K) microcomputers. 

Ask your local dealer 
or send a check for S24.95 to. 

Automated Simulations- Department Y 

P.O. Box 4232, Mountain View, CA 94040 
California residents please add 6% sales tax. 
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if you've been looking 
for a less expensive floppy 
disc drive, but not wanting to 
sacrifice quality - your search is over! 
You get both in the Remex RFD1000B! For 

only $395 look at what you get: 8' Floppy 
Drive Single or Double Density Hard or 
Soft Sectoring Media Protection Feature 
Single Density Data Separator 90 Day Fac- 
tory Warranty 

AVAILABLE OPTIONS 

U Door Lock, $20 Connectors, $10 
p Write- Protect, $20 ['Interlace Manual, $2 

REMEXRFD1000B 5 
VOLUME DISCOUNTS AVAILABLE 

SIRIUS SYSTEMS, P 0 Box 9748. Knoxville. TN . 37920 

NAME 

ADDRESS 

Phone Orders accepted 9AM -7PM (E. S T. ): 615/577-1072 

(I) Check (I) Money Order C.O.D. (I) MC [L] VISA AE 

CARD # 

EXPRATION DA TE 

CITY STATE ZIP CARDHOLDERS SIGNATURE 

Add $7.00 per Drive for Shipping /Handling Tennessee residents add 6% sales tax. Foreign orders 
add 10% (payment in U.S. currency only). J 

A COMPLETELY REFURBISHED "SELECTRIC" ASCII 
TERMINAL FOR THE SMALL BUSINESSMAN OR SERIOUS HOBBYIST. 

The AJ 841 I/O terminal. 
Now available from dealers nationwide. 

Demand for our AJ 841 I/O computer terminal has 
been great And now it's getting even greater. So call your 
local computer shop dealer right away. Supply is limited! 
You may never have another opportunity like this one to buy 
your own professional terminal. 

. a. eT 1 

The AJ 841 features: 
Choice of serial RS 232 or parallel interface 
ASCII code 
14.9 cps printout 
High quality Selectric printing 
Heavy -duty Selectric mechanism 
Off -line use as typewriter 
Documentation included 
30 -day warranty on parts and labor (details available 
on request) 

Call toll -free now 
For location of your nearest AJ dealer, call toll -free: 

800/538-9721 
California residents call 408/263 -8520. 

II ANDERSON 
JACO[3SON 
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LINE 

Scale destination coordinates 

XF > XC 
F o T 

X=XC - XF X =XF - XL 

Sector Code il Sector Lode = 4 

YF > 
F 

YL 

T 

Y =YC - YF 

Y= YF - YC 

Sector Code = Sector Lode + 2 

X<Y 
F T 

OK 

Exchange X and Y 

Sector Code = Sector Code + I 

Using the Sector Lode, look up he appropriate cursor adjustments 

for a "Move 1" and a "Move 0" 

x0 
TAxY =0 
TO -(y +2) 

X = -.; 

WHILE 

0 

O 

x < X 

Display a "00T" at cursor location XC,YC 

x x I 

TA TA + Y 

TA +TOGO 
F / T 

Make a "Move 1" Make a "Move p" 

TO= TO - X 

"Move p" the cursor 

"Move 1" the cursor 

Figure 8: The LINE function which generates the line connecting 
the pixel defined by the cursor to the pixel requested. 

Matrox ALT -256 * *2. The former divides the display into 
four quadrants, each in its own block of memory with 
every byte describing points on more than one line. The 
modifications to the algorithm are explained in the sam- 
ple implementation, and need not concern the non - 
Dazzler owner. The Matrox's refresh memory is directly 
addressed by X,Y coordinates and no conversion is 
required. 

The first step is to determine the address of the byte 
which contains the requested point. The cursor Y coor- 
dinate is converted to a display line number which, when 
multiplied by the number of bytes per line, gives the off- 
set into the refresh buffer of the first byte on the line. The 
X coordinate corresponds directly to the desired point 
along the line. Dividing the X coordinate by the number 
of points in each byte gives the offset from the first byte 
in the line. Taking the base address of the refresh buffer 
(set up by INITG) and adding the offsets to the desired 
line in the buffer and the desired point on the line yields 
the address of the byte which requires modification. 

The second step is to determine which bits in the byte 
correspond to the desired pixel. The hypothetical display 
depicted by the Nassi- Schneiderman chart has eight pix- 
els in each byte. The selected bits are then changed to 
match the current color, and the refresh memory is up- 
dated to reflect the revised point. An effective procedure 
is to generate a mask which contains ones at bit positions 
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corresponding to the addressed point, and zeros 
elsewhere in the byte. The byte of refresh memory is 
ANDed with the complement of the mask to delete the 
old contents. The mask itself is then ANDed with the bit 
pattern for a byte with every pixel. The current color and 
the result are ORed into the cleaned up byte of refresh 
memory. 

LINE Logic 
Perhaps the most crucial facet of any graphics system is 

its line generator (see figure 8). Before introducing the 
actual algorithm used, it may prove beneficial to discuss 
its theoretical development. 

We wish to generate an arbitrary line from a point 
(XC, YC) to a point (XF, YF) (see figure 9). The goal is to 
determine those discrete points (xn,yn) which best 
approximate the desired line. 

To simplify the derivation, we will only consider 
generating a line from point (0,0) to point (X,Y), where X 
is greater than or equal to Y and both are greater than or 
equal to O (figure 10). (This situation is general because 
any arbitrary line may be rotated and translated to match 
the proposed conditions.) Under these conditions, there is 
a point along the line for every value of x (0 <_ x <_ X), and 
for every value ofx there is only one value of y. Closer ex- 
amination reveals that for any value of x, the y value for 
the following point (x + 1) will either remain unchanged 
or increase by 1. No other value of y is possible. Further- 
more, it can be shown that the decision to increment y for 
the next x is based solely on whether the point (x + 1, y 
+ 'h) lies above or below the line. If it lies above the line, 
y remains unchanged. If it lies below the line, y is in- 
cremented. In the event (x + 1, y + ' /2) is exactly on the 
line, either option is correct. For convenience, "on the 
line" is arbitrarily treated as equivalent to "above the 
line." 

Assuming that we have a method to determine the 
position of the point (x + 1, y + ' /z) relative to the 
desired line, we can generate an optimal approximation 
of the line from (0,0) to (X,Y), where X > Y > 0, using 
the following algorithm: 

YC 
17/ 

xc, 

Xn. Yn 

%F,YF 

/7i 

Figure 9: Generating an arbitrary line. 
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Low Power 32K RAM for Heath® 
H8 computers 
DG -32D 32K RAM FEATURES: 

Plugs into Heath® H8 Computer 
Ready to use. Fully assembled, tested & burned in 

Operates with existing Heath memory 

Protected Memory Output Buffers in the event of 
Address error. 

Utilizes popular 4116 RAM devices 

Memory Address DIP switch changeable 
Arranged as 4 Independent 8K Blocks 
Low Power Consumption: Less that 6 watts, typical 

Transparent Refresh 

One year guarantee 

Compatible with all current H8 peripherals. 

Heath' and H8 are registered trademarks of the Heath Corporation. Benton Harbor. Michigan. 

SELECTRONIC 
DEVELOPMENTS CO 

DG Electronic Developments Co. brings you a totally 
compatible, fully assembled and tested 32K RAM for 
Heath' '' H8 computers. The DG -32D has less than 6 watts 

power consumption. This allows you to add a full 32K 
bytes of Random Access Memory without taxing or re- 

placing your computer's power supply. Engineered to 
plug -in and run without any user modifications, the DG- 

32D can be used with or without existing H8 RAM without 
modification. Protection of the memory output buffers is 

provided in the event of assigning two blocks to the same 
address space. The DG -32D is the ideal answer to expan- 
sion of the Heath H8 computer ... Low power consump- 
tion, low price, high capacity, total engineering and exact- 
ing production methods. 

Ordering Information: DG -32D RAM available only from DG Electronic 

Developments Co.. P.O. Box 1124, 1827 South Armstrong, Denison, Texas 

75020. Check, money- order. VISA or Master Charge, Phone orders accepted 
on charge orders. NO COD's. Foreign orders add 30%. Texas residents add 
5 %. For VISA or Master Charge orders call 214- 465 -7805. 5479.00 freight 

prepaid. 
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0 
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Oat s 
from Computer Headware 

1M 

... the Self- Indexing Query System 

for your Apple II, North Star, or CP /M machine 
Oistrbuted by: 

Information Unlimited / 219- 924 -3522 

P.O. Box 8372, Merrillville, Indiana 45410 

Lifeboat Associates 1212 -580-0082 (CP /M model only) 

2248 Broadway, Suite 34, New York City 10024 

Structured Systems G roup, Inc. /415- 541.1561 

5208 Claremont Avenue, Oakland, California 94618 
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DYNACOMP 
Quality software for: Altair 

North Star 
TRS-80 (Level II) 

Sophisticated software written by recognized computer pro- 
fessionals. Each program is supplied with complete 
documentation. All programs can be run with standard ter- 
minals (32 character or wider) and within 12K program 
memory space.' 

FLIGHT SIMULATOR 
(as described in SIMULATION, Volume II) 

Realistic and extensive three -dimensional simulation of 
take -off, flight and landing. 
Based on aerodynamic equations and real airfoil. 
Practice instrument approaches and navigation using 
radials and compass headings. 

Price: $17.95 
SIMULATION, Volume II (BYTE Publications): 66.00 

VALDEZ' (Requires 16K of program memory) 
Exciting simulation of supertanker navigation in Prince 
William Sound and Valdez Narrows using radar map. 
Detailed physical model of ship response and tidal pat- 
terns. 
Chart course through ship and iceberg traffic. 

Price S14 95 

BRIDGE 2.0 
Complete contract and duplicate bridge game. 
Computer both bids and plays. 
Computer will play offense or defense according to the 
bid. 
Challenging entertainment for the advanced player. 
Excellent learning tool for the bridge novice. 

Price: 617.95 

HEARTS 1.5 
An entertaining computer simulation of this popular 
card game. 
Play against two computer opponents. 
Beware the Black Maria! 

Price: $ 14 95 

NORTH STAR TEXT EDITOR 
(Update of program described in BYTE. June 1979) 

Designed as an easy to use (and remember) basic text 
editor. 
Works through unmodified North Star DOS. 
Line oriented editing, variable line width, simple 
paragraph indexing. 

Price: 614.95 (Available only on North Star diskette) 

NORTH STAR COMPRESSION PROGRAM 
Removes all unnecessary spaces and remark statements 
from program. 
Requires only a single disk drive. 
Any size program may be processed. 
Increases execution speed of programs while using less 
memory. 

Price: $9.95 (Available only on North Star diskette. 
Requires release 4 or higher North Star BASIC.) 

Except where noted, all software is available on North 
Star diskettes, and Altair and TRS -80 cassettes. 
Additionally, Microscoft BASIC ASCII listings are 
available on paper tape and cassette (modem compati- 
ble, 300 baud). 
All orders processed within 48 hours. Write for more 
detailed descriptions of these and other programs 
available from DYNACOMP. 

DYNACOMP 
P.O. Box 162 

Webster, New York, 14580 
New York residents please add 7uú NYS sales t.ax. 
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7,0 %:Y 

A' 

x,r 

00 

Figure 10: Simplified line generation. 

1)Initialize x - 0, y - 0. 
2)Display the point (x,y). 
3)Test for done: x = X? 
4)Calculate the position of 

the point (x + 1, y + 1/2) 

relative to the desired 
line. 

5)Set dy to 1 if below the 
line; 0 if on or above. 

6)Calculate the next point: 
x - x + 1 

y - y +dy 
7)Go to step 2. 

. o 

There are only two obstacles to overcome before 
implementing this algorithm: step 4 and the restrictive 
initial conditions. Let us examine each in turn. 

A brief excursion into trigonometry is required to 
evaluate step 4. Referring to figure 10, if we call the angle 
between the desired line and the X axis B, and the angle 
formed by the current point (x,y) the origin and the X 

axis O if (x,y) lies above the desired line, B < O '. 
Conversely, if (x,y) lies below the desired line, O > O'. 
Of course, if the two coincide, O = O '. We know from 
trigonometry that for angles in the first quadrant, the 
greater the angle, the greater its tangent. We also know 
that the tangent of O is -, while that of O ' is X . 
Therefore, we can easily determine the position of any 
point relative to the desired line by comparing the quo- 
tients - and X . 

Unfortunately, performing division on microcom- 
puters is a time -consuming process. Using the properties 
of inequalities to eliminate the divisions, we can build a 
decision table (see table 4) which requires only 
multiplication. Returning to our original algorithm, we 
set dy to 1 if: 

(x 1)xY >Xx(y +1/2) 
and to 0 if it is not. Further advantage can be gained by 
realizing that at each iteration the product on the left side 
of the inequality increases by Y, while the right either re- 
mains the same or increases by X. By remembering the 
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PET PET PET PET PET PET PET PET PET PET PET PET PET PET 

W 

- 

w 
W 
a. 

1- 

1- 

o. 

a. 

1- 
W 

1- 

I- PROGRAMS 

SW-1' MAILS mailing list system 
SW -2- CHECKBOOK record 

PET PRODUCTS 
Programs - Workbooks 

for Floppy Disk - for Cassette 

See your 
Dealer 

TIS 
W 

WORKBOOKS 
n. 

WS-1 Getting Sarted with Your PET S3 95 
W B -2 PET String and Array Mending $3 95 IL 

I- SW-3' ACCOUNTS keep track of who owes you how much W B -3 PET Grphlq Sd 95 9 
W WB-S PET CwaKa I/O fa 95 p SW- MEDIT create and maintain data Idea 

WP-S 
fiaaaeneous PET Faturn f] 95 W e 9W -5 CALENDAR appointment,. mwlmga at glance WO-6 PET Control and Logic S3 95 B. 

W'These programs ra apeckI purpose dale ba management systems They MI Can 
G. 

Son numeric or string fields /- 
I- Select based on numeric or string (_) O. 

0. Select based on substring match 
Select based on range of entry number W 

1IU- 

Priam: $9.90 each for programs using cassette storage for data a 
G $12.99 each using sequential floppy disk storage for data. 

Prlw Indudw 40 - 00 paps Inabuctlon manual 

Add $2.00 for shipping and handling lift 
Money back guarnree P.O. Boa 021. Dept B W 

Lee Alamos. NM 97544 LL 

( Desks, 
Inqu h MI C In.nea 

a 

Put your PET to work! 

t- 
4 

H 

ñ 

W a 
t- 
á 

á 

VISA On bank card orders. give all numbers 

PET lea trademark of Commodore [towhees Machines 

PET PET PET PET PET PET PET PET PET PET PET PET PET PET 

From S -100 to 
IEEE-488 

Circle 314 on inquiry card. 

P &T -488 + S -100 computer = Intelligence 

for your Instrumentation System 

The P&T -488 permits an S -100 computer to operate as a talker, 
listener, or controller on the IEEE -488 instrumentation bus for 
less than half the cost of calculator -based systems. Software 
packages which give access to the 488 bus from high level lan- 
guages such as BASIC are available for CP /M, North Star DOS 
/BASIC, and Cromemco CDOS. Or "roll your own" system 
with the custom system package of assembly language drivers. 

PST -488, assembled and tested, + any 
software package: $400 (domestic USA) 

'TROUT P.O. 
PICKLES &3TRoOUT3 

-9563 

THEMM-103 DATA MODE 
AND COMMUNICAT IONS ADAPTER 

s 100 bus compatible 

FCC APPROVED ' " HIGH QUALITY 
Both the modem and telephone system interface are 

FCC approved, accomplishing all the required protective 
functions with a miniaturized, proprietary protective 
coupler. 

WARRANTY 
One year limited warranty. Ten -day unconditional 

return privilege. Minimal cost, 24 -hour exchange policy 
for units not in warranty. 

LOW PRICE -$359. 

-so dBm sensitivity. Auto answer. Auto originate. Auto 
dialer with computer -controlled dial rate. 61 to 300 baud 
(anywhere over the long- distance telephone network), 
rate selection under computer control. Flexible, soft- 
ware- controlled, maskable interrupt system. 

ASSEMBLED & TESTED 
Not a kit! ( FCC registration prohibits kits) 

95 For Modem plus shipping 
AND Coupler & handling 

Potomac Micro- Magic, Inc. 
Write for brochure: 
First Lincolnia Bldg., Suite B1 

4810 Beauregard St. 
Alexandria, Va. 22312 

Circle 327 on inquiry card. 

A 
Call for further information: 
VOICE: (703) 750.3727 
MODEM: (703) 750.0930 (300 baud) 
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Flew 11: Quadrant and sector definition. 

products from the previous iteration, and whether or not 
y is incremented, the multiplication can be reduced to 
addition. For maximum efficiency, the right -hand pro- 
duct can be maintained negated so that the comparison 
can be made with a single addition. 

The restriction that the line runs from (0,0) to a point 
(X,Y) with Xz Y >_ 0 requires the use of coordinate 
translations, rotations, and reflections. The first step is to 
translate the line so that it starts at (0,0). Since the line 
originates at the cursor, we would traditionally subtract 
the cursor from the other endpoint to obtain its relative 
position. However, because a 256 by 256 display does not 
give us room for a sign -bit in an 8 -bit byte, it is first 
necessary to rotate the line to the first quadrant and then 
calculate the magnitude of the endpoint displacements 
from the cursor. 

While all these coordinate transformations may seem 
complicated, the actual implementation is quite simple. 
Consider the command to generate the line from the cur- 
rent cursor position 1XC,YC) to a final point (F,YF). 
The first step is to compare XF to XC. If XF z XC then 
we are in the first or fourth quadrant (see figure 11); 
otherwise, we are in the second or third. Similarly, if YF 
2 VC, we are in the first or second quadrant; otherwise, 
the third or fourth quadrant. By combining the two 
results, the quadrant is uniquely determined, and we can 
proceed to determine the magnitude of the X and Y 
displacements, XM and YM, as shown in table s. Finally 
XM and YM are compared to determine the exact sector. 

The easiest technique for remembering this multiple 
logical decision is to weight the results of each decision 
and check the sum. Each sector is then assigned an 
equivalent weight, and the sector parameter table is 
reordered accordingly. Column 2 of table 6 applies a 

weight of 4 to 1XF > XC),2 to (YF > YC) and 1 to (VP > 
XP). 

Once the sector is determined, we have all the informa- 
tion required to construct any arbitrary line. Referring to 

¡II m...ar. ,en OTTE nuaa..4 IM 

Angle 
RBialin eoio 

Tangent 
Rebtbnmio 

a alle, uusçÑbg 
Inrwgn by 00 

Resit CO 

4Y - Xy 

Above Cn Bebe 

e< eve' 

X< Y X= Á 
X>11- 

vY < Xy on = Xy xY > Xy 

NegalNe Zeno POelive 

Table e: Point position relative to a line. 
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Table Sr Component magnitudes in the Jour quadrants 
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Table 6: Coordinate equivalents for each sector. 

step 5 of the fundamental sector I algorithm, we call 
setting dy to 0 "move 0." setting dy to 1 "move 1." and 
generate the equivalence chart in table 6. As the 
algorithm steps along in transformed coordinates, it uses 
the "move 0" and "move 1" to modify the cursor position 
using X and Y increments appropriate for the sector the 
line is actually in. 

CHAR Logic 
One of the most common formats for displaying 

characters is the 5 by 7 matrix of points (see figure 12). 
However, not many people realize why 5 by 7 is the 
smallest common size. The limiting width is, of course, 
the minimum number of points capable of displaying the 
three separate parallel lines required for the ktters M and 
W. This sets the minimum possible width to 5, but why 
must 7 be the minimum height? The answer is, it need not 
be! However, human engineering studies have indicated 
that the average person finds it easier to read characters 
which are proportioned the same as in standard printing. 
Ratios of width to height far removed from the "normal" 
0.75 increase fatigue and error rates. 

To generate easily read lowercase characters, even 
larger matrices are required. This is a result of the greater 
complexity and finer detail of the lowercase characters. 
The full ASCII character set can be generated with a 7 by 
9 matrix if provision is made for characters with 
descenders (ß j, p, etc). This requires the use of an extra 
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HOW TO START 
YOUR OWN 

SYSTEMS 
HOUSE 

A practical guide for the small 
EDP entrepreneur. 213 -page 
manual covers all aspects of start- 
ing and successfully operating a 

Small Business Computer com- 
pany. 5th revised edition June 1979. From the contents: 

The Systems House Industry Hardware, Software or 
Both? Market Selection & Evaluation Industry Applica- 
tion Opportunities Equipment Selection Becoming a 

Distributor Product Pricing Getting Your Advertising 
Dollars Worth The Selling Cycle Financing For The 
Customer Questions You Will Have To Answer Before 
The Customer Buys Solving The Service Problem 
Protecting Your Product How To Write A Good Business 
Plan Raising Capital 

Send $36.00 (check, VISA or Mastercharge) to: 

Essex Publishing Co., Dept. B 

285 Bloomfield Avenue 
Caldwell, N.J. 07006 

Credit card orders: Send card #, date exp. Add $2.00 for 
rush, air mail shipping. N.J. residents add 5% sales 
tax. For faster shipment on credit card orders, phone 
(201) 783 -6940. 
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LIGHT PEN Mao 
LEVEL II 

TRS -80 
Economy - $19.95 
(Plugs into tape recorder. Batter- 
ies and sample program included.) 

Professional - $34.95 
(Plugs into expansion port. Allows 
other expansion port use. No bat- I 

teries needed. Includes Demo - 

Game Cassette.) 

PET 
Professional - $29.95 
(Plugs into user port. No batteries 
needed. Sample program in- 
cluded.) 

No assembly necessary - ready to 
plug in. Demonstration program and 
complete documentation so you can 
write your own programs in BASIC. 

MAIL COUPON TODAY 

3G Company, Inc. Dept. (503) 662-4492 
Rt. 3, Box 28A, Gaston, OR 97119 

TRS -80 Economy 1 . TRS -80 Professional L PET Professional 
$19.95 $34.95 $29.95 

ADD $1.50 for mailing and handling ($6.00 foreign) 

Card No. 

Signature 

NAME 

ADDRESS__ 

CITY STATE 

Exp. date 

ZIP 

REMEMBER, 3G OFFERS A 30 DAY 
UNCONDITIONAL MONEY BACK GUARANTEE! 

WITH MICROAGE WHOLESALE, 
THE DIFFERENCE IS... 

.. knowledge. 
We gre :, ,.;p 
Industry. We kn ,. the mop etplace 
the prr_duct. the people. We ru- 

especially good a1 tntenratino 
products f dlttererd shakes : 

achieve :he rlgh: system tr.r you hid 
your customer Our .. sit :uer 
guide. the MicroShopper and the 
Mlcr Age Wholesale Price Ba 
have escome the und :stry 
standards. 

... performance. 
Our enthusiasm and dedtc;tt:on fo 

serve resellers with better products 
at lower prices have helped 
contribute to the growth al the 
microcomputer Industry Our 
research and development 
departrnerlt tests for assurance t 

reliability to every new product we 
bring to the marketplace. Not every 
terre passes )u* performance 
standards For resellers who commit 
to volume merchandising. we oiler 
the most cost -competitive pricing in 
the industry 
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MICRO f \GE 
WHOLESALE 

The nation's leading independent microcomputer wholesaler 
1425 W. 12th Place Tempe, Arizona 85281 

For information - (602) 967 -1421 - Cable MICROAGE 
Toll -tree order line 

1-800-528-1415 

... organization. 
Our computerizéd order processing, 
our stall of over 100 industry -trained 
people and 30000 sq. ft. t facilities 

including two :egtonal 
warehouses and a support center 
enable us t provide Last delivery 
and reliable service t resellers in 
the U.S. and over 45 countries 
worldwide. Toll -free ordering plus 
the largest inventory In the Indusrri 
mean quicker delivery that! you can 
gel from most manufacturers. 

... integrity. 
Were committed to ottenng what 
works for you and for us. Call now 
place your order and be 

.A 
SATISFIED 
wsTOMER 
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Figure 12: Typical character generation. 

CHAR 

Reewve parity bit from character 

Control Character f 7 T 

Lower case 
f T 

NUL 

O1. 
CuuVeer case 

OK I MOUE = MAXR 

Determine Chai. table entry 
SOH 

F T 

Retrieve byte with flags OK MODE = MAXC 

Calculate next char position 
STX 

T 

F 

Five wide 
? T 

OK MODE = R128 

OY. 

M or W 

F T 

ETX 
F ? T 

Look up 1st 

col. in the 

Aux. Table 

Pretend 

retrieved 
all ones 

OK MODE = R64 

LF 
F 

9 

Put up a "DOT" in the OK 
Adjust cursor 

Y - Y 8 
first column for eac 

one in the entry 
F F T ? _ 

OK Adjust cursor 
X = 0. Y = -6 

Move cursor right 1 col 

Set width to 4 columns 
CR 

F 7 T 

Descender 
F ? T 

Adjust cursor 
OK X=0 

OK Move doom 2 rows 
LE 

F _? T 

Look up the bottom row and put 
up a "DOT" at each position 
indicated by a one. 

OK COLOR = black 

'Cl 
F 7 T 

Do the same for the 2nd row OK COLOR = red 

Do the same for the 3rd row 
t ru 

F ? T 

Do the same for the 4th row OK 
Set COLOR as 

requested 

Do the same for the Top row Similarly check for and act on 

any optional control char 

to be implemented Set cursor to next char. Pus. 

Figure 13: The CHAR function which provides the capability to 
display alphanumeric as well as graphical data. 
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Char Size LC Char /Line Lines/Page Memory For 
(256 by 256) (256 by 256) Tables (bytes) 

9 x 11 Y 25 18 1200 
7 x 9 Y 32 21 864 
5 x 7 N 42 32 320 
4 x 5' N 64 32 192 

*See text 

Table 7: Effects of differently sized character matrices. 

bit to determine if the matrix is displayed normally or 
shifted down two positions. As far as the display is con- 
cerned, the character uses a 7 by 11 matrix of display 
points. Larger display matrices can be used for greater 
legibility and varying character fonts, but even a 7 by 11 
character matrix severely restricts the total number of 
characters that will fit on the low- resolution displays for 
which this standard is designed. If even one row of blank 
points is left between adjacent characters, then only six- 
teen 7 by 9 characters will fit across a 128 -wide display. 
Memory requirements for large matrix character pattern 
storage are also severe. The table space required is direct- 
ly proportional to the area of the matrix (see table 7). 

A character matrix size less than the "absolute 
minimum" 5 by 7 was desirable, since even 5 by 7 
characters require 320 bytes for their lookup table. 
Readable versions of 58 of the 64 uppercase printing 
ASCII characters can be generated within a 4 by 5 matrix. 
The remaining 6 characters (y, $, &, %, M, and W) fit in 
a 5 by 5 matrix. Since these are normally considered wide 
characters, their unity width -to- height ratio is not objec- 
tionable. 

To simplify table lookups and the special handling of 5 
wide characters, 3 bytes are used for each character. 
Twenty bits are used for the 4 by 5 display matrix; the 
four extra bits are used as flags to define the specific 
parameters for each character. Two flag -bits are used to 
indicate the width of the character. Proportional spacing 
also fits the maximum number of characters into any 
given space. The third flag -bit is used by 5 wide 
characters to indicate whether the first column is all ones 
(M and W), or must be retrieved from an auxiliary 
lookup table (y, $, %, and &). The remaining flag is used 
to indicate descending characters (, ; and -). These 
characters are displayed two positions lower than their 
matrices indicate. Each character is therefore displayed in 
an n by 7 display area, where n ranges from 2 to 5. 

The basic character generation algorithm (figure 13) is 
applicable to any size character matrix, whether the 
character is stored by column (more efficient for 5 by 7 
and 6 by 8 matrix characters), or by row (more efficient 
for variable 4 by 5, 7 by 9, and 8 by 11). If the character 
set being used does not include lowercase, it is necessary 
to shift lowercase characters to their uppercase equiva- 
lents. Comparing the ASCII value of the character to 32 
separates control characters for special handling. 

The character table is ordered by ASCII value and 
lookup is done by indexing on the ASCII value requested. 
Since the first 32 ASCII characters are control characters, 
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Beleis' Master Index to Computer Programs in 
BASIC Gives You Access to $14,836.14 
Worth of Computer Programs for Just $7.95! 

you paid hundreds or even thousands of 
dollars for your new microcomputer. By now it 
may be dawning on you tha I a S I.000computer 
with no software is just 51.000 worth of scrap 
metal, 

But computer programs cost money. In a 
recent survey of 1.984 computer programs of- 
fered for sale in the top three home computer 
magazines. the average price was found to be 
S2794 Whal a rip -oH! 

You don't need to spend hundreds of dollars 
to gel a complete library of programs for your 
computer. That is. you don't it you have Balais' 
Master Index to Computer Programs in BASIC. 

Belais'Master Index gives reviews of 531 pro- 
grams that have appeared in 10 major home 
computer magazines -programs that you can 
type into your computer for free! 

This large 8 1/2 x 11. 192 -page directory is 
packed with information. This is not just a 
simple fisting of article titles. but a complete 
reference work! 

Each BMI review is complete-it has every- 
thing you need to know about a program. A 
brief index line capsulizes the review for quick 
reference. Source information shows you 
where the program can be found. Any updates 
or corrections are shown so you know the 
program is accurate and complete. The text of 
the review gives you a lull description of what 
the program does. In addition, the review gives 
detailed technical information about what 
hardware and software the program needs. 
Everything you need to know is right at your 
fingertips! 

We don't provide the program listings Them- 
selves. of course. But we do tell you where you 
can pick them up- -even ones that appeared in 
print years ago. 

You don't have to be a programming wizard 
to use Belais'Master Index. That's becauseBMl 
lists only finished. ready-to -run programs in 
BASIC. the easy-to -use language enjoyed by 
millions 

Even it you're a master programmer. you'll 
appreciate Betas' Master Index. Why slave 
away hours. days. or even weeks writing a 
program when someone else has probably 

already done the work for you? These pro- 
grams are working. documented. and ready - 
to-go. 

Programs like: Circuit Design. Psychoanaly- 
sis. PASCAL Compiler. Forrester s World Sim- 
ulation. and Color T. V Tester. Never again will 
you have trouble answering that question. But 
what are home computers good for?' 

Then again. there's always MONEY. Ivlaybe 
you haven't Thought of all the ways your "tun' 
computer could turn out a little of the green 
stuff for you Maybe you havent -but a lot of 
other people have. and they've written up their 
ideas for you to use. Balais' Master Index lists 
dozens of programs that you can use to set up 
your own business. 

If you already have a business. Balais' Master 
Index has the programs to turn your home com- 
puter into a lull -fledged business system. Gen- 
eral ledger. billing, payroll. mailing lists. word 
processing -no matter what type of business 
you have. Belays' Master Index has the pro- 
grams you need. 

AN this and save S2.00. too! The cover price of 
Balais Master Index to Compiler Programs in 
BASIC is 59.95. But because you're buying by 
mail. we don't have to pay a commission to a 

bookstore. So we're going to pass the savings 
along to you. Order now and you can get your 
copy of Belays' Master Index for just 57.95! 

To order, write your name, address. and the 
words " Balais' Masser Index" on a piece of 
paper. tvtake out your check for 57.95 plus 51 

shipping (Calif, residents add 54e sales tax). 
payable to FALCON PUBLISHING. 

If you want to use yourVlSAor Master Charge 
card. give the total for your order. your account 
number. the expiration date of your card. and 
your signature. 

Send your order to Falcon Publishing. 
Dept. AC. 140 Riverside Ave.. P.O. Box 688. 
Ben Lomond. CA 95005 

We absolutely guarantee you'll find Belays' 
Master Index one of the most useful books on 
your shell. If you're not completely satisfied. 
return it to us within 30 days and we'll refund 
every cent you paid. You can't lose. so order 
NOW, 

Circle 293 on inquiry card. 

MODEL PC -10: Finger Controlled 

Desoldering 
Systems 

REMOVE ANY COMPONENT 
FROM ANY PCB 

... QUICKLY AND SAFELY 

I * ^. 
MODEL PC -20: 

Footpedal Controlled 

STANDARD SYSTEM FEATURES 
Lightweight and Portable 
Internal Vacuum Pump 
Sodr -X- Tractor Handpiece 
Variable Temperature Control 

PACE 
INCORPORATED 

9329 Fraser Street Silver Spring, Md. 20910 (301) 587 -1696 

6800 SYSTEM SOFTWARE 
Unmatched Field Proven 

SDOS 
TM 

A totally interrupt- driven (both disk and other peripherals) disk 
operating system, including type-ahead. Provides device independent, 
byte addressable random files. Supports any mixture of disk drives up 

to 2.5 BILLION bytes per drive. Disk tiles can grow dynamically to 
match application needs. Automatic, overlapped read-ahead on 
sequential files and LRU sector buffer pooling on random -access files 
optimize disk I /O. System utilities allow operator file manipulation, 
disk initialization, backup with wildcard file selection, and disk 
structure repair facilities to handle the infrequent but unavoidable 
disasters that occur in the real world. Turn -key application systems can 
be easily built, coupled with SD Business Basic. 242 pages of 
documentation. 

TDB 

A RAM or EPROM -based assembly language debugger. Provides 
single -step with register display, multiple real -time conditional 
breakpoints, memory dump, multiple data display and entry modes. 
Can be used to debug interrupt- driven code. 39 pages of 
documentation. 

6800 Hardware supported: 
Conrac Model 480 (AMI MDC) + ICOM floppy 
WaveMate + Persci floppy (1771 + DMA) 
Electronics Product Associates + ICOM floppy 
Motorola EXORcisor + EXORdisk I or II 

SWTP + mini or DMAF floppy (FLEX) 
CM! 6800 + Winchester (1.6M) + Calcomp floppy (1771 + DMA) 
MSI 6800 + FD-8 mini-floppy or 10M cartridge disk 
Mizar Labs + double density Micropolis drives (1791 + DMA) 
SSB Chieftain -mini or 8-inch floppy 
Computer and Data Machines (England) 

Documented Industry Wide 
BUSINESS BASIC COMPILER 
A super fast application oriented BASIC. 10 digit BCD for values to 100 

million dollars with pennies. Random access to variable size, variable 
content records. Long, meaningful variable names, formatted output, 
IF- THEN -ELSE with multiple statements per line, and error -trapping 
make this BASIC extremely powerful. Compiled code, automatic 
integer optimization, and fast floating point make applications written 
in SD Basic run faster than on virtually any other microcomputer, and 
protect the source code of the application. 104 pages of documentation. 

EDIT 
A powerful and easy to use text editor with change, delete, insert, and 
remove commands. Automatic display of text or context changes, 
macro facilities for complex or repetitive editing. 44 pages of 
documentation. 

ASM 
A lovely 2 pass assembler with conditional assembly, long labels, 

symbol table dump and cross -reference, error cross -reference, 
extensive arithmetic and listing control. 103 pages of documentation. 

Write for a free catalogue or contact the hardware manufacturer. 

All SD software comes with a 1 year warranty. 

wNOVxNON ON forrwyut C SOFTWARE DYNAMICS 
2111 W. Crescent. Suite G 

Anaheim, CA 92804 
(714) 635 -4760 
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Circle 95 on inquiry card. 

co/a? 
NOW BETTER THAN EVER 

Control Program for Microcomputers. 
Includes Editor, Assembler, Debugger, Utilities. 
Supports Floppy Disks and Hard Disks. 
For 8080, 8085, Z -80, MDS, Cromemco. 
$150- Diskette and Documentation 
$25- Documentation only 

NEW INDUSTRY STANDARD 
Multi- terminal access. 
Multi- programming. 
CP /M- compatible. 
Real -time features. 
$300- Diskette and Manual 
$25- Manual only 

DIIGII IIAL RESURCJ ` 
OPTIONAL SOFTWARE PACKAGES 

MAC- MACRO ASSEMBLER: 
Compatible with new Intel macro standard. 
Complete guide to macro applications. 
$90- Diskette and Manual. 

SID- SYMBOLIC DEBUGGER: 
Symbolic memory reference. 
Built -in assembler /diassembler. 
$75- Diskette and Manual. 

TEX'' TEXT FORMATTER: 
Powerful text formatting capabilities 
Text prepared using CP /M Editor. 
$75- Diskette and Manual. 

DESPOOL" 
Background print utility. 
Use with CP /M 
$50- Diskette and Manual. 

01 DIIDTFIL ßESEFßCH 
P.O. Box 579 Pacific Grove, California 93950 

(408) 649 -3896 
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Delay until the start of the next Vertical Blanking period 

WHILE Vertical Blanking in progress 

D Kill time 
0 

UNTIL Vertical Blanking in progress 

D Ki l l time 
0 

Display buffer currently being filled 

Filling buffer d 

F ? T 

Shift to filling buffer B Shift to filling buffer 1 

Figure 14: The ANIMAT function which provides for flicker - 
free changes in the display by permitting the user to load one 
refresh buffer while displaying another. 

the physical contents of the table start with character 32 
(blank). To index into the table, the ASCII value of the 
first table entry is subtracted from the value requested. 
This index value is then multiplied by the number of 
bytes per character, and the product is added to the ad- 
dress of the first character in the table in order to obtain 
the address of the first byte of the character desired. The 
cursor is then sequenced through the character matrix, 
turning on the points indicated. Only the points actually 
making up the character are affected, so background data 
is not erased and an overprint results. 

Control characters are handled separately. Mode and 
color changes will depend on the DOT routine. Since 
these will be overly hardware -dependent, their implemen- 
tation is left as an exercise to the reader. Carriage control 
characters modify the cursor position without otherwise 
affecting the display. Any unrecognized characters 
should be ignored. 

ANIMAT Logic 
The first requirement of the ANIMAT logic is to wait 

for vertical blanking to start (see figure 14). Most 
displays provide an input port with a status -bit which 
indicates when vertical blanking is in progress. By delay- 
ing until the status -bit indicates normal scan, then delay- 
ing until it indicates vertical blanking in progress, we are 
assured of a full vertical blanking period being available. 
If the display being programmed does not support chang- 
ing the location of the refresh buffer by software con- 
trols, the routine is finished. 

Displays in which refresh buffer locations can be 
changed are programmed to provide double buffering. 
After waiting for the vertical blanking period, the refresh 
buffer currently being filled is put on display. The alter- 
nate buffer is then opened for filling. Note that this 
algorithm is valid whether the buffer being filled is 

displayed (first call to ANIMAT after an INITG) or is 
being filled while another buffer is being displayed (all 
subsequent calls to ANIMAT). 

In part 2 we will present an implementation of the 8080 
assembly language protocol for the proposed graphics 
software standard, plus a series of demonstration pro- 
grams. 



Creative Software Introduces: Programs & Products for the TRS -80 (16k leuel H) 
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Household Finance I & II $15.00 
Paul I: Inputs dalas on each household expenditure: lists. adds. updates. 
changes or deletes pruviiiusly 111(1III Items. WI tes dala ill cassIIle lepe. 
Pal II: Reeds dalas tape. l'rlivltles nwnthly and yearly SIII11111arllS 111 

hn.mc411 ilota. muele c.sreg sly !Amin tat les. and graphs a spending profile 

ALSO: New Programs for the PET: 

PET Word Processor $75.00 
Complete word processing capabilities including upper /lower case. string 
search, string change and many other features found on commercial word 
processors. Package includes both text editor and formatter and requires 
16K or 32K PET. 

PET Space War II $10.00 
Fantastic realtime action! You are in complete control of the Enterprise 
as you fend off aliens to search the universe for colonizable planets. 
Requires the Creative Software single joystick for the PET. 

PET Road Race $10.00 
Another great machine.language program gives you a choice of three dif. 
ferent tracks as you battle with your opponent to finish the race. Includes 
oil slicks, automatic lap counters, and an elapsed time clock showing time 
to tenths of seconds. Requires the Creative Software dual Joystick. 

NEW! A super JOYSTICK interface for the TRS -80! 
I h ev sockets allow you Is use une Fairchild'" tir Iwo Alan ' "joysticks 
will) no modlhcations to the TRS -80. Joystick interface with two 
prsNfranls, separate power supply and instructions. 

Only 
$65.00 

Joysticks (Fairchild' or Abri' "). each $12.50 

Household Utility 1 $12.00 
(Include, Calendar. Loans and Buy or Rent Programs) 

Household Utility 2 $12.00 
(Includes Compound Interest. Amortization and Car Costs Programs) 

Many other Creative Software products are available for the 
PET and TRS -80. If your local dealer doesn't carry Creative 
Software products or program information. write directly to the 
address below. When placing an order please note: 

Specify computer & program(s). Add $1.50 shipping for each 
program ordered. $2.50 for joystick interface. California residents 
add 6 ".. sales lax. VISA MASTERCHARGE accepted. Include 
card number and expiration date. 

Creative Software 
P.O. BOX 4030, MOUNTAIN VIEW, CA 94040 

68 MICRO JOURNAL 
Months ahead of all others with 

ß`10°D 6800/09 articles & new products 

* 
* 

Crunchers Corner - Bryant (A monthly programming 
tutorial) Flex to BFD - Puckett Tiny Music - 
Thompson Semiconductor, Part 1 - Kinzer Soup Up 
Your TVT - Pass Hints & Kinks - fixes (soft & hard) 
50 pages plus Each Month! 

THE 

ONLY 

Crunchers Corner - Bryant A Look at 
the SWTPC CT -82 - Ferguson 6800 
Relative Branch Calculation (Hand) - 
Berenbon Relative Calculator (Machine) - Heatherington Maillist (Disk) -- Lilly 
Modems - Schuman Semiconductor - 

Part 2 - Kinzer Locate - Pigford A20 
MA, Printer -SWTPC - Perdue AS -50 
Monitor Board - Pentecost TSC Basic 
for 6800 - Shirk Plus Much -Much More! 

6800/09 
USER -ORIENTED 

MAGAZINE 

Crunchers Corner - Bryant A 
Case for the Small DOS -Mauch 

MF -68 Motor Fix - Sorrels 
Transfer (FLEX 1 to 2 or 5) - 
Womack 6800 Delay - Beren- 
bon Make Like a 6809 - Fein - 
tuch Games (Basic) - Harmon 

Boot (Flex -BFD) - Puckett 
Freeze Display(SSB) - Johnson 

Paper Tape Reader - Adams 
FLEX'" Fixes and Much More! 

MAGAZINE COMPARISON 

(2 years) 

Monthly Averages 
6800 Articles 

TOTAL 
KB BYTE CC DOBB'S PAGES. 

7.8 6.4 2.7 2.2 19.1 ea. mo. 

Average cost for all four each month: $5.88 
(Based on advertised 1 -year Subscriplion price) 

68 cost per month 51.21 

That's Right! Much. Much More 

for About 

1 5 the Cost. 

EFFECTIVE SEPT. 1. 1979 

i Year 514.50 2 Years 526 00. 3 Years 536.50 

OK. PLEASE ENTER MY SUBSCRIPTION 

Bill My: Masser Charge 0- VISA 

Card c Exp. Dale 

For p 1 -Year 2 Years 3 Years 

Enclosed: S 

Name 

Street 

City State 

My Computer is _ 

Z,p 

68 MICRO JOURNAL 
3018 Hamill Road 

HIXSON, TN 37343 

FOREIGN ADD: 
$9.50 Per Yr. Surface 

$29.00 Per Yr. Air Mail 

*MORE 6800 ARTICLES THAN ALL OTHERS COMBINED* 
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Cook Fl!1Vi8W$. 

8080/8085: Assembly 
Language Programming 

Lance R Leventhal 
Osborne and Associates Inc 
Berkeley, California 1978 
467 pages softcover 
$9.50 

8080 /8085: Assembly 
Language Programming is 

another in the series of 
Osborne and Associates' 
books on microcomputers. 
Those who are familiar with 
earlier works published by 
this company know that, in 
its contents, the entire series 
is comprehensive. Unfortu- 
nately, these books have 
been extremely difficult to 
read due to the use of bold 

and regular type and the ap- 
pearance of obscure abbre- 
viations in their diagrams. I 

am pleased to say that this 
new book upholds the 
reputation for completeness, 
and it is also quite readable. 

Chapter 1 defines and 
justifies assembly language 
programming. I doubt that 
anyone who purchases this 
book needs this chapter, but 
it is reassuring to us 
assembly language enthu- 
siasts. 

Chapter 2 describes how 
an assembler works and 
gives a very complete view 
of all the available features. 
As with all this publisher's 
books, it is not merely an 
overview. This chapter will 
greatly assist you in choos- 
ing among the available 
assemblers. 

Chapter 3 is technical 
writing at its finest. Each 
assembly language instruc- 
tion given is elaborated 
upon with diagrams the 
reader has become ac- 
quainted with in the earlier 
books -minus the incom- 
prehensible abbreviations. 
Bold type is used only 
where it should be -for 
titles. 

Chapters 4 thru 13 give 
sample programs ranging 
from very simple to extra- 
ordinarily complex. The ear- 
ly examples are slightly 
beyond the information 
given in chapter 3, but they 
progress through arithmetic 
and tables to I/O (in- 
put /output) routines and in- 
terrupts. Each chapter ends 
with self -testing examples 
where the answers, but not 

IMP 
5-10 times faster... 

and more! 
Meet Pascal /ZTM the fast, flexible compiler with 

higher speed, greater efficiency and improved debugging: 
True Z-80 native code Pascal compiler -5 -10X faster 

than competing P -code implementations -no interpreter 
required. 

The only multi- tasking Pascal- produces ROMable 
re- entrant code. 

Optimized for fastest execution - recognizes and 
exploits special cases. 

Easily transportable -all hooks to your system made 
through support library. 

Includes IEEE standard floating point package. 
Single copy on CP /M- compatible disk includes compiler, 
companion macro-assembler & source of the library, $275. 
OEM licenses available. Write or call for more information. 

Cloolle[r2 vottai30000 
TM 

Ithaca Intersystems Inc.,1650 Hanshaw Road /PO. Box 91, 

Ithaca, NY 14850/607- 257 -0190 /TWX: 510255 4346 

©1979 Ithaca Intersystems Inc. 
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the methods, are given. 
These self -tests are well - 
thought -out variations of 
earlier examples and, 
therefore, double the learn- 
ing experience. 

The final chapters give 
detailed advice on program- 
ming. These are mandatory 
if one expects his programs 
to be useful to anyone else. 
Leventhal repeatedly 
emphasizes that commercial 
programs must be written 
for the program buyer, not 
the writer. 

In summary, this is an ex- 
cellent encyclopedia of 
assembly language program- 
ming. If you understand all 
of this book and have it for 
reference, you will have few 
problems. 

Bruce R Evans MD 
16 Marwin Rd 
Pickering Ontario 
CANADA 
L1V 2N7 

Technical Aspects of 
Data Communication 

John E McNamara 
Digital Press 
Digital Equipment Corp, 
Educational Services Dept 
12 Crosby Dr 
Bedford MA 07130 
$19.95 

Technical Aspects of Data 
Communicatiole by John E 

McNamara is the book I 

was looking for five years 
ago. It could have saved me 
hundreds of hours of search- 
ing and reading. The last 
paragraph of the introduc- 
tion states why: "This book 
will not teach anyone every 
thing about data communi- 
cation. Knowledge of data 
communication is acquired 
by a bootstrapping process 
in which one learns enough 
to read the next book or ex- 
plore the next problem, 
from which one learns 
enough to go on further. 
This book is intended to fill 



a place in that process." 
This book deals with the 

real nitty -gritty of data com- 
munications from "what is a 
stop bit ?" all the way 
through an explanation of 
packet switching. All the in- 
formation is presented in 
practical terms rather than 
through math and theory. A 
glossary in the back of the 
book defines all the terms 
used. Various accompanying 
tables list character codes, 
pin connections, and usable 
line lengths. If you need to 
know what a UART is and 
how it works, there is an 
appendix devoted entirely to 
UARTs. 

If you need to know 
about asynchronous or syn- 
chronous communication, 
common protocols and what 
they are suited for, how 
telephones work, the 
characteristics of different 
moderns, and what types of 
automatic -calling units are 
available and how to write a 
program to talk to them, 
you can find it in this book. 
If you only need to know 
what pin 8 on the 25 -pin 
connector on your terminal 
is used for, you can also 
find that information in this 
book. 

There are about 400 pages 
of good reference informa- 
tion with readable explana- 
tions for anyone who must 
deal with data communica- 
tions hardware or software. 
Technical Aspects of Data 
Communication nication is well 
worth the price. 

Phil Hughes 
POB 2847 
Olympia WA 98507 

Broken Text 

Several readers have 
brought to our attention 
that line 1790 of the Quest 
program on page 181 of the 
July 1979 BYTE is difficult 
to read. The line should 
read 1790 ON Al GOTO 
1000, 9999, 1760. 

Start Computing For Just $129.95 With An 

8085 -Based Professional Computer Kit- 

Explorer185 
100% compatible with all 8080A and 
8085 software & development tools! 

No matter what your future computing plans may 
be, Level "A "-at $129.95 -is your starting point. 

Starting at just 5/29.95 for a Level "A" operating system, 
you can now build the exact computer you want. Explorer /85 
can be your beginner's system, OEM controller, or IBM 
formatted 8' disk small business system... yet you're never 
forced to spend a penny for a component or feature you don't 
want and you can expand in small, affordable steps! 

Now, for just 5129.95, you can own the first level of a fully 
expandable computer with professional capabilities -a com- 
puter which features the advanced Intel 8085 cpu, thereby 
giving you immediate access to all software and development 
tools That exist for both the 8085 and its 8080A predecessor 
(they are 100% software compatible) -a computer which 
features onboard S -100 bus expansion -plus instant conver- 
sion to mass storage disk memory with either 5 -1/4" diskettes 
or standard IBM- formatted 8" disks. 

For just 5129.95 (plus the cost of a power supply, keyboard/ 
terminal and RF modulator, if you don't have them already), 
Explorer /85 lets you begin computing on a significant level... 
applying the principles discussed in leading computer maga- 
zines. . developing "state of the art" computer solutions for 
both the industrial and leisure environment. 
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 8155 ROM -I /O -all on a single motherboard 
with room for RAM /ROM /PROM /EPROM and S -100 ex- 
pansion, plus generous prototyping space. 

(Level "A" makes a perfect OEM controller for industrial 
applications and is available in a special Hex Version which 

- r can be programmed using 
" - the Netronics He Keypad/ 

Display.) 
PC Board: glass epoxy, plated 

through holes with solder mask 
I /O: provisions for 25 -pin 

(DB25) connector for terminal 
Level "A" at 5/29.95 is a serial I/O, which can also sup - 
complete operating system, port a paper tape reader 
perfect for beginners, hob- ...provision for 24 -pin DIP 
biesls, or industrial con - socket for hex keyboard /dis- 
troller use. play... cassette tape recorder in- 
put...cassette tape recorder output ...cassette tape control 
output... speaker output. , . LED output indicator on SOD 
(serial output) line...printer interface (less drivers)... total of 
four 8 -bit plus one 6 -bit 1/0 portsCrystel Frequency: 6.144 
MHz Control Switches: reset and user (RsT 7.5) 
interrupt...additional provisions for RST 5.5, 6.5 and TRAP 
interrupts onboard Counter /Timer: programmable, 14 -bit 
binary 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 0000 free for user 
RAM / ROM. Features include tape load with labeling .. tape 
dump 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... f ill 
blocks of memory with a constant ...display blocks of memory 
...automatic baud rate selection variable display line length 
control (1 -255 characters /line)... channelized 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 Version): Tape load with labeling... 
tape dump with labeling . examine/change contents of mem- 
ory.. insert data ... warm start . examine and change all 

1 rNetronicTI&D Lt Uepf r RJ - 
333 Litchfield Road. New Milford, CT 06676 
Please send the items checked below- plus S2 p&ii. 

Explorer /85 Level "A" Kit (ASCII Deluxe Steel Cabinet for ASCII 
Version), 5129.95 plus S3 p &h. Keyboard /Terminal, 519.95 plus $2.50 

Explorer /85 Level "A" Kit (Hex p &h. 
Version), 5129.95 plus S3 p &h. 

By Netronlcs 

registers...single step with register display at each break point 
...go to execution address. Level "A" in the Her Version 
makes a perfect controller for industrial applications and can 
be programmed using the Netronics Hex Keypad /Display. 

Hex Keypad /Display 
Specifications 
Calculator type keypad with 24 
system defined and 16 user 
defined keys. 6 digit calculator 
type display which displays full 
address plus data as well as 

Hex Keypad /Display. 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 includes: address 
decoding for onboard 4k RAM expansion select -able in 
4k blocks...address decoding for onboard 8k EPROM expan- 
sion 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 
regulators. 

Level "C" Specifications 
Level "C" expands Explorer's 
motherboard with a card cage, 
allowing you to plug up to six 
5 -100 cards directly into the 
motherboard. Both cage and 

Explorer /85 with 1 :l cards are neatly contained inside 
"C "card cage. Explorer's deluxe steel cabinet. 

Level "C" includes a sheet metal superstructure, a 5 -card gold 
plated S -100 extension PC board which plugs into the mother- 
board. Just add required number of S -100 connectors 
Level "D" Specifications 
Level "D" provides 4k or RAM, power supply regulation, 
filtering decoupling components and sockets to expand your 
Explorer /85 memory to 4k (plus the original 256 bytes located 
in the 8155A). The static RAM can be located anywhere from 
0000 to EFFF in 4k blocks. 

Level "E" Specifications 
Level "E" adds sockets for 8k of EPROM to use the popular 
Intel 2716 or the TI 2516. It includes all sockets, power supply 
regulator, heat sink, filtering and decoupling components. 
Sockets may also be used for soon to be available RAM IC's 
(allowing for up to 12k of onboard RAM). 
Order A Coordinated 
Explorer /85 Applications Pak! 
Experimenter's Pak (SAVE 512.50) -Buy Level "A" and Hex 
Keypad /Display for 5199.90 and get FREE Intel 8085 user's 
manual plus FREE postage & handling! 
Student Pak (SAVE 524.45) -Buy Level "A," ASCII Key- 
board /Computer Terminal, and Power Supply for 5319.85 and 
get FREE RF Modulator plus FREE Intel 8085 user's manual 
plus FREE postage & handling! 
Engineering Pak (SAVE S41.00) -Buy Levels "A," "B," 
"C," "D," and "E" with Power Supply, ASCII Keyboard/ 
Computer Terminal, and six S -100 Bus Connectors for 5514.75 
and get 10 FREE computer grade cassette tapes plus FREE 
8085 user's manual plus FREE postage & handling! 
Business Pak (SAVE 589.95) -Buy Explorer /85 Levels "A," 
"B," and "C" (with cabinet), Power Supply, ASCII Key - 
board /Computer Terminal (with cabinet), 16k RAM, 12" 
Video Monitor, North Star 5 -1/4" Disk Drive (includes North 
Star BASIC) with power supply and cabinet, all for just 
51599.40 and get 10 FREE 5 -1/4' minidiskettes (S49.95 value) 
plus FREE 8085 user's manual plus FREE postage & handling! 

Continental U.S.A. Credit Card Buyers Outside Connecticut 

CALL TOLL FREE 800 -243 -7428 
To Order From Connecticut Or For Technical 

Assistance, Etc. Call (203) 354 -9375 
n NM 

8k Microsoft BASIC on cassette 
tape, 564.95 postpaid. 

8k Microsoft BASIC in ROM Kit 
(requires Levels "B," "D," and "E "), 
599.95 plus S2 p&h. 

Level "B" (S -100) Kit, $49.95 plus 
$2 p &h. 

Level "C" (S -100 6 -card expander) 
Kit, 539.95 plus S2 p &h. 

Level "D" (4k RAM) Kit, 569.95 
plus S2 p &h. 

Level "E" (EPROM /ROM) Kit, 
55.95 plus 30e p&h. 

Deluxe Steel Cabinet for Explorer/ 
85, $49.95 plus S3 p &h. 

ASCII Keyboard /Computer Ter- 
minal Kit (features a full 128 character 
set, upper & lower case, full cursor con- 
trol, 75 ohm video output convertible 
to baudot output, selectable baud rate, 
RS232 -C or 20 ma. 1/O, 32 or 64 char- 
acter by 16 line formats, and can be 
used with either a CRT monitor or a TV 
set (if you have an RF modulator), 
$149.95 plus 52.50 p&h. 

L. 
He Keypad /Display Kit, 569.95 

Circle 280 on inquiry card. 

Power Supply Kit ( j 8V © 5 amps) 
in deluxe steel cabinet, 539.95 plus S2 
p &h. 

Gold Plated S -100 Bus Connectors, 
54.85 each, postpaid. 

RF Modulator Kit (allows you to 
use your TV set as a monitor), 58.95 
postpaid. 

16k RAM Kit (S -100 Board expands 
to 64k), 5199.95 plus S2 p &h. 

32k RAM Kit, 5329.95 plus S2 p &h. 
48K RAM Kit, 5459.95 plus S2 p &h. 
64k RAM Kitr$589.95 plus S2 p &h. 
16k RAM Expansion Kit (to expand 

any of the above up to 64k), 5139.95 
plus S2 p &h each. 

Intel 8085 cpu User's Manual, $7.50 
postpaid. 

Special Computer Grade Cassette 
Tapes, 51.90 each or 3 for SS, postpaid. 

12" Video Monitor (10 MHz band- 
width), 5139.95 plus $5 p &h. 

North Star Double Density Floppy 
Disk Kit (One Drive) for Explorer/ 
85 (includes 3 drive S -100 controller, 
DOS, and extended BASIC with per- 

sonalized disk operating system -just 
plug it in and you're up and running!), 
5699.95 plus S5 p &h. 
Power Supply Kit for North Star 
Disk Drive, 539.95 plus S2 p &h. 

Deluxe Case for North Star Disk 
Drive, 539.95 plus S2 p&h. 

Experimenter's Pak (see above), 
5199.90 postpaid. 

Student Pak (see above), $319.85 
postpaid. 

Engineering Pak (see above), 
5514.75 postpaid. 

Business Pak (see above), 51599.40 
postpaid. 

Total Enclos& S 

(Conn. res. add sales tax) By- 
0 Personal Check M.O. /Cashier's 
Check Visa Master Charge 

(Banka____) 
Acct a 

Signature Fxp Date 
Print 
Name 

Address 

City 

State Zip 
No Send Me Information ar. J 
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Build a Simple Digital 
Oscilloscope 

A digital -logic probe is a conve- 
nient device for examining signals. A 
typical probe has one or more light 
emitting diodes (LEDs) to indicate 
logic states. The LED lights to in- 
dicate a high (1) logic state, and turns 
off to indicate a low (0) logic state. It 
is not possible, however, to compare 
these signals with the state of the 
system clock. The system clock is the 
square wave source from which all 
other signals are derived. 

The digital oscilloscope presented 
here allows comparison of selected 
signals with the system clock. The 
schematic diagram is given in figure 
1. The digital oscilloscope converts a 
serial digital signal into a visible 
display on 16 LEDs. Each LED corre- 
sponds to 1/2 of a clock cycle. Figure 2 
shows some typical waveform traces 
and their corresponding displays on 
the digital oscilloscope. Figure 3 

shows a typical method of connection 
for displaying serial waveforms. One 
limitation of the 16 LED display is 
that it cannot completely show a 
signal which is derived from the clock 
signal by dividing by more than 8. 

A block diagram of the digital 
oscilloscope is shown in figure 4. The 
major sections are: 

data and enable sequencer 
enable strobe 
data strobe 
latch 
display 

The clock is fed into a circuit which 
divides the frequency by 8. These 2 
signals comprise the data and enable 
sequencer. Eight clock cycles are re- 
quired for the sequencer to complete 
16 transitions. The 16 address inputs 

Text continued on page 226 
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Frank DeCaro 
103 Spit Brook Rd, Apt C -2 

Nashua NH 03060 

Photo 1: Digital oscilloscope as constructed on a project board. The photo shows the 
original design (the schematic diagram in figure 1 shows an updated version which 
eliminates all capacitors on the output lines). 

Device Type +5 V GND 

Cl 74154 24 12 
C2 7404 14 7 
C3 7404 14 7 
C4 7404 14 7 
C5 7474 14 7 
C6 7474 14 7 
C7 7474 14 7 
C8 7474 14 7 
C9 7474 14 7 
C10 7474 14 7 
C11 7474 14 7 
C12 7474 14 7 
C13 74154 24 12 
C14 7493 5 10 

Table 1: Power and ground connections for integrated circuits in figure 1 schematic 
diagram. 



Circle 286 on inquiry card. 

SORCERER* SOFTWARE! 
All programs on cassette. Only 8k of memory required. 
FASTGAMMON'" by Bob Christiansen. Backgammon players love this machine language 
program that provides a fast, skillful opponent. Eight -page instruction manual includes 
rules of backgammon. SI9.95 

PLOT by Vic Tolomei. Now Apple owners will be envious of how easy you can get good 
graphics on your SORCERER. PLOT includes both a super high resolution mode and a quick 
low resolution mode. Both are accessible from your BASIC programs using simple com- 
mands. Hi -res & lo-res examples included on tape. 514.95 

SHAPE MAKER" by Don Ursem. Construct special characters and fancy shapes with ease 
using this on- screen character editor. Detailed 12 -page instruction booklet includes 
example applications. SI4.95 

DEBUG by Bob Pierce. Debug machine language programs by stepping through one 
instruction at a time Relocatable. Several display options. Multiple break points. Modify 
memory and registers. S14.95 

Z -80 OISASSEMBLER by Vic Tolomei. Decode machine language programs, including 
SORCERER's monitor and ROM- PAC's, with this Z-80 Disassembler written in BASIC. Prints 
out machine code. Zilog mnemonics, and ASCII. 514.95 

MAGIC MAZE'" by Vic Tolomei. A challenging maze game. Ten Levels of play. Holding your 
lantern. you wander through a maze trying to stay on the right path and avoid pitfalls, 
Automatic scoring tells you how good a pathfinder you are S11.95 

SOFTWARE INTERNALS MANUAL FOR THESORCERER byVic Tolomei. A must tor 
anyone writing software for the SORCERER. Seven chapters: Intro to Machine 
Language, Devices & Ports, The Monitor. Cassette Interlace, BASIC structure. 
Video 8 Graphics, The Keyboard. Indexed. Includes diagrams and softwarerou- 
tines. 64 pages. 514.95 

Qs QUALfTY SOFTWARE 
6660 Reseda Blvd., Suite 103, 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 m ay telephone their orders and we will deduct S1 from orders over S19 to compensate 
for phone charges.Or mail your order to the address above. California residents add6% sales 
tax. Orders outside North America add S5 for registered airmail. pay in U.S. currency. 

The name "SORCERER" has been trademarked by Exidy. Inc. 

Circle 236 on inquiry card. 

IMMEDIATE 
DELIVERY 
Domestic & Export 

DEC LS! -11 
COMPONENTS 
A full and complete 
line with software 
support available. 

ac-111, 

Cocriputec 
Suppliers, Inc. 

25 CHATHAM ROAD 
SUMMIT, NEW JERSEY 07901 

SINCE 1973 

(201) 277 -6150 Telex 13 -6476 

51300,64K BYTE RAM AND CONTROLLER SET 

MAKE 64K BYTE MEMORY FOR YOUR 6800 OR 

6502. THIS CHIP SET INCLUDES: 
32 M5K 4116 -3 16KX1.200 NSEC RAMS. 
1 MC3480 MEMORY CONTROLLER. 
1 MC3242A MEMORY ADDRESS 
MULTIPLEXER AND COUNTER. 
DATA AND APPLICATION SHEETS. PARTS 
TESTED AND GUARANTEED. 

5325.00 PER SET 

5100 FULLY ASSEMBLED MOTH MUM- 
FULLY SOCKETED. INDUSTRIAL GRACE 

* 8 SLOT ASSEMBLED S149.00 
19 SLOT ASSEMBLED S199.D0 

64K BYTE EXPANDABLE RAM 

DYNAMIC RAM WITH ONBOARD TRANSPARENT 
REFRESH GUARANTEED TO OPERATE IN 
NORTHSTAR. CROMEMCO, VECTORGRAPHICS. 
SOL. AND OTHER 8080 OR 2-80 BASED 5100 
SYSTEMS. 4MHZ Z-80WITH NO WAIT STATES. 

SELECTABLE AND DESELECTABLE IN 4K 
INCREMENTS ON 4K ADDRESS BOUNDARIES. 
LOW POWER -8 WATTS MAXIMUM. 
200NSEC4116 RAMS. 

* FULL DOCUMENTATION. 
* ASSEMBLED ANO TESTED BOARDS ARE 

GUARANTEED FOR ONE YEAR ANO 
PURCHASE PRICE IS FULLY REFUNDABLE IF 
BOARD IS RETURNED UNDAMAGED WITHIN 
14 DAYS. 

ASSEMBLED / 

TESTED KIT 

64KRAM 0595.00 356500 
4BK RAM 3529.00 3499.00 

321( RAM 045900 542900 
16K RAM 3399.00 3359.00 
WITHOUT RAM CHIPS . .. 331900 $20900 

EPROM 
2716- 450NSEC $49.00 

VISTA V -200 MINI -FLOPPY SYSTEM 

5100 DOUBLE DENSITY CONTROLLER 
204 KBYTE CAPACITY FLOPPY DISK 
DRIVE WITH CASE d POWER SUPPLY 
MODIFIED CPM OPERATING SYSTEM 
WITH EXTENDED BASIC 

5695.00 
EXTRA DRIVE. CASE d POWER SUPPLY 

839500 

16K X I DYNAMIC RAM 

THE MK4116-3 IS A 16,384 BIT HIGH SPEED 
NMOS, DYNAMIC RAM. THEY ARE EOUIVALENT 
TO THE MOSTEK. TEXAS INSTRUMENTS. OR 

MOTOROLA 4116.3. 
* 200 NSEC ACCESS TIME, 375 NSEC CYCLE 

TIME. 
* 16 PIN TTL COMPATIBLE. 

BURNED IN AND FULLY TESTED. 
PARTS REPLACEMENT GUARANTEED FOR 
ONE YEAR 

$9.50 EACH IN QUANTITIES OF 8 

MOTOROLA MEMORY ADDRESS MULTIPLEXER - 
MC 3242A 

THE MC 3242A IS AN ADDRESS MULTIPLEXER 
AND REFRESH COUNTER FOR 16 PIN, 16K 
DYNAMIC RAMS THAT REQUIRE A 128 CYCLE 
REFRESH. 

CONTAINS MEMORY REFRESH COUNTER. 
MULTIPLEXES SYSTEM 14 BIT ADDRESS TO 

THE 7 ADDRESS PINS OF THE RAMS. 
COMPATIBLE WITH 3480 MEMORY 
CONTROLLER. 
PART IS GUARANTEED. 

SI2.50 EACH 

MOTOROLA DYNAMIC MEMORY CONTROLLER - 
MC3480L 

MEMORY CONTROLLER OESIGNEDTOSIMPLIFY 
CONTROL OF 16 PIN 4K OR 16K DYNAMIC RAMS. 

GENERATES RAS /CAS AND REFRESHTIMING 
SIGNALS FOR 16K TO64K BYTE MEMORIES. 
GENERATES MEMORY READ /WRITE TIMING. 
DIRECT INTERFACE WITH MOTOROLA OR 

INTEL 3242A ADDRESS MUX AND REFRESH 
COUNTER. 

* PART GUARANTEED. 
91395 EACH 

S100 MAINFRAME 

ANO CARD CAGE 

W/ SOLID FRONT PANEL S23900 
W/ CUTOUTS FOR 2 MINI -FLOPPIES 5239.00 
30 AMP POWER SUPPLY 3119.00 

KIM /SYM /AIM-65 -32K EXPANDABLE RAM 

DYNAMIC RAM WITH ONBOARD TRANSPARANT 
REFRESH THAT IS COMPATIBLE WITH KIM/ 
SYM /AIM -65 AND OTHER 6502 BASED 
MICROCOMPUTERS. 

PLUG COMPATIBLE WITH KIM /SYM /AIM -65. 
MAY BE CONNECTEDTO PET USING ADAPTOR 
CABLE. SS44 -E BUS EDGE CONNECTOR. 

* USES .5V ONLY (SUPPLIED FROM HOST 
COMPUTER BUS). 4 WATTS MAXIMUM. 

* BOARD ADDRESSABLE IN 41( BYTE BLOCKS 
WHICH CAN BE INDEPENDENTLY PLACED ON 
4K BYTE BOUNDARIES ANYWHERE IN A 64K 
BYTE ADDRESS SPACE. 

* BUS BUFFERED WITH 1 LS TTL LOAD 
* 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. 

ASSEMBLEDI 
TESTED 

WITH 32K RAM 3495.00 

WITH 16K RAM . 3425.00 

WITHOUT RAM CHIPS 3355.00 

HARD TO GET PARTS ONLY (NO RAMS) . 

BARE BOARD ANO MANUAL 

VIIe.J°"*." a x 

KIT 

0459.00 

3349.00 

3319.00 
. $180.00 

355.00 

BETA COMPUTER DEVICES 
P.O. 130x 3465 

ORANGE, CALIFORNIA 92665 
(714) 633 -7280 

CALIF RESIDENTS PLEASE ADD6 %SALES TAX. 
MASTERCHARGE S VISA ACCEPTED. PLEASE 
ALLOW 14 DAYS FOR CHECKS TO CLEAR BANK. 
PHONE ORDERS WELCOME. 

ZB0 CPU Z -BO CPU Z-BD CPU Z -BD CPU 

* 2MHZ OR 4MHZ SWITCH SELECTABLE 
* 2 SERIAL PORTS 
* 2 PARALLEL PORTS 

SELECTABLE BAUD RATES 150 -9600 
* POWER ON JUMP TO ON BOARD 2708 OR 

2716 EPROM (BOARD DELIVERED WITHOUT 
EPROM 

532500 

TAM 16K MEMORY EXPANSBN KIT 

THIS KIT PROVIDES THE IC'S TO EXPAND THE 
TRS-80 MAINFRAME FROM 4K BYTES TO 16K 
BYTES OR MAY BE USED IN THE EXPANSION 
CHASSIS. THE KIT INCLUDES: 

8 M5K 4116.4 16K X 1.200 NSEC RAMS. 
1 DIP PROGRAMMING SWITCH. 
1 SET OF EASYTOFOLLOWINSTRUCTIONS 
THAT ONLY REOUIRES A SCREWDRIVER TO 

SUCCESSFULLY COMPLETE THE 
INSTALLATION. 

580.00 PER KIT 
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Figure T: Schematic diagram of the digital oscilloscope. 

5 

G2 

19 

IC5 TNRU 
IC12 ARE 
597474 



Circle 139 on inquiry card 

T.D.Q. 
TAPE DATA QUERY 

THE IDEAL SOLUTION FOR PERSONAL AND 
VERY -SMALL BUSINESS DATA MANAGEMENT 

PET -8K TRS- 80 -LVL II 

COMPLETE CASSETTE FILE MANAGEMENT SYSTEM 
-ENGLISH -LIKE COMMAND LANGUAGE 
-REPORT GENERATOR 
-UTILITY PACKAGE 
-NO PROGRAMMING KNOWLEDGE REQUIRED 
-REQUIRES 2 CASSETTE RECORDERS 

T.D.Q. APPLICATION CASEBOOK 

-COMPLETE DIRECT IONS 
INVENTORY CONTROL 
ACCOUNTS RECEIVABLE 
ACCOUNTS PAYABLE 
ORDER PROCESSING 
LABEL PRINTING 
CHECK PRINTING 
INVOICE PRINTING 

TO MICRO -COMPUTE RIZE: 
CUSTOMER DIRECTORY 
APPOINTMENT SCHEDULING 
VENDOR MASTER FILE 

PAYROLL JOURNAL 
CHECKBOOK JOURNAL 
TELEPHONE BOOK 
RENT COLLECTION 

"SPECIAL YEAR -END SALE PRICE - S100.00 ** 
INCLUDES: 

CASEBOOK; 2 CASSETTES; 3 USER'S MANUALS & REF. CARDS 
ORDERS MUST 131 RECEIVID BY IAN. ft. 19Nu 

SEND CHECK OR MONEY -OROIR TO. 

H. GELLER COMPUTER SYSTEMS 
P.O. BOX 350 

NEW YORK, N.Y. 10040 
(N.Y. RESIDENTS ADD SALIS TA. \) 

Circle 151 on inquiry card. 

POCKET A` 
TERMINAL GEt 

M\O VN 

OVP\- N.5\Z 9 `.NP e`VSE 

GP 
, 

Here's $395 worth of convenience for anyone 
working with digital systems. Carry it 
anywhere in a pocket. valise or toolkit to enter 

and retrieve data, run diagnostics, change 
constants. test data links, etc. 

n 
pc'cKfT TfRA1/N. 

Look at its facilities: 
Transmits 128 

411. ASCII codes 
Can display last 30 
characters received 

Displays full 
64- character ASCII 
set on clear 16- 
segment LEDs 

25 -line RS232 /c 
compatible interface 

Single 5V supply 
required at 400mÁ 
typical 

110 or 300 baud 
transmission selectabl- 

Parity codes, stop bits 
settable to your standar 

Obeys bell, cursor and 
data format control codes 

Phone or write us for more details now: 

GR ELECTRONICS LTD; 
1640 Fifth Street, , . Santa Monica, CA 90401. 

Telephone: (213) 395 -4774. 
`' ',,Telex: 65 -2337 (BT Smedley SNM). 

Powerful 
Apple /TRS 80 

0, Software 

by Systems 
Design 

See your dealer 
Or for immediate delivery 

SEND CHECK OR MONEY ORDER TO: 

Lab 

]L 
HIRES GRAPHIC PRINTER Pred ni Hres all 
the standard alphanumeric keyboard char 
aelers or addition io 16 user defined charac- 
ters Will append to yours with 2 easyy call 
statements. 13 I6k1 09.95 
HIRES PLAYGROUNO Load a picture or any 
Hues screen hom tape or disk and then 
d0 Iex1 editing with any of the standard 
keyboard m 16 user defined characlers 

1ók1' $2450 
THE FORECASTER II The Forecaster II does 
a lineal regression trend analysis on 
you, data and automatically labels the 
Huis graph screen for easy reading_ 
(316k1*- . _. . ... SI7.95 
DUAL RACE Dual Race is a very exciting 
last paced and challenging, auto race 
game for two players. I> 1611... 514.95 

MAILING LIST This versatile program has 
many features such as alphanumeric 
soli of any field. vertical spacing adios'. 
mein printer interrupt for label ad1fusl- 
meat.search any field and punt labels. 
and much innue I332k1* . S24.95 

MULTIPLE REGRESSION ANALYSIS This 
program may used in business. educa- 
tion. or in any held where historical 'laid 
is used to predict future events Includes 
the correlation mains. the inverted 
matrix. the sum. mean. standard devia- 
tion and much more 1 316k1* $19.95 

TURF ANALYSIS Take the guesswork out 
of handicapping with Ibis new and easy 
way io handicap horse racing on the 
APPLE II. This program provides mcrefti 
blyaccurate predictions till (nigh the use 
of muliti pie reglressmn ism' Also 
Available in TRS BO. . .. .. 19.95 

'Requires an Applesoft rom card 

MATRIX INVERT This program will quickly 
find the inverse and determmant lo a 

symmetrical rallie or solve asyslein of 
synuueliical linear equations I316k1' 

.. . . $11.95 

THE PLOTTER With the APPLE. II. thrspro- 
gram will allow you Io easily plot equa- 
tions in High Resolution Graphics in xs1 
seconds. 1316k)' . . . $12.95 

MANOALA SUPREME You can now creati- 
ailrslic ohlecls with the APPLE II similar 
to the popular Double Bessel Function 
within :ninnies I3 16k)'... .... $14.95 

SOLO RACE Solo Race is a very excising 
and challenging Low Resolution auto 
race gaine where you drive a race ca' 
over curvy roads and around obstacles 
I >1610 . .. .. $9.95 

FUNPAK I The Funpak I rs a small library 
of 5 programs all rolled into one. TheRa: 
Race Maze. Mine Field. Canyon Bomber 
Music Machine and Sound I > 16k)S9.95 

(kA4 rç PRO FOOTBALL Never uetore has 
;-.There been a program that can 

predict such unbelievably ticcu- 
rr* -- rate pomispreadswith the AP- 

PLf iI You may medic! any 
gaine within seconds horn data r Y'r saved on cassette or disk The 
data the will rnslanily give you j a complete rundown of the 

p,,, season's activity Each pro- 
grain includes a complete prior 
season data file 13 22k1' Also 
Available in TRS BO $19.95 

COLLEGE FOOTBALL Similar to the PRO 
FOOTBALL program Thus program con- 
tains over 78 major college Iootball 
teams and a complete prior season data 
file. 13 3511* $19.95 

2612 Artesia Blvd., Suite B -1 

Redondo Beach, CA 90278 
(213) 374 -4471 

Javelin 

Monitors 

$159.95 
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Figure 2: Comparison of waveforms as 
they might be displayed on an analog 
oscilloscope, and as they are displayed on 
the digital oscilloscope. The dark circles 
indicate lighted light emitting diodes 
(LEDs). The open circles show unlighted 

I LEDs. 
_Texas Instruments _ _ _ 

r Home Computer TI -99/4 

Speech Synthesizer 
Video Graphs 
Early Learning Fun 

Beginning Grammar 
Diagnostic 
Home Financial 
Football 
Physical Fitness 
Early Reading 
Household Budget 
Speech Editor 
Investment Anal. 
PersonalRecord kpg 
Video Chess 
Slati slits 
',bi/investment-Record 

$h1995 
19 95 
29.95 
29.95 
29 95 
29 95 
29 95 
29.95 
29 95 
44 95 
44 95 
44 95 
44 95 
69 95 
44 95 
69 95 

You Don't Have 
To Be A Genius 

To Own The 

Ti 
Home Computer 

,.eA.NA,.Sn..Moenr. -1 
.>' MN' 

V, 

11111 111 I ;;0:: 

13" Color monitor 

Send 51.00 for 12 page Color 

Brochure. (Refundable with 
your Tl -99/4 order.) 

(The genes is 
bud! ini 

Superior color, mus.c, sound and graphics- - 
anda powerful extended BASI(:- -all built in. 
l'Ius a unique, new Solid State Speech Synthesizer 

f FACTORY DIRECT SALES 

Dept. 404 
1317 E. Colorado St. 
Glendale, CA 91205 
Phone: (2131 245 -1417 

ORDER TODAY 

26K ROM 
Up to 72K total 
memory capacity 
16 -color graphics 

Retail Store MPM rues Fn IOMo to 6PM capability 
Sa! 9AM to 5PM Closed Sunday 8 Monday .guilt -in equation 
20% deposit required on C.O.D. orders calculator ch« More, OrUe VISA MlsleCnlrge I es!mms ace 6/. 51.e, N, ¡AO C O O nu'sae ronenenui u 5 A t once sublecl to change mutant notice 

/SATISFACTION GUARANTEED OR YOUR MONEY BACK! RetunCs gua'ameea _________________t__ta_tJ 
Copyright '1979 Factory Direct sales 

ORDER NOW 
SAVE $150 

Retail Price 51150 

Your Price 

1 
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Te_ct continues: 
of the enable and data strobes are 
sequentially scanned. 

The data and enable strobe signals 
are sent to latches. The data strobe 
provides the information to be stored 
when the enable strobe of the same 
latch goes low. The latches are up- 
dated every 8 clock cycles. The out- 
put of each latch is used to drive an 
LED. The LED will glow if the output 
of the latch is low (a 0 state). In this 
manner, the serial digital signal is 
mapped onto the array of 16 LEDs. 

The digital oscilloscope is also 
useful as a logic design and analysis 
aid. It can generate a truth table for a 
combinational logic network of up to 
4 inputs. To accomplish this, simply 
connect the clock signal, the clock 
divided by 2, the clock divided by 4, 
and the clock divided by 8 to the in- 
puts of the logic network (pins 23, 22, 
21, and 20 of IC1.) Connect the out- 
put of the logic network to the signal 
input of the digital oscilloscope. 
Figure 5 illustrates how to make these 
connections to a logic network. 



A 

CLOCK 
INPUT 

DIGITAL 
OSCILLOSCOPE 

B 

_SIGNAL 
INPUT 

E 

Figure 3: Typical method of connection for displaying serial waveforms. 
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Figure 4: Block diagram of digital oscilloscope function. 
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Figure 5: Connections to determine truth table for a logic network. 

Circle 322 on inquiry card. 

. 1ne. 

USE OUR 

BUSINESS SOFTWARE 
for 

GREATER PROFIT 
through 

MORE EFFICIENT 

OPERATION 

INCLUDES: 
GENERAL LEDGER 

ACCOUNTS PAYABLE 

ACCOUNTS RECEIVABLE 

ORDER ENTRY 

INVENTORY CONTROL 
This totally integrated, single entry 
system is easy to learn and easy to 

use because it is "Menu" oriented. 

The software requires a minimum system 
consisting of 48K memory, CRT, 

Printer, dual floppy disc. It is ready 

to run on the following systems : 

DEC PDP -11 

AM -100 
PASCAL MICROENGINE 

CIT PENSÉE 
We are working on the following 
systems and feel we can install our 
software on them within 30 days ARO: 

Data General, General Automation, LSI 

4 /10,4 /30, Some Z80 Systems 

Price for the total system is 

$2995.00. Order a user manual ($25.00 
plus $2.00 shipping & handling) or the 
Demo Floppy & Manual ($65.00 plus 

$2.50 shipping & handling) to reserve 
this price for you beyond our expected 
price increase Nov 1, 1979. 

TO ORDER USE CtJR TOLL FREE NUMBER 

1-800-437-4774 
VISA AND MASTERCHARGE WELPE 
OR SEND CHECK OR MONEY ORDER TO 

P. S. INC, 619 NP AVE, BOX 2017 L 
FARGO, ND 58107 
(PH) 701/235-8145 

DEALER INQUIRIES INVITED 
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Event Queue 

In order to gain optimum 
coverage of your organiza 
tion's computer conferences, 
seminars, workshops, 
courses, etc, notice should 
reach our office at least three 
months in advance of the 
date of the event. Entries 
should be sent to: Event 
Queue, BYTE Publications, 
70 Main St, Peterborough 
NH 03458. Each month we 
publish the current contents 
of the queue for the month of 
the cover date and the two 
following calendar months. 
Thus a given event may ap- 
pearas many as three times in 
this section if it is sent to us 
far enough in advance. 

NOVEMBER 1979 

November 1 

Invitational Computer Con- 
ference, Cherry Hill NJ. This 
conference is directed to the 
quantity buyer and will 
feature the newest 
developments in computer 
and peripheral technology. 
Contact B J Johnson and 
Associates, 2503 Eastbluff 
Dr, Suite 203, Newport 
Beach CA 92660. 

November 5 -7 

Thirteenth Asilomar Con- 
ference on Circuits, Systems 
and Computers, Asilomar 
Hotel and Conference 
Grounds, Pacific Grove CA. 
Contact Roger C Wood, 

Electrical and Computer 
Engineering Dept, University 
of California, Santa Barbara 
CA 93106. 

November 5 -8 

Electronics Production 
Engineering Show, Kosami 
Exhibition Center, Seoul 
Korea. This international in- 
dustrial exposition will be 
devoted to the needs of 
manufacturers of electronic 
products in Korea. Contact 
Expoconsul, Clapp and 
Poliak International Sales 
Division, 420 Lexington 
Ave, New York NY 10017. 

November 6-8 

IEEE Third International 
Conference on Computer 
Software and Applications, 
The Palmer House, Chicago 
IL. Contact IEEE Computer 
Society, POB 639, Silver 
Spring MD 20901. 

Designed Specifically 
to Protect 5" Diske 

The Newest 
Member of The 
Advance Access 

Diskette 
Protection Family 

For Further Information 
CALL TOLL FREE 

f\ 
800 323-0254 

I ADVANCE ACCESS GROUP 
10526 W. Cermak Westchester, IL 60153 312 562 -5210 
"Manufacturers of Information Processing Supplies'. 
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November 6 -8 

Midcon /79 Show and Con- 
vention. O'Hare Exposition 
Center and Hyatt Regency 
O'Hare, Chicago IL. Contact 
Electronic Conventions Inc, 
999 N Sepulveda Blvd, El 

Segundo CA 90245. 

November 6-8 

New England Printed Cir- 
cuits and Micro -Electronics 
Exposition, Northeast Trade 
Center, Woburn MA. This 
show is devoted to the 
equipment, materials, tools, 
supplies, and test instru- 
ments needed to manu- 
facture electronic and 
microelectronic circuits, 
components, and systems. 
The show is sponsored by 
the International Electronics 
Packaging Society. Contact 
Industrial and Scientific 
Conference Management 
Inc, 222 W Adams St, 
Chicago IL 60606 

November 6 -8 

Third Digital Avionics 
Systems Conference, Ft 
Worth TX. This conference 
will probe the expectations 
and challenges of the digital 
revolution in avionics 
systems. Contact John C 
Ruth, Technical Program 
Chairman, POB 12628, 
Ft Worth TX 76116. 

November 8 -10 

Entering a Decade of 
Experience - Where Are We 
and Where Are We Going ?, 
Atlanta Hilton, Atlanta GA. 
Sponsored by the Society 
for Computer Medicine, this 
conference will cover 
microprocessing in medicine, 
computers and medical 
records, automated ill - 

patient monitoring and other 
related topics. Contact the 
Society for Computer 
Medicine, Suite 602, 1901 N 
Ft Myer Dr, Arlington VA 
22209. 

November 12 -14 

Computer Cryptography, 
The George Washington 
University, Washington DC. 
The objective of this course 
is to provide each partici- 
pant with a working 
knowledge of the use of 



cryptography in computer 
applications. Contact Con- 
tinuing Education, George 
Washington University, 
Washington DC 20052. 

November 12 -16 

Communications Satellite 
Antenna Technology, 
University of Southern 
California, Los Angeles CA. 
This course is for engineers 
engaged in the design of 
military or commercial 
satellite communication 
systems, spacecraft antenna 
and ground stations. Multi- 
ple beams, frequency reuse, 

polarization control, the 
new generation of satellites, 
and other topics will be 
discussed. For more infor- 
mation, call (213) 741 -2410. 

November 13 -15 

DPMA Education Founda- 
tion Sponsors Systems Con- 
version Symposium, 
Washington DC. The theme 
of the three -day meeting is 

"Converting Today's 
Systems to Tommorow's 
Technology." Hardware and 
software aspects of com- 
puter conversion, strategies 
and techniques, and transi- 

tion to a distributed data 
base system will be dis- 
cussed. Contact Ken Bur- 
roughs, DBD Systems Inc, 
1500 N Beauregard St, 
Alexandria VA 22311. 

November 14 -16 

Advanced Programming 
Techniques Using Pascal, 
Allentown PA. This class 
will teach Pascal program- 
mers how to build a com- 
prehensive and effective 
Pascal -based software 
development environment. 
Emphasis will be on pro- 
gramming exercises with 

group and individual in- 
struction. Contact Software 
Consulting Services, 901 
Whittier Dr, Allentown PA 
18103. 

November 14 -16 

1979 International Micro 
and Minicomputer Con- 
ference, Astro Village, 
Houston TX. This con- 
ference concerns micro and 
minicomputer systems, a 
survey of the range of cur- 
rent applications, and 
exploration of potential 
areas for future develop- 
ment. Emphasis will be 

FOR THE VERY BEST IN 
NORTHSTAR® COMPATABLE SOFTWARE 

GATA BASE MANAGERS 

SPECIAL!! $10.00 OFF of Selector III C2 

Selector-Ill C2: SuperSoft is proud to offer the Selector Ill C2 at a special f 10.00 discount. Selector Ill 
allows instant recall of any record using any information item in the record. This makes Selector Ill the 
most powerful Data Base Management System in micro computers today! You can define a data format 
and begin entering your data in minutes. Helps bring applications on line in hours instead of months. (Note: 
SelectorIll C2 requires CPIM and C BASIC-2, not supplied - also 4810 Ram required for some applications) 
SelectorIll C2 is: 5335.00 (510.00 off list!). (Manual alone: $20.00) 

BUSINESS 
CRS - Client Record System. A complete program package for the Insurance agent. CRS will provide you 
with very fast online access to your client records, print reports and mail labels, and give you all the infor- 
mation you will need to increase your sales through the use of CRS as a MARKETING TOOL. 

CRS stores a complete record for each client that includes the name, address, telephone N , as well as 

provisions for customer N, salesman N and up to six policies (expandable if needed). The policy information 
is complete with both the type of coverage and the company that is underwriting it, as well as exp. date, 
premium, term, and payment schedule. You also have a remark field. 

You can search the files by any field, and CRS supports a powerful 'sieve' search to provide you with all 
the information you need to increase insurance sales. CRS comes with twol2l user's manuals, one for the 
owner, and one for office personnel! (minimal system: one drive, 40K RAM starting 2000H) 3250.00 
(Manual: 340.00) 

TEXT PROCESSORS 
TFS - Text Formatting System. At last a full featured text processor f or NorthStar that youcan rely on! 

T FS ha s left 8 right margin justification, page numbering, chaptering, page headings, centering, paged out- 
put 8 MORE. Supports powerful text manipulations including: global 8 local 'search and change,' file 
merges and block moves. This means that you can restructure your text file at any time to look the way 
you want it to, you can even 'chain' files together from disk for documents larger than your current 
memory. 

TFS is completely 'load and so' therefore you can start using it at once. You get twol2l user's manuals: 
one is a Ouick Start manual to get you going in minutes, the other is an in depth study of TFS. (TFS 
requires RAM from 0000H to 2000H1 375.00 (Manual only: 320.00) 

SPECIFY 

1 

COMPUTER AIDED INSTRUCTION 

MISS Microcomputer Instructional Support System. A complete, self-contained CAI package 
applicable to home, school or business education. Includes everything needed to create a sophisticated 
computer learning environment. MISS allows one to create any type lesson complete with wrong answer 
branching, re-test, and complete record keeping. The student is prompted 100% of the way and need have 
no special knowledge. A special feature is the optional use of a unique algorithm which separates spelling 
errors from incorrect responses. Absolutely no programming knowledge is required. MISS is completely in- 

teractive and maintains complete records on any number of students and lessons (limited only by disk 
space). MISS is a completely flexible system that will allow you to either create lessons or to purchase 
preprogrammed lessons which run under MISS. Complete with user's manual ... 340.00. (Manual alone: 
310.00) 

ASSEMBLERS 
ARIAN - A complete 8080 assembler that interfaces directly to your DOS. ARIAN is completely 'load 
and go'. Features include: dynamic file and RAM allocation, custom disk and RAM command capability, 
several library routines directly accessable by the user. Also, a complete text editor, and system executive. 
ARIAN is both powerful and easy to learn and use: it is an assembler that you can grow with. Comes corn. 
plate with a 51 page user's manual (ARIAN requires RAM from 0000H to 2000H) 350.00 (Manual alone: 
310.00) 

ARIAN Utility Package - Several disk based utilities. Includes a complete DEBUG Package: 
350.00 

PROGRAMMING LANGUAGES 
'Tiny' Pascal - This is the famous ChunglYuen 'tiny' Pascal. FAST ELEGANT STRUCTURED. 
Local and global variables plus procedure and function independence make 'tiny' Pascal great for high 
speed applications. Compiles to 8080 code that executes up to 25 times faster than BASIC. You also 

receive SOURCE to 'tiny' Pascal written in Pascal. This means that you can compile the compiler! Add 
features, relocate, etc. )you will need 36K to do this) 340.00 

UTILITIES 
0 EB E - (Does Everything But Eat!) This is a must for NorthStar user's. You can: COMPACT .5 EXPAND 
BASIC programs. Compacting removes unnecessary spaces and remarks. This saves money and makes 
for programs run faster. Expanding puts them back again. 

Cross -reference BASIC programs by variables and transfer statements. 
Global substitutions of variables and transfer statements. 
Formatted print outs of BASIC programs as well. 340.00 

SINGLE OR DOUBLE DENSITY 

FOR THE VERY BEST IN 
TRS -80 COMPATIBLE SOFTWARE 

'Tiny' Pascal FOR TRS -80 
Now you too can have Pascal! The famous Chung /Yuen 'tiny' Pascal has been specially designed for 

the TRS.80! The full power and elegance of 'tiny' Pascal is at your command. Programs written in 'tiny' 
Pascal run at least 4 times faster than the same program in BASIC! 'tiny' Pascal is also a great way to 
learn Pascal programming, 8 fun too. 

Best of all, you only need a 16K Level Il TRS -80! No disk is required. The 'tiny' Pascal operating system 
is self-contained and very easy to use. 

'Tiny' Pascal is a subset of standard Pascal .5 includes: RECURSIVE PROCEDUREIFUNCTION, IF -THEN- 
ELSE REPEATIUNTIL, 'PEEK' lk 'POKE', WHILE 00, CASE, MORE! (Plus full graphics for your TRS-80). 

You can save and load programs to and from tape in both source or compiled form. 
You get all this and more, plus a user's manual for 340.00 

Energy -Miser 
Energy -Miser is a complete heatinglcooling analysis program for your home, office or business! With 

Energy-Miser you can calculate heat loss because of poor insulation, leaky doors and windows, poor plann- 
ing and more. With Energy -Miser you can predict the annual savings on your utility bills for various im. 
provements or modifications, including: use of solar power, better insulation, opening and closing drapery, 
etc. 

But there is even more: Energy-Miser can also calculate your Return on Investment. That is, you can find 
your break point for converting to solar, for insulating better, etc. Energy-Miser even takes into considera- 
tion the Energy Tax Credit! Enorgy -Miser is a program designed to save your money! 

Energy-Miser is a proven program written by a professional and includes a complete user's manual for 
322.50. (Minimum System 16K Level II, No Disk Required) 

VISA 
ALL ORDERS PREPAID OR C.O.D. 

ILLINOIS RESIDENTS ADD 5% SALES TAX 

f'uveaf'Lrr 
P.O. Box 1628 

Champaign, IL 61820 
(217) 344 -7596 
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placed on technical papers 
and exhibits. Contact Dr S 

C Lee, School of Electrical 
Engineering and Computer 
Sciences, University of 
Oklahoma, Norman OK 
73019. 

November 15 

Invitational Computer Con- 
ference, Southfield MI. See 
November 1 for details. 

November 15 -19 

White House Conference on 
Library and Information 
Services, Washington DC. 
This conference has been 
called to help shape policies 
on public access and 
dissemination of information 
in this country. Two issues 
to be covered are the 
libraries' ability to help stop 
functional illiteracy and the 
use of computers, cable 
television, audio and video 
systems as alternative routes 
of information delivery. 
Contact Susanne 

Roschwalb, (202) 466 -7800 
or Vera Hirschberg, (202) 
653 -6252. 

November 27 -29 

Sixth Datacommn, Pacific 
Grove CA. This sym- 
posium is sponsered by the 
IEEE Computer Society, the 
IEEE Communications Socie- 
ty, and the Association for 
Computing Machinery. 
Some of the subjects of the 
eleven sessions are electronic 
fund transfer, protocols, 
routing and flow control, 
new data network services 
in Europe, and local net- 
works. 

For more information, 
contact Sixth Datacomm, 
POB 639, Silver Spring MD 
20901. 

November 28 -30 

Business and Personal Com- 
puter Sales Expo '80, 
Philadelphia Civic Center, 
Philadelphia PA. Contact 

111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111110 

TRS -80 PERIPHERALS 

DISK DRIVES 5320. 16k MEMORY KITS 
40 Hacks, 2 sides for TRS-80. APPLE, 

with power supply 8 case SORCERER 

VERBATIM DISKETTES $3.00 wliumpers and instructions 

DYSAN DISKETTES $4.60 LIFETIME GUARANTEE!!!!! 

PRINTERS Irom 
CENTRONICS, INTREGAL 
DATA, NEC SPINWRITER. 
TEXAS INSTRUMENTS. 
ALL AT GREAT SAVINGS!! 

TRSBO computers in stock!! 

We also carry APPLE, SORCERER, PET, SO SALES products. WE WILL NOT BE UNDERSOLD. 

TRS-B0 SOFTWARE 
GAMES UTILITIES BUSINESS 

ANDROID NIM 514.00 
nim robots that wink and respond. 
Excellent graphics and sound. 

STAR TREK III ... 514.00 
Travel through the galaxy on the 

Enterprise and destroy kilingons. 
New updated version. 
AIR RAID . $14.00 
Real time shooting gallery. 
SARGON:CHESS $19.00 
Best chess far TRS-80 
LIBRARY 100 .. $49.00 
100 games, utilities, and business 

programs in one package. 

Great value! 

N EWODS* . $99.00 
Enhanced DOS. Contains many 

improvements aver TRSOOS. 7 

useful utilities built in. For 40 
track use also. 

N EWDOS $49.00 
Same as above without utilities. 
SYSTEM INTEGRATION TEST 

$29.00 
tests memory, disk drives, and 

printer. 
MICROSOFT FORTRANS325.00 
GPM ... $150.00 
RENUMBER $14.00 

disk $17.00 
G2 LEVEL III $49.00 
FOUTH by MSS $35.00 

GI., AR, AP, PAYROLL INTERAC. 
TIVE $350. reports include 
unbilled invoices, openlclased 
accounts, ageing. Trial balance, 

income statement, balance sheet. 
Handles 200 accounts, 1750 
transactions. Based an Osborne 

method. Stand alone of each $95 
INVENTORY II . $99.00 
activity listing, complete listing, 
selected listing, minimum quantity 
search, 1000 items per disk 

ALL ABOVE PROGRAMS 

BY SBSG 
ELECTRIC PENCIL $99.00 
by Michael Shrayer 

disk ... $150.00 
BEST word processor for the 

TRS 80 

The above list is lust a brief summary of some of our most popular software. We have a large selection of other 

saltware for many uses and far many computers. Documentation for any of our programs is available on re- 

quest. If you have any questions, please call. We would like to hear from you. 

TO ORDER, CALL Of? WRITE.' 

MIDWEST COMPUTER PERIPHERALS 
1467 S. MICHIGAN AV. 

CHICAGO, IL. 60605 
(312) 2515028 VISA' 

mum* 
< 

C.O.D. 

FALL SPECIAL 
10% Discount on 

all Software orders 
over $ 100 

'TRS-80 is a Registered Trademark of Tandy Corp. 

0lununuunnuunnuuuuuuuuuu mumminimmummuuummuuuuuuuuugi 
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Produx 2000 Inc, Roosevelt 
Blvd and Mascher St, 
Philadelphia PA 19120. 

November 29 -30 

Metric Management 
Workshop, Dallas North 
Park Inn, Dallas TX. The 
workshop is designed to 
help personnel at all levels 
plan and implement a cost - 
effective transition to metric 
in their company. The ses- 
sions will cover establishing 
a metric plan and strategy, 
assigning responsibility for 
the transition within the 
existing organizational struc- 
ture, and developing a sen- 
sible apporach to controlling 
conversion costs. Contact 
Len Boselovic, ANMC, 1625 
Massachusetts Ave NW, 
Washington DC 20036. 

DECEMBER 1979 

December 2 -0 

MUSE North American 
Annual Meeting, Bahia Mar 
Hotel and Yachting Center, 
Ft Lauderdale FL. This con- 
ference of Modcomp Users 
Exchange (MUSE) will 
feature technical sessions, 
workshops and user/ 
manufacturer interface ses- 
sions on the use of Mod - 

=romp computers and their 
related software. Contact 
Kathy Black, MUSE, 4620 
W Commercial Blvd, Suite 
6C, Tamarac FL 33319. 

December 3 -5 

The Application of Com- 
puter Technology to 
Accounting Systems, 
Washington DC. The theme 
of the conference is 'Infor- 
mation Systems as a 
Management Tool for the 
Financial Executive." It is 
sponsored by the Associa- 
tion of Government Ac- 
countants (AGA). Contact 
Ken Burroughs, DBD 
Systems Inc, 1500 N 
Beauregard St, Alexandria 
VA 22311. 

December 3 -5 

COMDEX '79, MGM Grand 
Hotel, Las Vegas NV. This 
conference and exposition 

for third party sellers of 
computer systems, word 
processing systems, 
peripherals and software 
packages and media will 
focus on solutions to 
business problems normally 
encountered in structuring a 
successful dealership and the 
operational aspects of the 
dealership from both the 
supplier and the customer 
side. Contact The Interface 
Group, 160 Speen St, Fram- 
ingham MA 01701. 

December 3 -5 

Implementing Cryptography 
in Data Processing and 
Communications Systems, 
New York NY. Going 
beyond an introduction to 
cryptographic systems, the 
seminar will stress imple- 
mentation of the DES and 
address public key imple- 
mentation considerations. 
Contact Ms Jansen, Cryp -, 
totech, 12 State Rd, Bellport 
NY 11713. 

December 3 -5 

Winter Simulation Con- 
ference, Holiday Inn, 
Embarcadero, San Diego 
CA. This conference will 
feature papers and panel 
discussions on discrete and 
combined (discrete and con- 
tinuous) simulations. Con- 
tact Professor Robert E 

Shannon, University of 
Alabama in Huntsville, 
School of Science and 
Engineering, POB 1247, 
Huntsville AL 35807. 

December 8 -9 

Data Processing for 
Businesspeople, Cherry Hill 
Inn, Cherry Hill N J. 

Management Information 
Corporation presents this 
seminar to meet the needs of 
company management in 
understanding computers. 
The seminar includes basic 
concepts of data processing 
alternatives (service bureaus, 
timesharing), small business 
computer systems, program 
packages availability and 
selection, managing the 
computer system, and the 
future of data processing. 
Contact Management 
Information Corporation, 



140 Barclay Ctr, Cherry Hill 
NJ 08034. 

Dece,nl,er loaf 
Mini and Microcomputers in 
Control, Galt Ocean Mile 
Hotel, Ft Lauderdale FL. 
This symposium will cover 
computer architecture and 
hardware for control, 
languages for control, 
algorithms for control, 
hierarchical control, 
methodology, and other 
topics. Contact The 
Secretary, Computers in 
Control Symposium, POB 
2481, Anaheim CA 92804. 

December 10 -12 

Project Managment for 
Computer Systems, Chicago 
IL. This seminar will illu- 
strate techniques for plan- 
ning, implementing, in- 
stalling, and controlling pro- 
jects. Contact The Univer- 
sity of Chicago, 1307 E 60th 
St, Chicago IL 60637. 

Derend,c, 10 -13 

1979 Fall DECUS US 
Mini /Midi Symposium, San 
Diego CA. This symposium 
is an opportunity for Digital 
Equipment Computer users 
to participate in a technical 
exchange. Contact DECUS, 
One Iron Way, MR2 -3, 
Marlboro MA 01752. 

Dcrend,e, 10 -14 

IEEE Computer Society's 
Tutorial Week 79, Hotel Del 
Coronado, San Diego CA. 
Fifteen different one -day 
seminars will be offered 
throughout the week. Con- 
tact IEEE Computer Society, 
POB 639, Silver Spring MD 
20901. 

JANUARY 1980 

tn,utat y 3 -4 

Hawaii International Con- 
ference on System Sciences, 
Honolulu HI. The con- 
ference will cover develop- 
ments in theory or practice 
in software and hardware, 
and advanced computer 
systems applications in 
selected areas with emphasis 
on medical infor- 

mation processing and 
computer -based decision 
support systems for upper - 
level managers in organiza- 
tions. For more information, 
contact Perry G Patteson, 
Office of Management Pro- 
grams, University of 
Hawaii, 2404 Maile Way, 
Honolulu HI 96822. 

Jamul, y 23 -26 

International Microcom- 
puters Minicomputers 
Microprocessors (IMMM), 
Harumi Exhibition Centre, 
Tokyo Japan. This is a show 
for manufacturers, commer- 
cial and financial 
establishments, service 
industries and institutions, 
and design engineers in- 
terested in buying computer 
systems, components and 
services. For more informa- 
tion, contact Industrial and 
Scientific Conference 
Management Inc, 222 W 
Adams St, Chicago IL 
60606. 

'mum; y 28 -30 

Principles of Programming 
Languages, Las Vegas NV. 
This symposium concerns 
practical and theoretical 
aspects of principles and 
innovations in the design, 
definition, and implemen- 
tation of programming lan- 
guages. Some topics are 
algorithms and complexity 
bounds for language pro- 
cessing tasks, specification 
languages, error detection 
and recovery, and unusual or 
special -purpose languages 
that raise issues of principle. 
Contact Professor John 
Werth, Department of 
Mathematical Sciences, 
University of Nevada, Las 
Vegas NV 89154. 

Jantntry 30- Felrtnuy 1 

MIMI '80 Asilomar, 
Asilomar Conference 
Grounds, Pacific Grove, 
CA. This symposium covers 
all aspects of mini and 
microcomputers including 
technology, hardware, soft- 
ware engineering, languages, 
education and more. Con- 
tact The Secretary, MIMI 
'80 Asilomar, POB 2481, 
Anaheim CA 92804. 

FYTE'$ Bits 

The Formation of a 
New Personal 

Computer Society 

Do pel zonal computer 
owners need a national 
organization? A personal 
computer user named Abby 
Gelles would answer in the 
affirmative. She was inter- 
acting with a number of the 
attendees of the National 
Computer Conference Per- 
sonal Computer Festival last 
June when the usual pro and 
con arguments were raised 
in her conversations. She is 
convinced there is a need. 

So, with some kindred 
spirits in New York City, 
Abby has formed the Per- 
sonal Computer Society. 
You can find out about 
what she is proposing by 
writing her at: Ms Abby 
Gelles, Executive Director, 

Personal Computer Society, 
POB 147, Village Sta, New 
York NY 10014. 

ICS Announces 
New Courses 

Integrated Computer 
Systems Inc (ICS), 3304 Pico 
Blvd, POB 5339, Santa 
Monica CA 90405, has 
announced the fall and 
winter schedule for their 
Short Course series. Courses 
on computer graphics, 
digital signal processing, 
troubleshooting micro- 
processor systems, and 
other topics, will be 
covered. The courses will be 
held in cities around the 
United States from Novem- 
ber through February. These 
courses are structured for 
technical and managerial 
personnel. 

NIVIrt 71111 
PRINTED CIRCUIT KIT 
Makes circuits THREE WAYS 

1 FULL SCALE ARTWORK MASTER 

DEVELOPED 

2 LLUSTRAT ONT» POSITIVE» NEGATIVE 110 IMAGE 
ER CLAD BOARDT 

CIRCUIT BOARD 

3 DIRECT ETCH DRY TRANSFERS APPLIED TO COPPER CLAD BOARD 

Copy circuits right from a magazine using special photo film. 
No camera or darkroom used. Page is not destroyed in process 
Do your own master art. make negatives, sensitize boards and 
etch one or a hundred circuits; all identical, all perfect. 
For one -of -a -kind PC's, use special dry transfer patterns as 
a direct etch resist right on the blank copper board. 
Do it all with the ER -4. In stock at parts distributors or order 
direct. Add 7% shipping Minimum factory order: $30 00 

ER -4 Complete Photo Etch Set $29.95 
ER -2 Assorted Etch Resist Patterns & Tapes .... 4.25 
ER -3 1/4 lb. Dry Ferric Chloride (makes one pint) 1.85 
ER -5 Six sheets Pos -Neg Copy Film, 5 "x6" ..... 4.75 
ER -6 Film Process Chemicals .... ...... . .. . 2.50 
ER -71 Photo Resist Liquid (negative) does 1700 in2 .. 6.50 
ER -8 Photo Resist Developer, 16 oz 2.95 
ER -12 Power Etch bubble pump unit* 7.25 
'not included in ER -4 set 

the DATAK corp. 
65 71st St. Guttenberg, N. J. 07093 
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Dan S Parker 
1007 Third St ;t3 

Davis CA 95616 

In the few short years since the birth of 
the personal computer, the list of peripheral 
devices has grown tremendously: printers, 
video displays, mass storage devices, and 
keyboards. At first, many of these items 
were overruns from original manufacturers, 
or were removed from used business or mili- 
tary systems. Documentation was scarce and 
complete schematics were often nonexistent. 
Keyboards were available in a myriad of 
styles, but not with all the features of a pro- 
fessional unit. If they were encoded at all, 
it was often in half ASCII (upper case ASCII 
only, as available on the Teletype Model 33). 

About the Author 

Dan S Parker is presently completing 
work on a PhD degree in Physics at 
the University of California at Davis. 
His area of research is magnetic properties 
of rare earth crystals in solid state, low 
temperature physics. He is also actively 
developing a data acquisition and cryo- 
genic control microcomputer for his 
research equipment. 
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No more! Enter the PRO, Cherry's new 
entry into the personal computer keyboard 
market (Cherry model B70- 05AB). Aptly 
named, it is indeed a professional keyboard 
that comes fully assembled, tested, and 
ready for installation in your computer 
system. Its features rival those of key- 
boards found in expensive terminals. 

General Features 

The PRO features the full 128 ASCII 
character set of upper case, lower case, and 
control characters. A total of 67 gold con- 
tact keys, engraved in white on durable 
matte black injection molded plastic, are 
easy on the eyes. The shift, shift lock, con- 
trol, linefeed, and return keys are oversize 
for easier operation (see photo 1). Cherry 
lists the operating force of the keys at 2.5 
ounces. They feel solid, positive, and very 
smooth. The keys are wave soldered to 
1/16 inch glass epoxy circuit board material 
and anchored to a 1/16 inch black anodized 
aluminum cover subplate. No wobble in 

those keys or flexing of the circuit board 
when a key is pressed. 

Five of the keys are unassigned and 



available for user defined functions. They 
can be relabeled (clear plastic covers to put 
labels under) and are all momentary contact. 
The operation and customizing manual is 

easy to read and has the full set of diagrams 
including schematics. 

Electrical Specifications 

The PRO operates from a single +5 V 
power supply and draws 325 mA maximum 
current as listed in the operator's manual. I 

measured it and found that it draws con- 
siderably less: 200 mA nominal. Outputs are 
via one of two 22 pin edge connectors and 
are TTL and DTL (transistor- transistor 
logic and diode -transistor logic) compatible. 
Pinouts include the seven ASCII bits, op- 
tional parity, +5 V, ground, strobe and in- 
verted strobe, shift, break, repeat, control, 
and keyboard lockout. Cherry has conven- 
iently placed these contacts so that only 
one side of a 22 pin edge connector (not 
supplied) is needed. Thus a single readout 
22 pin connector may be used. The other 
pins are available with solder pads for 
customizing. 

A second 22 pin edge connector (the one 

in the upper right of photo 1) is designed for 
piggybacking a numeric keypad onto the 
PRO. The matrix scanning technique em- 
ployed makes it easy to modify key assign- 
ments and generate custom output codes. 

The strobe pulse is generated 2.5 ps after 
a key is pressed to insure data stability and 
is nominally 100 ps wide. This seems to be 

ideal for both the Dajen SCI and Processor 
Technology 3P +S that I've used the key- 
board with. The manual describes how to 
modify this timing. 

Customizing 

The keyboard is truly designed for the 
experimenter; Cherry is to be commended 
for making the keyboard user adaptable with 
a minimum of effort. As shipped, the key- 
board is ready to use for most applications. 
As an example of the ease of modification, 
two of the integrated circuits are provided in 
sockets. Changing these two circuits to other 
integrated circuits (not provided but stand- 
ard parts) and making no other changes con- 
verts the board to negative logic. Yet a 

different exchange of these two circuits 
results in a positive logic 3 state output so 

that two or more PRO keyboards can be 

wired in parallel. Still a fourth choice of 
circuits gives high voltage CMOS drive 
compatibility. 

Circle 98 on inquiry card. 
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NEW ALL PURPOSE COMPUTER DESK 

by DONTHO 
WALNUT FINISH 60Wx28Hx26D 

SILENT 50 CFM FAN 
FILTERS AIR AND VEN- 
TILATES DISK DRIVE 
AND DISKETTE 
STORAGE AREA. 
LEFT CABINET IS 15w x 
14h x 24d HOLDS 
4 DISK DRIVES AND 
90 DISKETTES. 
FOUR ELECTRICAL 
OUTLETS INSIDE 
CABINET. 
SIX OUTLETS (5 
USABLE) ON BACK OF 
DESK. ALL CON- 
TROLLED BY MASTER 
SWITCH. 

DESK 
PRICE 

$369.00 

DEALER 
INQUIRIES 

INVITED 

Right cabinet of same dimensions is open in back to 
feed paper to printer. Eliminates paper on floor. Front 
provides storage for manuals or notebooks. 
Completely assembled. Price FOB Wakarusa, Ind. Allow 
two weeks for shipment. 

UP TO 60% TIME SAVINGS! 

MAILING LIST 
by DONTHO 

ELIMINATES AT LEAST 60% OF TIME REQUIRED TO ASSEM- 
BLE DATA IN MAILING LIST REPEAT KEY ( @) ENTERS 
LAST DATA SUCH AS SURNAME, CITY AND STATE, ZIP 
CODE ETC. DOES AWAY WITH MOST TYPING ERRORS. 

SORTS ABOUT 650 NAMES IN ONE MINUTE. PRINTS 
ON STANDARD LABELS BY NAME, CITY, STATE, ZIP CODE, 
SELECT CODE #1 OR #2, OR ANY TWO OF THESE. 
KEYBOARD ADJUSTMENT OF L & R PRINT POSITIONS. 

REQUIRES 32K MEMORY, DISK DRIVE & DOS. HOLDS 
ABOUT 250 NAMES ON DOS, AND ABOUT 650 ON CLEAN 
DISKETTE. 

ANY IMPROVEMENTS TO PROGRAM WITHIN ONE YEAR 
WILL BE FURNISHED TO PURCHASERS FREE OF CHARGE. 

MAILING LIST $79.95 delivered 

ORDER BY MONEY ORDER -PERSONAL CHECK - 
VISA OR MASTERCHARGE 

DONTHO SCIENTIFIC, INC. 
P.O. BOX 864 MICHIGAN CITY, IN 46360 

PHONE (219) 872 -2364 
OUR POLICY 

We will ship no product we are not fully prepared to guarantee. 

aunuuuunuunununnunnunnununnnnnuuuununnuuuuuuwuuunuuuuuure 
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All schematic reference points, integrated 
circuit designations, and modification points 
are marked on the circuit board. All of the 
keys are equipped with dual plated- through 
holes so that the link connecting them can 

be cut to isolate the keyswitch. This makes 
it easy to add custom features. A large num- 
ber of solder pads and a spare integrated 
circuit pad have also been provided. 

A provision has been made for the addi- 
tion of an automatic repeat key by installing 
a 74123 monostable multivibrator in a pro- 
vided integrated circuit pad along with 
appropriate timing capacitors and resistors. 
The manual's suggested timing components 
made this very easy to implement. My only 
complaint is that the holes on the empty 
pad are filled with solder which has to be 

removed (eg: the board is wave soldered). 
The repeat function has two modes. In 

the first mode, holding down any key for 
more than 1/2 second causes that character 
to repeat at about nine characters per second. 
In the second mode, simultaneously holding 
down the repeat and character keys causes 

the automatic repeat. 
A few of the other documented changes 

that can be made include the generation of 
odd or even parity, latched output, and a 

shift control mode in which, by depressing 

in touch 
with reality 

(602) 299 -9831 

P.O. BOX 35879 
TUCSON, ARIZ 

85740 

temperature, velocity, moisture, water 
darkness and light,' magnetic fields, pressure. 
the presence or absence of people or objects, 
amplifiers, analog memories and 

mathematical functions . . . 

level, 

_ if you're willing to build your own 

a division of t r conwell corporation 
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both the shift and control keys, additional 
8 bit codes can be generated. 

Alpha Lock versus Shift Lock 

Shift lock and alpha lock are not the 
same thing, and a lot of confusion among 
experimenters and dealers seems to exist 
about this point. Put simply, alpha lock 
(often called caps lock or teletypewriter 
lock) simply locks out the lower case charac- 
ters so that the keyboard generates only 
numbers and upper case letters. In this mode 
the shift key still operates and gives the 
shifted mode characters above the numbers 
such as ") ( * & %$ #. The advantage of this 
mode is that much software, like most 
BASICs and assemblers, accepts only upper 
case letters and numbers. 

In the second mode, with the alpha lock 
not engaged, the keyboard generates upper 
and lower case just like a typewriter, such as 

might be needed for text editing. In both 
modes the shift and shift lock keys are 

active. The alpha lock key is shown in photo 
1 just to the left of the space bar and is an 

alternate action key, as is the shift lock key. 
My preference would have been to position 
the alpha lock key a bit further from the 
main section of the keyboard. 

Enclosures 

The PRO comes without an enclosure but 
is provided with mounting wings. A recom- 
mended panel cutout diagram is included 
with the manual for custom cutting if you so 

desire. Fortunately, the cutout is simplified 
by a minimum of contour "stair step" cuts. 
Dimensions of the keyboard are 14 by 71/4 

by 7/8 inches (34.6 by 18.4 by 0.9 cm). The 
thickness is measured from bottom of the 
printed circuit board to top of aluminum 
cover plate. Hence the keyboard can be 

mounted extremely low profile either flat 
or tilted. At present, the only custom precut 
keyboard enclosures available commercially, 
I believe, are offered by Electrolabs (POB 
6721, Stanford CA 94305) and Ironman 
(POB 1260D, Southgate CA 90280). A 
number of firms offer blank enclosures 
which also appear to be suitable for use with 
the PRO. Better yet, make your own. 

Concluding Remarks 

The PRO is priced at $135 in single 
quantities. For two to four pieces, the price 
is $107 each, directly from Cherry. The 
price plummets to $94.50 for five or more 
keyboards. Delivery takes two or three 
weeks. 

For more information, contact Cherry 
Electrical Products Corp, 3600 Sunset 
Av, Waukegan IL 60085. 
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TRS -80 disk software 

DATA BASE MANAGER 10M-III 32K $49 

You can use it to maintain a data base & produce reports without any 

programming. Define file parameters & report formatson -line. Features key 

random access, multi -keys, sort, field arith, audit log. Enhanced version $69. 

ACCCOUNT manage client accounts & accounts receivable. Order entry. Print 
invoices, statements & reports. 32K $69. 

WORD PROCESSOR 16K $39 

Our Word -III is the first word processor specifically designed for the TRS -80 
that uses disk storage for text. Written in BASIC. No special hardware and 

text limit. Use for letters, manuals & reports. 32K version features 

upper /lower case without hardware change. $49. 

MAILING LIST 16K $35 

Lets you maintain data base and produce reports & labels sorted in any field. 

Random access. 2 -digit selection code used. 32K version fast SHELL sort 
$49. Advanced version with report writer $59. 

INVENTORY 16K $39 

While others use inefficient sequential file, we use 9 -digit alphanumeric key 

for fast on -line random access. Reports give order info, performance 
summary, etc. Enhanced 32K version $49. 

KEY RANDOM- ACCESS UTIL 16K $19 

Lets you access a record by specifying a key. Features hashing, blocking, 

buffering technique. 

Send S5 for each manual. 

MOD -II, superior, integrated software available. 

MICRO ARCHITECT 
96 Dothan St., Arlington, MA 02174 

Circle 79 on inquiry card. 

PPLE CENTRONICS TEXAS INSTRUMENTS 
ORIZON VECTOR GRAPHIC CROMENCO 
RADIO SHACK HP -' " "(POLIS SOROC 
OSI SWTP ri * IBM NEC 

ET DIABLO ' '4AZELTINE 

HEATH D' rÌ'j l IMSAI 
DEC PET )SOL 

WANG ale LSI 

WE'VE GOT YOU COVERED! 
Cover Craft Dust Covers protect your hard- 
ware and your investment. Save mainte- 
nance, downtime and look great. Our Dust 
Covers come in hundreds of sizes each cus- 
tom designed to fit a particular model of termi- 
nal, CPU, Line Printer, Floppy Disk. They're a 
proven way to help eliminate dust and dirt 
accumulation, improve system reliability and 
save many times the cost in reduced mainte- 
nance and downtime. What's more, your 
satisfaction is 100% guaranteed. 

Cover Craft Dust Covers are available from 
your local computer retailer 
or contact Cover Craft. $ 6.95 - $ 9.95 
Can you afford to wait any longer? 

COVER CRAFT 
P.O. Box 555, Amherst, NH 03031 
Telephone (603) 673 -8592 

NO FRILLS! NO GIMMICKS! JUST GREAT 

DISCOUNTS 
MAIL ORDER ONLY 

HAZELTINE 
1400 
1410 
1420.. 
1500 
1500(Kit) 

CENTRONICS 

} 
Call 

For 

Prices 

779 -2 995.00 

700 -2 1350.00 

703 tractor . 2195.00 

Micro Printer 395.00 

NORTHSTAR 

Horizon I assembled.. 1629.00 
kit 1339.00 

Horizon II assembled 1999.00 
kit 1599.00 

TELETYPE 
Mod 43 995.00 

DIGITAL SYSTEMS 
Computer . .. . $4345.00 
Double Density 

Dual Drive 2433.00 

IMSAI 
VDP 80/1000.... $5895.00 
16K Memory assem . 399.00 
PCS80 /15 .. 599.00 

DEC 
LA 34 1149.00 

CROMEMCO 
System Ill $1000 off 4990.00 

10% off on Cromemco products 

TEXAS INSTRUMENTS 
810 Printer 1595.00 

Optima Cabinets (New) 99.95 
5" Scotch Diskette . Box/29.95 
8" Scotch Diskette Box/34 95 

Most items in stock for immediate de ivery. Factory -fresh, sealed cartons. 

DATA DISCOUNT CENTER P.O. Box 100 
135-53 Northern Blvd., Flushing, New York 11354, 212/465 -6609 

N.Y.S. residents add appropriate Sales Tax. Shipping FOB N.Y. 
BankAmericard, Master Charge add 3%. COD orders require 25% deposit. 

Circle 91 on inquiry card. 

ÍUl/GSAM' 
KEYED FILE 

MANAGEMENT SYSTEM 
Sophisticated applications made simple. 
Put data at your fingertips...easily accessed, displayed. and 
updated by key. MAGSAM'" allows your CBASIC programs to 
create and access sophisticated keyed file structures through 
simple CBASIC statements. 
Powerful, affordable, and easy to use. 
MAGSAM'" is now available in three versions offering an array of 
features and capabilities. Standard MAGSAM" features include 
random by key. sequential by key. generic by key. randomly by 
record number. and physical sequential access techniques. Each 
MAG SAM'" Package incudes the MAGSAM" file manager. tutorial 
program. file dump utility. User Guide, Reference Card. and one 
year update service. 

MAGSAM'" - Most advanced version Secondary Indexing with 
any number of keys, and Record and Key Deletion with automatic 
reuse of freed space. S145í 

MAGSAM II'" - Single Key support with full Record and Key 
Delete capability. 5991 

MAGSAM l'" - Entry level version. Single Key support without 
Delete functions. $75+ 

MAGSAM'" User Guide only comprehensive tutorial and 
reference manual. 515 

Available for 8" soft sector, Micropolis. and TRS -80 disk formats 
Requires CP M' or derivative and CBASIC Distributed as CBASIC 
subroutines n source form. 
Visa and Masterchagre welcome. Dealer and OEM inquiries 
invited 

(ruis; MICRO APPLICATIONS GROUP 
7300 CALDUS AVENUE 
VAN NUYS. CA 91406 

Trademark of Ilgltal Research t Single site license 
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fJIths and Newsletters 

ACM Special Interest 
Group Publishes 

Newsletters 

The Special Interest 
Group on Language 
Analysis and Studies in the 
Humanities' SIGLASH 
Newsletter is published in 
March, June, September and 
December by the Associa- 
tion for Computing 
Machinery (ACM). The 
newsletter contains unrefer- 
eed papers, reviews of books 
and articles, abstracts of 
members' work, a "rap" sec- 
tion for short communica- 
tions, announcements of 
general interest, and letters 
to the editor. Membership in 
this special interest group, 
which includes the newslet- 
ter, is $4 a year for ACM 
members and $10 for non - 
ACM members. Contact 

ACM Inc, POB 12105, 
Church St Station, New 
York NY 10249. 

Tri -State 
Computer Club 

The Tri -State Computer 
Club is a newly established 
hobbyist group serving the 
river cities in the Ohio, 
West Virginia and Kentucky 
areas. They have over 40 
members representing 6800s, 
TRS -80s, Digital Equipment 
Corporation (DEC) and 
Heath equipment. The 
meetings are held on the 
second Saturday of the 
month at 3:30 PM in the 
Lawrence County OH public 
library. Meetings are open 
and the public is invited to 
attend. Contact Douglas 

What you' C' 
is what 
you get! 

C Compiler for CP /M- 
New, and available now! An easily affordable compiler 

incorporating most of the features of the full C language. 

BD SOFTWARE 
System requirements: CP/M and at least 24K of RAM 
Variable Types: char, int, unsigned 
Composite Types: arrays, structures, unions 
Pointers: to variables, structures, unions and functions 
Features: is a structured language, all functions (Programs) 

recursive; more powerful expression operators than any 
other von Neuman type language; allows free -formatted 
source; close enough to UNIX" C to make conversions 
feasible. 

Speed: On 2 MHz 8080, the statement for (i = 1; i < 30000; 
i + +) x = 5; takes about 4 seconds to execute. 

Package contains: compiler, linker, library manager; standard 
function library; sample source files include games, a 
terminal emulator with disk I /0m plus the source for 
many standard library functions; BDS C User's Guide; 
Book -The C Programming Language by Dennis Ritchie 
and Brian Kernighan of Bell Labs. 

Price: $110 
Recipient of the Computer Lib Seal of Approval 

'CP /M is a trademark of Digital Research Corp 
'UNIX is a trademark of Bell Laboratories 

Lifeboat Associates 
2248 Broadway, New York, N.Y. 10024 (212) 580 -0082 Telex 668585 
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Troughton, 508 Colony Dr, 
Wheelersburg OH 45694. 

Apple Computer 
Users Group in 

Honolulu HI 

Honolulu HI now has its 
own Apple Computer Users 
Group. The Honolulu Apple 
Users Society (HAUS) sup- 
ports a newsletter containing 
the latest up -to -date infor- 
mation concerning the 
Apple, including program 
tips and techniques, listings, 
reviews, etc. Meetings are 
held the first Monday of 
each month at the Com- 
puterland store in Honolulu. 
The president is Bob 
McDowell, and Randy 
Brumback is vice -president. 
The club holds weekly ses- 
sions on programming, 
BASIC, hi -res graphics, 
etc. Annual dues are $10 
which include a newsletter. 
Additionally, the group is 
interested in exchanging 
information and software 
with other clubs. Contact 
Bill Mark, 98- 1451 -A 
Kaahumanu St, Aiea HI 
96701 or phone (808) 
488 -2026. 

PPC Journal for 
Hewlett- Packard 
Programmable 

Calculator Users 

The PPC Journal is the 
monthly publication of the 
Personal Programmers Club 
(PPC) which is a volunteer, 
nonprofit, loosely organized, 
world -wide group of 
Hewlett -Packard program- 
mable calculator users. 
The purpose of the publi- 
cation is to disseminate user 
information related to the 
selection, evaluation, care 
and application of all 
Hewlett -Packard program- 
mable calculators. The jour- 
nal is available through 
membership in PPC. Inter- 

ested individuals should 
write to PPC, 2541 W 
Camden Pl, Santa Ana CA 
92704. A sample issue of the 
PPC Journal and other 
information materials may 
be obtained by sending a 
self- addressed 9 by 12 inch 
envelope with 2 ounces of 
first class US postage 
attached. 

Non -Mikbug 6800 
Series System 

User Group 

According to a letter 
received from Mark Siebart, 
he is attempting to set up a 
users group and newsletter 
for non -MIKBUG 6800 series 
systems with emphasis on 
the Capitol Radio Engineer- 
ing Institute (CREI) and 
National Radio Institute 
(NRI) machines. These are 
based on a J -Bug compatible 
monitor using the MEK for- 
mat. Anyone interested in 
such a group should write to 
Mark at 2599 Caulfield, San 
Diego CA 92154. 

Bulletin for TRS -80 
tiny -c and 
Assembler 

The TRS -80 tiny -c and 
Assembler Programming 
Bulletin specializes in pro- 
grams and techniques for 
Radio Shack's editor and 
assembler and tiny -c 
associates' tiny -c interpreter 
for the TRS -80. An annual 
subscription (4 issues) costs 
$8.50 and a single issue is 
priced at $2.50. Contact Rob 
Varty, 2193 Haygate Cr, 
Mississauga, Ontario 
CANADA L5K 1L7. 

Wake is the Word 
for Washington 

Area KIM 
Enthusiasts 

WAKE, Washington Area 
KIM Enthusiasts, meets each 
month at the McGraw -Hill 
Continuing Education 
Center in Wasington DC to 
study operation, expansion 
and applications of KIM -1 

microcomputers. The 
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CATCH THE 
S -100 INC. 
BUS! 

5 -100's Three Ring Binder wiTen 
Vinyl Jackets for 51/4 Mini 
Floppies (Holds Twenty Diskettes 
Plus Directory Pocket) 

Imsai "8080" Kit complete wiFront 
Panel 

S.D. Single Board Computer Kit 
Godbout ECONO RAMM I I 

Anadex DP 8000 U/L Case 

S.S.M. 10/4, 2P 2S 

Georgia Magnetics 8" Diskettes Soft 
Sectored per Box of 10 

Shugart SA 400 51/4", Dual Density, 
Bare Drive 

LIST 
PRICE 

OUR 

SPECIAL 
CASH 

PRICE 

13.00 7.00 

750.00 625.00 
239.00 200.00 
129.00 110.00 
995.00 850.00 
159.00 135.00 

45.00 30.00 

450.00 295.00 

Subject to Available Quantities Prices Quoted Include Cash Discounts. 
Shipping & Insurance Extra 

We carry all major lines such as 

S.D. Systems, Cromemco. IMSAI, Vector Graphics, North Star. Sanyo. ECT. 

TEI, Godbout, Thinker Toys. Hazeltine, IMC 

For a special cash price telephone us. 

Bus. 
Address. 7 White Place 

Clark, N.J. 07066 
Interface. . 201- 382 -1318 

5-i00,inc. 
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DISCOUNT PRICES 
Microcomputers & Peripherals 

ITS 
YTES 
OOKS 
ARGAINS 

(o . - . --- .__ 
..... ..... 

Cromemco SWTPC Lear -Siegler 
Hazeltine RCA North Star 

Verbatim Perkin Elmer and others 

Fast, off the shelf delivery. 
Call TOLL FREE 800/523 -5355 

MARKETLINE SYSTEMS, Inc. 
2337 Philmont Ave., Huntingdon Valley, Pa. 19006 

215/947 -6670 800/523 -5355 
Dealer Inquiries Invited 

16K STATIC RAM 

with 
$275 450 ns 

$300 250 ns 

memory chips 

Assembled, Tested and Guaranteed 

Static TMS 4044 or equivalent - Fully Static 4 Kxl Memory Chips 
for full DMA capability, no tricky timing problems. 

Fully S -100 Bus Compatible - All lines fully buffered, Dip Switch 
Addressable in two 8K block, 4K increments. Write Protectable 
in 2 blocks. Memory Disable using Phantom, Battery back up 
capability. 

Bank Select - Using output port 40H (Cromemco software 
compatible)- addressable to 51 2KB of Ram for time share or 
Memory Overlap, also has alternate ports 80 H, COH. 

Guaranteed - Parts and labor for one year. You may return the 
undamaged board within 10 days for a full refund. 

Orders - You may phone for Visa, MC, COD ($4 handling charges 
for COD) orders. Personal checks must clear prior to shipping. 
Shipping -Stock to 72 hours normally. Will notify expected 
shipping date for delay beyond this. Illinois residents add 5% 
tax. Please include phone number with order. 

S. C. rnigital P.O. Box 906 Phone: 
1J Aurora, IL 60507 (312) 897 -7749 
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the ULTIMATE in 
CHEAP VIDEO 

BOOK & KIT 
ONLY $42.95 

- 

44, 
. -ti , 

Don Lancaster's "Cheap Video "concept allows almost 
unlimited options, including: 

* Scrolling Full performance cursor. 
* Line /Character formats of 16/32, 24/80, 32/64.... 

or almost anything. 
* Graphics-up to 256 X 256 B &W; 96 X 128 COLOR 

( requires low -cost option modules ) 

* Works with 6502 , 6800 and other micros. 
SPECIAL OFFER: Buy the Kit (upper case alpha- 
numeric option included) & get the Book at 1/2 price. 

Midi ELECTRONICS. DEPT 118.1020W WILSHIRE BLVD.. OKLAHOMA CITY. OK 73116 

I'm Sold. PLEASE RUSH ( ) SEND FREE CATALOG 
( ) TVT-6 SS Kit& Cheap Video Cookbook - $42.95 (enclosed) 
C) TVT -6 58 Kit only (book required for assembly) -$39.95 

name - 
address: 
city: state: zip - 

nela ELECTRONICS DEPT 11 B, 1020W. WILSHIRE BLVD.. OKLAHOMA CITY. OK 73116 
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meetings are at 7:30 PM on 
the third Wednesday of 
every month. For a copy of 
the current WAKE news- 
letter, send a stamped, self - 
addressed envelope to 
WAKE, c/o Ted Beach, 
5112 Williamsburg Blvd, 
Arlington VA 22207 or 
phone (703) 538 -2303. 

Microcomputer 
Investors 

Association 

The most recent issue of 
the MicroComputer Inves- 
tors Association journal con- 
tains 200 pages with 20 
articles that deal with uti- 
lizing microcomputers to 
make and manage invest- 
ments. Practical computer 
programs accompany half of 
the articles. The Association 
is a nonprofit group which 
was formed 3 years ago to 
enable members to share 
data and information. An 
information packet is 

available for $1. Contact 
Jack Williams, MCIA, 902 
Anderson Dr, 
Fredericksburg VA 22401. 

Free Newsletter 
for Science and 

Technology 
Educators 

Hands On! is a free 
newsletter published 3 times 
a year by the Technical 
Education Research Centers 
(TERC), 575 Technology Sq, 
Cambridge MA 02139. 
TERC is a nonprofit curri- 
culum research and develop- 
ment corporation. Billed as 
a forum for science and 
technology educators, the 
latest issue of the newsletter 
contains articles such as A 
Biased Introduction to the 
World of the 6502 
Microprocessor; Toward 
Affordable Computers: Net- 
working and Graphics; 
Microcomputers in Instru- 

ment and Control and much 
more. To be added to 
TERC's mailing list, contact 
the company at the above 
address. 

Computer Club 
in Venezuela 

The Cuatro Computer 
Club, Los Pinos Ave, EDF 
Airosa 5, La Florida, 
Caracas VENEZUELA, has a 
monthly newsletter entitled 
Micronews. The newsletter 
includes short programs on 
computer graphic art and 
game programs, as well as 
future conferences and 
events, and anecdotes. 

The Delmarva 
Computer Club 

The Delmarva Computer 
Club has been formed to 
create a community 
awareness of microcomputer 
uses for business and 
pleasure. The club meets at 

TRS -80® BUSINESS SOFTWARE 
Why not buy THE GENUINE ARTICLE ? ?? 

The Osborne E, Associates applications (Payroll with Cost Accounting, Accounts Pay- 
able Er Accounts Receivable, and General Ledger) are on their way to becoming the 
standard applications software in the microcomputer field. 

The genuine OE.A software is written in CBASIC for the CP /M'" Operating System. 
Any other combination of language and operating system represents a reprogramming 
effort ...for the TRS.80, Model I, several organizations have done such a reprogram. 
ming in Disk BASIC under TRSDOS. These packages have certain drawbacks such as 
having some features of the application removed. In addition, the fact that they are writ. 
ten in a source interpreter BASIC causes the comments in the source programs (if these 
are distributed at all) to be removed in the interest of saving space and execution time. 
Since CBASIC is a compiled language, comments cost nothing (in either space or execu- 
tion time) in the executable version of the file -but such comments are invaluable in the 
later program maintenance and modification that is always required on applications soft. 
ware. Without having such comments, it is easy to spend many times the cost of the soft- 
ware on just one modification /maintenance effort. A buyer should take this into con- 
sideration when looking at the apparent cost of the package. The CBASIC source pro. 
grams we sell are heavily commented to aid the programmer. 

Our programs are THE GENUINE ARTICLE ... the CBASIC source code as de- 
veloped by Osborne E Associates. We furnish the buyer BOTH the TRS.80. Model I ver. 
sion (requires a 48K Model I with two or more disks) AND the unmodified 8" version (for 
later use on the TRS -80. Model II or other 8" CP /M system) ... at no extra charge. By 
using our DOWNLOAD program, it is possible to start using the applications on the 
Model I, and then when the Model II is up and running at a later date. download the data 
files from the Model I to the Model II and keep running the same applications without 
disrupting your operation. 

The Osborne Er Associates books have been rewritten to reflect the CP /M, CBASIC 
versions of the applications. These books can be purchased either from your local 
computer store or from us directly. We can see no percentage in your buying other than 
THE GENUINE ARTICLE ... which is what we sell... the Osborne a Associates 
source programs in CP /M and CBASIC. 

CP /P1 Operating System. S150.00 
CBASIC Compiler.. .. .. 95.00 
OUA Payroll w /Cost Accounting 250.00 
OE.A Accts. Rec. /Accts. Payable... .... ..... ... .. 250.00 
O[A General Ledger w /Cash Journal . 250.00 
OGA CBASIC books for above le. chi. 15.00 
DOWNLOAD program.. 95.00 

TRS80 is registered trademark oI Radio Shack. .1 l a ndy company 
CPIM is a registered trademark of Digital Research 
CBASIC i s a registered trademark of Software Systems C V B E R N E T I CS 

N 

C 

8041 NEWMAN AVENUE SUITE 208 HUN I INGTON BEACH. CALIFORNIA 92647 (714)848 1922 
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Arcadia High School in Oak 
Hill VA at 7:30 PM on the 
first and third Wednesday of 
each month. Beginners are 
able to get hands -on pro- 
gramming instruction in 
BASIC, and advanced 
members work on commu- 
nity projects and software 
development and exchange. 
Contact Jean Trafford, 
POB 36, Wallops Island VA 
23337. 

Albany - 
Schenectady NY 
Microcomputer 

Society 

Capital Area Microcom- 
puter Soceity (CAMS) is a 
newly organized group inter- 
ested in information 
exchange among members, 
solving software and hard- 
ware problems, and presen- 
tation of programs of 
general interest. Presently 
there are about 30 members 
and meetings are held at 
various locations around the 
Capital District on the 
second Wednesday of each 
month. Contact Stanley L 

Mathes, Box 348 Ridge Rd, 
RD #1, Scotia NY 12302, 
(518) 372 -3767. 

Electronotes for 
Musicians 

Electronotes 99 is a news- 
letter for knowledgeable 
designers, technicians and 
hobbyists in the music syn- 
thesizer field. There are pro- 
jects, diagrams, items for 
sale and articles of general 
interest to sound engineers 
and designers. For more 
information, contact Elec- 
tronotes 99, 1 Pheasant Ln, 
Ithaca NY 14850. 

Utah Computer 
Association 

The Utah Computer 
Association (UCA) meets 
every second Thursday of 
the month at 7 PM at Mur- 
ray High School, 5440 S 

State St, Salt Lake City UT. 
The club also has special in- 
terest groups that meet at 
different times to review 
new products and exchange 



Circle 221 on inquiry card. 

6809! 
MD-690 b Single Board Computer ,, 

1K RAM $299 Assembled . 
10K PROM space 

$239 9 1 Parallel keyboard input 7 . P 
Memory- mapped video firmware efi 0' 

Fully S -100 compatible ° (including 8080 type I/O) 
MONBUG lI monitor included VF 5eß 
2400 baud cassette interface C P oa \P5 / 
20 I/O lines `,,+Q. aca i 
RS 232 level shifters 47 JG 
Real time clock e,,y,R - 
DMA I ̂E Q. 
6809 

,Q\ Oa O 

I G 

Pcr GOkSQPP pP G\J 

Circle 288 on inquiry card. 

OAE'S new PP- 2708/16 
PROM Programmer is the 
only programmer with all 
these features: 

Converts a PROM memory 
socket to a table top pro- 
grammer: No complex inter- 
facing to wire -just plug it 
into a 2708 memory socket 
A short subroutine sends 
data over the address lines 
to program the PROM 
Programs 2 PROMS for less 
than the cost of a personal- 
ity module. (2708s and TMS 
2716s) 
Connect 2 or more in paral- 
lel - super for production 
programming 
Complete with DC to DC 
switching invertor and 10 

Pat's Pending 

turn cermet trimmers (for 
precision pulse width and 
amplitude alignment) 
All packaged in a handsome 
aluminum case 

PP- 2708/16 .. A & T $325. 

Oliver Advanced Engineering, Inc. 
676 West Wilson Avenue 

Glendale, Calif. 91203 
(213) 240 -0080 

((OMnICOMPUTCR PRODUCTSI 
V- VV - V -VV\ v' 
APPLE PET 

ADD -ONS 
SPEECH SYNTHESIZER 

Duality, intelligible natural sounding COMPUTALKER 
Speech Synthesizer, a proven superior product since 1976, 
comescomplete with Load'N'Go software, user 
documentation and source programs. 
CT -1 S-100 Bus Plug -In 5495 
CT -1T TRS -80 add on w /interconnect tosell contained 

enclosure 595 
CT -1A Apple add on w /inlerConneCt to sell contained 

enclosure 595 
CT-1P Pet add on w /interconnect to sell contained 

enclosure 595 

FLEXIBLE DISK DRIVES 
Duality single or dual headed single or multi -drive 
configurations. Interconnects to self contained enclosures. 
Load'N'Go software and cable interconnects available 
when required. 

Flip Sided 
35/40 TRACKS 

Dual Sided 
40F1 Single Drive S400 40D1 Single Drive S500 
40F2 Two Drives S700 40D2 Two Drives 5800 
40F3 Three Drives $990 40D3 Three Drives 51090 

ALL PRODUCTS 

FullyWarranted -Sold Direct - Shipped Direct from Stock. 
Please contact us for prompt, personal, professional service. 

DIAL (714) 

NO.1 OM N I 
(71 4) 661-6664 

32422 Alipaz SI.. San Juan Capistrano, CA 92675 

Circle 287 on inquiry card. 

Main/Frames from $200 
14 Basic Models Available 
Assembled & Tested 
Power Supply: 
8v ®15A, t 16v@3A 
15 Slot Motherboard 
(connectors optional) 
Card cage & guides 
Fan, line cord, fuse, power 
& reset switches, EMI filter 
80/30A, t 16v ®10A 
option on some models Rack 

mounted 
from $200 

8" Floppy Main /Frame 
(includes power for drives 
and mainframe) from $365 

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 BankAmerlcard /Visa and MasterCharge 

Circle 177 on inquiry card. BYTE November 1979 239 
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-new ofIr 
SENSATION! 

You have been reading about our astounding 
Pascal MICROENGINE '' CPU that executes 
Pascal 13x faster than an LSI -11 and 3x 
taster than a PDP11 -34. Your orders show 
it! That is our Model X -90. 
Now meet another sensation m our X -perl 
Systems"' configuration. CRT Model X- 
920. 
.rr.we,n.,,1 we;i n o.,,,ta! Cnn,orn, 

DISPLAY /EDIT TERMINAL 
Model X -920 

$968*;. --,; 
5856 *(Without 18 function keys) 

STANDARD FEATURES (partial list) 
Microprocessor controlled 
Serial RS232C and 20 ma current loop 
10 baud raies 75 to 19.200 
Nimes o 80characlers 
96 ASCII d,spiaayabtecharaclers 
Upper and lowercase 
12 x locharacler resolution 
Dual mlensrly display 
Clear toll intensity data only 
Programmable reverse video 
Programmable underline 
105 keys with alpha lock 
14 key numeric pad with decimal 
16 spec.at function keys 
Berta function keys 
2 block transmission keys 
Sell test mode 
Protect mode 
Block mode 
80 Storable liihlSng 
Inserl(leletecllaracler and tine 
Scrolling 
Addressable cursor 
A ttost of other features. including cursor controls 
and remote commands such as clear to nulls. 
spaces.end of line. end of screen set hr.lo.zerO 
nlensity set brink. etc 

Optional screen ponl 8 Snd page nle rior'. 

For our system or for yours. in cornmercial 
technical. educational or personal appkcahor' 
Me Computes X -920 is unmatched in ils price 
class 
Coming soon is our Model X -8000 This high 
performance 16 -bd CPU. using Me 2-8000. 
addresses BM bytes of memory directly, 

All features of the Hazeltine 1400 and ADM -3A 
Plus: 128 ASCII characlers 

7 x 10 matrix Reverse 
video Print key 

Shdtlock Transparent 
mode Backspace 
Tabbing Integrated 

numeric pad 

$799* 
List price s 956 * 

-ELMER (Model 550) PERKIN 

Off the shelf delivery now on the Model X -920 
and P -E Model 550. Same day shipping on all 
orders with certified cash payment Specify 
shipping and add 40 lb cost Any ddlerence 
refunded A 525 connecting cable free with 
every CRT ordered before December 1 

Customer satisfaction is guaranteed. Full refund 
with the return of any product within 10days 
Service contracts available. Systems catalog S 1. 

Pascal MICROENGINE- owners manual 519.95 
(postpaid) 
'LIMITED TIME cashprice. 10 %downguaranlees 
prionty IL residents add 5% sales lax Master 
Charge and VISA accepted. 

(312) 684 -3183 

COMPUTE 
"The Computer Experts 
5710 Drexel Avenue 
Chicago, IL 60637 
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information on programs. 
Their newsletter, Bits, is 
published monthly and in- 
cludes articles concerning 
club meetings, programs and 
instructions for microcom- 
puters, advertisements, and 
general information for com- 
puter users. Membership in 
the club is $7.50 per year 
which includes subscription 
to UCA Bits. For more in- 
formation, contact UCA, 
378 E 9800 S, Sandy UT 
84070. 

Chicago Area 
Computer Hobbyist 

Exchange 

The Chicago Area Com- 
puter Hobbyist Exchange 
(CACHE) meets at 1 PM on 
the third Sunday of the 
month at the Northern 
Illinois Gas Building, Golf 
and Shermer, Glenview IL. 
Annual dues are $10 which 
includes the monthly 
newsletter, the CACHE 
Register. For further infor- 
mation, call the club's 
hotline at (312) 849 -1132 or 
write to CACHE, POB 52, S 

Holland IL 60473. 

Computer Club 
in Tucson 

The Pima Community 
College Computer Club has 
been formed at the East Side 
campus at 7830 E Broadway 
and meets the second Friday 
of each month at 7:30 PM. 
Most of the members have 
already purchased systems, 
but those still searching for 
the best buy are welcome, 
as are nonstudents. Contact 
Mike Blicharz (602) 749 -9157 
or Saul Levy (602) 793 -0670. 

Institute for Computers 
in Jewish Life (ICJL) 

The ICJL recently spon- 
sored a conference on the 
use of the microprocessor in 
Jewish education. The con- 
ference was open to all 
educators interested in the 
application of computers in 
education. The Use of 
Microprocessors in Jewish 
Education newsletter covers 
programs used for teaching 

NEW, never before available! 
A Complete Programming 
Course for the 8080! 

Free 
Software 

by Weller, Shatzel & Nice 

A comprehensive text teaching 8080 
assembly language programming in 
depth; a workbook paralleling the text 
with exercises and example programs 
to illustrate; and an editor /assem- 
bler /debugger that allows the user to 
gain real experience in assembly 
language programming on 8080/8085 
or Z80 machines. 

TEXT 
Practical Microcomputer Programming: 

The Intel 8080 Over 300 pages of heavily 
documented programming information. 

#093 $23.95 

WORKBOOK 
Workbook for Practical Microcomputer 

Programming: The Intel 8080 Study guide 
that parallels the text, with many worked -out 
examples. #228 $9.95 

SOFTWARE 
An Editor /Assembler System for 

808018085 Based Computers Will run on any 
8080/8085 orZ80 machines, includes coupon 
for FREE object code on paper tape. 148 pp. 

#157 $15.95 

All three books -A complete course! 
$49.85 

BITS carries over 200 titles of books on 
microcomputing, including- 

, Basic BASIC, 2nd ed. by James Goan. 
Contains step -by -step instructions with 
many illustrations and example programs for 
learning BASIC. 256 pp. #014 $8.95 

PASCAL User Manual and Report, 2nd ed. 
by Jensen & Wirth. Mainly tutorial, with 
many examples, also a concise reference for 
programmers. 167 pp. #088 $7.90 

Practical Microcomputer Programming: 
The Z -80 by W. J. Weller. Comprehensive text 
on assembly language programming. Free 
software (editor /assembler & debug monitor) 
coupon included. 481 pp. #156 $32.95 

Postage $.75/item USA, $1.00 /item foreign, to a 

maximum charge of $3.00. Foreign airmail 
$7.00 /item. 

DIAL YOUR BANK CARD ORDERS 

TOLL FREE 800- 258 -5477 ge 
(In N.H. dial 924 -3355) visA 

or enclose your check with this ad: 

BITS181119 

Inc Books to erase the impossible 
POB 428. 25 Route 101 West. Peterborough NH 03458 

Ask for our new, FREE Catalog 
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Pascal / MT 
from 

Meta Tech 
8080 / Z80 

COMPILER & SYMBOLIC DEBUG! 
RUNS UNDER CP /M [t9 Derivatives] 
Generates Romable Machine Code 
Needs only 32K bytes 
Output is 10X faster than P -code 
Efficently compiles a subset of 
Standard Pascal 

Available for ALL CP/M Systems 

$99.95 
Options include: real /business arithmetic 
multi tasking, interrupt procedures, etc. 

Call /Write Meta Tech 
3308 Midway Drive 
Suite 289 
San Diego, CA 92110 
[714] 223 -5566 X269 

Dealer Inquiries 
.nvlted 

Circle 353 on inquiry card. 

It's LOGIC 
for graphics! 

3D GRAPHIC SOFTWARE 
for Apple II, TRS -80, 8080 and Z80, 
M6800, and BASIC. 

Plus Graphic Drivers for Dazzler, Matrox 
ALT -256 and 512, and Vector Graphics. 

HARDWARE 
Matrox ALT -256 and 
ALT -512 S100 displays, 
and the new SubLOGIC 
50/T80 Hi -Res for 
TRS -80. 

We reopen 9106. Monday 
thru Friday. central time. 
Give usa call. 

The engineering & graphics people 

(217) 359 -8482 a i O Box V, Savoy, IL 61874 

WORD PROCESSING 
TEXTWRITER IS THE ULTIMATE TEXT FORMATTER 

For CP /M, TRS -80, Northstar & Micropolis 

PERSONALIZED FORMLETTERS 
Names, addresses, etc. replaced by entries 
from a mail list file or from the keyboard 

REPORTS & MANUALS 
Table of contents & alphabetized index 
printed automatically 

CONTRACTS & SPECIFICATIONS 
Standard paragraphs or sections stored in 
files and inserted by name when printed 

BOOKS & ARTICLES 
Footnotes collected & printed at page 
bottom, chapters kept in separate files 
chained together when printed 

Ask Your Dealer For A 
Demonstration 

Textwriter III $125 
Aa,.a aon<.515 

5? pe. o tot ,h aane 
Fnrugor. anmaA 57 50 

St eat.. UVS000 
Lahlwma eeUMnts.dd 6%%Mses laa 

Circle 295 on inquiry card. 

For Further InlormaIion Call 
14161 455-4034 

naturally 
nrï ¡,.; bug tree 

1492 Windsor Way, Livermore, CA 94550 

FUN & PROFIT 
HEAVYWEIGHT BOXING - You match 40 con- 
temporary or all time great boxers in computer 
fights. What -if bouts like Jack Johnson vs Ali 
or Marciano vs Larry Holmes are possible with 
this super enjoyable game program. 

$24.95 Postpaid 

STOCK MARKET - Now you can invest in the 
stock market with this stock market simulation 
for 1 to 4 players. Buy on margin, sell short, 
then figures your Federal Taxes! Includes cal- 
culations for long and short term capital gains. 

$19.95 Postpaid 

1979 INCOME TAX - Does 1040 schedules 
A, B, D, G and TC. Specify if you have a printer 
when ordering this program. 

$39.95 Postpaid 

Send check or money order to: 
Dealer inquiries invited. 

SOFT SALES 
1524 UNIVERSITY AVE. 
ST. PAUL, MINN. 55104 
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DES Ks 
AHD 

STUFF 

Computer terminals, business systems, 
lab components ... they all need desks 
and enclosures. That's what we're all 
about. Computer Furniture and Acces- 
sories offers a standard line of furniture 
suitable for a wide variety of applica- 
tions. Handsome, rugged, economical 
furniture in all shapes, sizes and colors. 
Basic models shipped from stock in 

days, not months. And we're nice people 
to deal with. What more could you 
ask for? 

CFA 
Computer Furniture and 

Accessories, Inc. 
1441 West 132nd Street 

Gardena, CA 90249 
(213) 327 -7710 
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parts of the Bar Mitzvah, 
for determining proper times 
of prayer and other daily 
responsibilities in a Jewish 
home. Other courses of in- 
terest to everyone concerned 
with Jewish education are 
included. For more infor- 
mation, write to the ICJL, 
Hebrew Theological College, 
7135 N Carpenter Rd, 
Skokie IL 60077. 

The Eastern Iowa 
Computer Club 

This group meets on the 
last Sunday of each month. 
Their newsletter deals with 
the events of the meeting 
and future activities of the 
club. They have printed 
game programs in the report 
and are currently working 
on a software contest. The 
club invites inquiries from 
other computer groups and 
users. For more information, 
contact the Eastern Iowa 
Computer Club, POB 164, 
Hiawatha IA 52233. 

The Homebrew 
Computer Club 

The Homebrew Computer 
Club, POB 626, Mountain 
View CA 94042, meets at 
the Fairchild Auditorium in 
the Stanford Medical Center 
on the third Wednesday of 
each month from 7 to 10 
PM. The group exchanges 
programs, works out bugs 
and tries out new microcom- 
puter systems. Their 
newsletter covers new pro- 
ducts, conferences, and has 
a section of used computers 
for sale. 

The Popular Computing 
Newsletter 

This is a newsletter for 
TRS -80 users. It includes 
programming tips, various 
programs for home and 
business, reviews of books 
and programs, and one edi- 
tion has programs for two 
games and a program for 
add -on interest comparison. 
It is available from Popular 
Computing Inc, POB 16875, 
FT Lauderdale FL 33318, at 
$24 for one year, $36 for 
two years, and $48 for three 
years. 

HAYDEN 
1BS1S 
IMILEES 
AND 
exc'+eS 
YOUR 
PROGRAM1111Y6 

New! PROBLEMS FOR COM- 
PUTER SOLUTION, Second 
Edition (Spencer) Offers a wide 
selection of problems for solution for 
those who wish to test their 
programming skills. Problems 
include mathematical disciplines, 
science, business, game playing, 
and more. #5191 -3, $5.95 

New! BASIC COMPUTER 
PROGRAMS FOR THE HOME 
(Sternberg) Each program is 
documented with a description of its 
functions and operation, a listing of 
the BASIC program, a symbol table, 
sample data, and one or more 
output samples. #5154 -9, 
$10.95 

New! STIMULATING SIM- 
ULATIONS, Second Edition 
(Engel) contains twelve "simulations 
programs," which are game 
programs. Written in BASIC, they 
are original and well- documented. 
#5170 -0, $4.95 

1980 HAYDEN COMPUTER 
CALENDAR - the first and only 
Computer Calendar being offered 
anywhere! This truly unique item 
includes: full -color original computer 
art throughout a complete program 
for a perpetual calendar computer 
anecdotes only $5.95! 

Available at your local 
computer store! 

Or Write toi 

Hayden Book Company, Inc. 
50 Essex Street, Rochelle Park, N.J. 07662 

Prices subject to change without notice 

Circle 161 on inquiry card. 
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` 

+ 

+ 

NAVAJO RUG 
PATTERNS 

Create Navajo rug style patterns in 
infinite variety on your 6800 or 

680X computer's alphanumeric 
display or printer. Enter simple con- 
trol directives to determine dimen- 
sions, borders, lines of symmetry, 
diagonal motifs and background. 

Watch as patterns with depth, 
sophistication and subtle beauty 

pour hypnotically onto your 
display. You control the patterns 

but you never cease to be 
amazed at the result. Easy to con- 

trol yet endlessly fascinating, these 
patterns also have obvious com- 

mercial possibilities. Includes 
assembly language listings, instruc- 

tions and examples. Send your 
check for 519.98 to: 

Sterling Software 
15832 Lime Grove Road 

Poway, Calif. 92064 
(714) 748 -1750 

California residents please add 6% sales tax. 

+ 

+ 

+ 

Circle 219 on inquiry card. 

MICAH presents 

OSBORNE 
BUSINESS SOFTWARE 
in CBASIC2 or CROMEMCO 16K BASIC 

* features * 
Four Complete Packages - -- 

General Ledger 
Accounts Receivable 
Accounts Payable 

Payroll with Cost Accounting 
Strong support from Osborne Manuals 

CBASIC2 runs under CP /M or under CDOS 
version 1.07 on Cromemco computers 
16K BASIC runs on Cromemco computers 
Cursor addressing routines for Hazeltine, 
Lear Siegler and Cromemco (Beehive) 
Terminals 

Source Codes and Installation Instructions 
provided along with disks 

Automatic Command Start -up 
Easy to apply to all of your business and 
systems needs 

* hardware required * 
One or more B" or 5" Floppy 
Drives 

CRT with cursor addressing 
132 -Column Printer 

$ 95 per 
package 

k.Rk 
Lars'... a..,ymnk 

(klnit (Akn..0 11.110 

o.lnrn: aen.tl.SI;n . 

DEALER INQUIRIES INVITED 

() II IFIi NUC I7<(x)UO51)F n11TIN( IION 

LVIAND,AIIn.v. CI, auo , (foment. 1xw.,rel 
DU!'1I014. UIMn.111, 
CI'ä1 and COlI'. 
`]Ulryl Di,k Lnl,at\ iur 

(Ilklhi(l'\IIn(,i,nm,,, 
Cmrk, 

' 1)1N\4/ inn r,.x,InN.1n 
ä100I (innu.mrn(nrm,a 
Uuhls, 

.1KR(k1(11 Vnt..wl, 
F'es,t.r.kIn,., 
DRIVF'Cmmnyr,Il4nR., 
DriM,. 
BLACKIACK Tubi Ç.,,,,,, 
Knnni 

Call or Write for Free C,dalogue and Mure Information 

We will Customize any of our programs at our Standard Consulting Rates 

Ail! M ICAH....Satisfyin' Software 
That turns your system on! 

MICIo Applicaliensand Hardware 
Boa 22212 

San Francis,n, California 94122 USA 

phone: JIS 1,14.11"13 

CONSULTANTS and SOFTWARE DEVELOPERS M I C A H 

NOTICE 
TO ALL 

TRS -80 USERS 
VR Data regrets the pricing error in our October 
ad (page 274) on the TRS -80 equipment. As 
the industry's largest discounter of TRS -80 
equipment ... the following prices reflect our 
discount policy: 

TRS -80 Model II 
32k RAM 
1/2 MEG Disk 

$3208.50 

ADDITIONAL 32k RAM $418.50 
ADDITIONAL DISK DRIVE (1st): 

$1069.50 
ADDITIONAL DISK DRIVE (2nd, 3rd) 

$ 558.00 

Circle 384 on inquiry card. 

ED SMITH'S SOFTWARE WORKS 
NEW 

6809 SOFTWARE TOOLS 

CROSSMAC A 6800 TO 6809 CROSS ASSEMBLER version of RRMAC 
which runs on your 6800 to produce relocatable 6809 object code from ex- 
isting (6800) or new (6809) source files. Handles deleted 6800 instructions 
via macros. Supplied with 6809 machine language linking loader. 

M68CX $200.00 

RRMAC RELOCATABLE RECURSIVE MACROASSEMBLER and LINKING 
LOADER for 6809. The one macro assembler with real macro capabilities. 
Retains all features of 6800 version. 

M69RR $150.00 

M6809 RELOCATABLE DISASSEMBLER AND SEGMENTED SOURCE 
TEXT GENERATOR. An invaluable tool for modifying large object pro- 
grams for reassembly on your system. 

M69RS $50.00 

M6809 RELOCATING ASSEMBLER and LINKING LOADER is a version of 
RRMAC without its macro capabilities. Retains all of RRMAC's program- 
mer convenience features. 

M69AS $75.00 

All programs come complete with Programmers Guide and extensively 
commented assembly listing. Available on cassette or mini -floppy. Specify 
cassette, SSB disk, mini -Flex disk or FLEX 2.0 disk. 
Order directly by check or MC /Visa. California residents add 6% sales tax. Customers 
outside of U.S. or Canada add $S for air postage & handling. 

Denier inquiries welcome. FLEX is a trademark of TSC 

Ed Smith's SOFTWARE WORKS 
P.O. Box 339, Redondo Beach, CA 90277, (213) 373 -3350 
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Heuristics 
SpeechLinkTM 

Talk To Your Computer .. . 

Voice data entry to the Apple® 
computer 
Voice control of your Apple® 
system 

User variable vocabulary 
(64 words and up) 

Applesoft & Integer Basic 
compatible with or without 
disk operating system 

Useful For .. . 

Collecting inventory data 

Running the Apple® as a terminal 
Controlling production test 
equipment (say "test 2 ") 

Menu selection of programs 
(say "stocks ") 
Entering stock market data 

Educational programs for the kids 
(say "square ") 

See your computer dealer. 
Model 2000 suggested retail price 
$259, model 20A $189. 

Heuristics 
1285 HAMMERWOOD AVENUE 
SUNNYVALE, CALIFORNIA 94086 
408/734 -8532 

AppleL!, is a registered trademark of Apple Computer Corporation 
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EleskTopWoneleras 

Extended Multiplication 
with the TI -58 

Michael E Manwaring, 3608 73rd Ave N, 
Minneapolis MN 55429 

Most calculators have 8 to 10 digits of display. A few 
have as many as 14 digits. For most applications, we have 
very little interest in any more than 8 significant digits; 
there are, however, a few fields, such as cryptology, in 
which someone might want many more digits of answer. 
The Number Cruncher is a mathematical program that 
will enable the user to multiply two numbers with a total 
of up to 90 digits, using a TI -58. The TI -59 can handle a 
total of 300 digits using this program. 

After entering the program (see listing 1), press E. 
Subroutine E clears the memories, sets the program 
pointers, and repartitions the memory space to give the 

Listing 1: TI -58 program for multiplying two numbers with an 
answer totaling up to 90 digits long. 

E 

H 

E 

1. 

F'F'Gi_Fñ.. L . _- 

r: 
5 

47 
Ijl 
i_I I i 
42 
0l 

LE,L 
E 

CMS 
1 

ij 
E:T 

Cl 1 

_T 

= - 
C I r. 

4 
F' 

17 
P T N 

LE:L 

_i2r 
0: 
I_ir. I 

022 
029 

f1:-;1 

:I..2 
0.3:3 
0:34 
ci :3 C 

CI :36 
7 

il';9 
i141í 
041 

044 
0,15 C 

'I4r, 
_I 

!0ï 
r,'? 
21 
r,'? 

92 
TA 

72 
01 
97 
flfl 
11C: 

ri 

21 
69 

y2 
4:3 
!11 
42 
fl_? 

r.' 

61 
I_I I_I 

76 

H 

l!1 
F' 

F' 

F'TPi 
LEiL 

S T 

01 
D'= 

I_i I_i 

il il 

F' 

21 
F' 

24 
F'Tta 
FCL 

1_,1 

_:- 0 
F' 
I 

i?ci 

L E:L 

iir, ilE: 
-1°1 

fl 
1 

ilr,_; 
01;4 
ilr,5 
_ 

_I 
_ 

4 

31 

05 
65 

ii=: 
C 

ill 

fil 

ñ'_ 

ÇÇ 

Ij i 
c 

06 
54 
c, 

21 

Ci 
65 
i_I 1 

.1! 
3 1 

F C* 
fl 

EE 
r. 

INT 
F' 

21 

I_I 1 

EE 
078 of; r: r, 

Listing continued on opposite page 



Listing 1 continued: 129 
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greatest possible capacity. The partition will be 
displayed. Now you can enter the multiplications, 6 

digits at a time, pressing A after each 6 digits of the first 
multiplicand, reading from left to right. 

Each multiplicand is divided into groups of 6 digits 
from right to left, then the numbers are entered from left 
to right. If the number of digits in a multiplicand is not 
exactly divisible by 6, the first group of digits of that 
multiplicand will have less than 6 digits. When the first 
multiplicand has been entered, the second multiplicand 
may be entered in the same manner by pressing B after 
each group of 6 digits. 

For example, 6,853,233,214,307,635,533,673. X 

5, 822 ,756,618,783,644,505,626,130. must be entered in 
the following manner: 

6853 A 
233214 A 
307635 A 
533673 A 

5 B 

822756 B 

618783 B 

644505 B 

626130 B 

When the multiplicands have been entered, press C to 
calculate the result and enter it into computer memory. It 
may take 5 seconds for each 6 digits of the multiplicands 
entered to perform this step. When the calculation is 
completed, a meaningless number is displayed. The result 
can be extracted from memory by pressing D several 
times. Pressing D causes the result to be read from left to 

right. In this case, the result is on the order of 4 X 1046, so 
it will be necessary to press D 8 times to recall the entire 
result. If D is pressed one too many times, the last entered 
group of digits from the second multiplicand will be 
displayed. Each time D is pressed 6 more digits of the 
result are displayed. 

D 
D 
D 
D 
D 
D 
D 
D 
D 

0 
39904 

709058 
677695 
645793 
103475 
894028 
753563 
675490 

It appears at first that the TI -58 uses the 10 -digit 
display value in its calculations. In reality, all calcula- 
tions are done using a 13 -digit internal register or accu- 
mulator which allows it to multiply two 6 -digit numbers 
and retain all eleven or twelve digits. 

The algorithm used in this program is very similar to 
the old method of pencil and paper multiplication, where 
you multiplied one digit of one multiplicand by one digit 
of the other multiplicand at a time, carrying the tens digit 
to be added to the next multiplication. The main dif- 
ference is that instead of multiplying and carrying one 
digit at a time, the computer does 6 digits at a time, great- 
ly speeding up the calculation. 

Calculator Airborne 
Navigation 
The HP -25 Finds Ground Speed 
and True Heading 

L J Kuhns 
801 Hastings Dr 

Kissimmee FL 32741 

The program in listing 1 calculates the ground speed 
and true heading for all quadrants when the true course, 
wind direction, air speed, and wind speed are known. 

The addition of 0.1 degrees to the wind direction eli- 
minates any problems with head and tail winds (which 
otherwise result in division by zero) without any major 
effect on the answer. 

Storage of 180 degrees and 360 degrees facilitates tak- 
ing care of the different quadrants for making drift corr- 
ections. 
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0 1 IgiVg HAS IT! 

TEXAS 
INSTRUMENTS 
TI -99/4 ar: 

Home Computer 
26 K ROM extended TI BASIC. 

16 color graphics. and music and sound ellects. 
High quality 13" color monitor. 

16 K RAM user memory. 

CTCS DISCOUNT PRICE FOR THE COM- 
PLETE SYSTEM; CONSOLE & 13" COLOR 
MON ITOR Order now. Subjeci to availability 

by manutlr:lurer. 

$1099 Price sublets to change without notice. 

Refunds guaranteed prior t delivery. 

r 
The Computer People 

San Diego's largest Discount Computer & Calculator 

Store. 5560 Ruffin Road, San Diego. CA 92123 

Please ship me the following merchandise. 

TI HOME COMPUTER PRODUCTS 
PHC004M TI-99/4 Home Computer 

PHA2000 Dual Cassette Cable 

PHP1100 Remote Controls (Pair) 

PHP1500 Speech Synthesizer 

COMMAND MODULES 
PHM3000 Diagnostic 
PHM3001 Demonstration 

PHM3002 Early Learning Fun 

PHM3003 Beginning Grammar 

PHM3004 Number Magic 

PHM3005 Video-Graphs 

PHM3006 Home Financial Decisions 

PHM3007 Household Budget Management 

PHM3008 Video Chess 

PHM3009 Football 

PHM3010 Physical Fitness 

Special Prices on Calculators, 
Micro Computers, Accessories 

TI-Programmer Calcuiator 

HP-41 C Programmable Ca'culator 

HP-HIC Card Reader 

HP-41C Printer 

HP-41C Memory Module 

SOROC 10-120 

Hazeltine 1400 

IMSAI POP- 42/32K 
IMSAI PCS- 44/32K 
IMSAI 1.8080 

IMSAI 1.8080 Kit 

IMSAI IKB-1 Intelligent Keyboard 

Ciomemco Z -2H Computer System 

with 64 K. Dual Floppy. 10MB Hard Disk 

TOTAL 
Shipping. add 3% 

Cal. residents add 6% tax 

Amount enclosed 

(check or money order) 

S1099.00 
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29 95 

149.95 

29.95 

69.95 

29.95 

29 95 
1995 
19.95 

29.95 
44.95 
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159.95 S 

319.95 S 
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4.695. 

3.695 
931 

699. 

275. 

8.995. 
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Charge to my VISA CI MASTER CHARGE 

Acct us -Bank _ Exp Date 

Signature: 
(Required d using credit card) 

Name 
Street or P.O. 

t City State Zip 
rJ 
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NAVIGATION - CALCULATES GROUND SPEED AND TRUE HEADING 

FOR ALL QUADRANTS 

DISPLAY KEY 

ENTRY 
COMMENTS REGISTERS 

LINE CODE 

00 0.1° ADDED TO Rb TRUE 
01 2401 RCL 1 WIND DIRECTION COURSE 

(DEGREES) 
02 2400 RCL 0 TAKES CARE OF 

03 41 TAIL AND HEAD R, WIND 
04 2407 RCL 7 WINDS DIRECTION 

+ 0.1 °(DEGREES) 
05 41 - 
06 2304 a STO 4 R2 AIR 
07 2407 RCL 7 SPEED 

MILES /HR. 
08 51 + 

09 1551 8 z 0 R, WIND 
10 1313 GTO 13 SPEED 

MILES/HR. 
11 1312 GTO 12 

12 
-I 

2304 STO 4 R4 AIR 

13 2404 RCL 4 
SPEED O 

14 1541 8 x < 0 

15 1320 GTO 20 R$ WIND 

16 09 9 
SPEED O 

17 00 0 

18 51 + Re 180° 

19 2304 SIO 4 

20 1404 f SIN 

21 2403 RCL 3 R, 360° 
22 61 x 
23 2402 RCL 2 

24 71 - 
25 1504 8 SIN -' 

26 2305 STO 5 

27 2404 RCL 4 

28 2406 RCL 6 

29 51 

30 1551 8 >_ 0 

31 32 CHS 

32 2405 RCL 5 

33 1551 8 >_ 0 

34 32 CHS 

35 51 + 

36 2406 RCL 6 

37 51 + 

38 1404 f SIN 

39 2403 RCL 3 

40 61 x 

41 2405 RCL 5 

42 1404 f SIN 

43 71 

44 1541 8 x < 0 

45 32 CHS 

46 74 RS GROUNDSPEED 

47 2400 RCL 0 

48 2405 RCL 5 

49 51 F 
I HUE 
HEADING 



CIRCUIT BREAKER PRICE SLASHING 
16K MEMORY UPGRADE KITS 

300 NS for TRS80* $69.00 
250 NS for TRS80',Apple II, Sorcerer (specify)$75.00 
200 NS for TRS -80 *, Apple II, Sorcerer(specify)$85.00 

All kits complete with jumpers and instructions. 
90 DAY WARRANTY 

LETTER QUALITY 
HIGH SPEED PRINTER 
NEC Spinwriter 

$2679.00 

Includes TRS -80" interface software, quick change print fonts, 
55 cps, bidirectional, high resolution plotting, graphing, 
proportional spacing. 90 DAY WARRANTY. 

DISK OPERATING SYSTEMS 
Radio Shack DOS 2.2 -No key bounce $14.95 
NEWDOS by Apparatt -No key bounce $49.95 
Enhancements to DOS 2.1, enhanced RENUM, BASIC varia- 
bles and constants locater, enable /disable passwords, auto- 
matic validity check for disk write, load and save up to 300/ci 
faster, diskette space allocated in 1- granule increments 
instead of 2, BASIC open "E" allows additions to sequential 
files, "JKL" option outputs screen display to printer, DOS com- 
mands executable from BASIC, one -step entry to BASIC from 
DOS. LIST, EDIT, and DELETE abbreviations. BASIC scrolling. 

NEWDOS "PLUS" by Apparatt $99.95 
NEWDOS plus the following functions: enhanced DIRCHECK 
command, improved EDITOR, ASSEMBLER, DISASSEMBLER. 
SUPERZAP. Machine language RELOCATOR, LEVEL I on disk. 

DOS 3.0 by the original author of 2.1 $49.95 
No key bounce. Check EOF, write EOF, SEEK, REREAD, 
REWRITE, LOC, variable length records, SKIP, disk logging of 
messages, BOOT, CHAIN, PAUSE, PURGE, SET, RESET, 
ROUTE. RUN and LOAD for 1 drive system. XFER, FORMAT 
w/o ERASE. DIR from BASIC, PATCH, LINK, user defined keys, 
key auto repeat, upper and lower case driver, shift lock, RS -232 
drivers, MULTI PROTOCOL COMMUNICATIONS. 

TRS -80* COMPATIBLE HARDWARE 
DISK DRIVES 
More capacity than Radio Shack 35 track (80K Bytes) drives. 
Fully assembled and tested. Ready to plug -in and run the 
moment you receive it. Can be intermixed with each other and 
Radio Shack drive on same cable. TRS -80" compatible silver 
enclosure. 90 DAY WARRANTY. 
CCI -100 40 Track (102K Bytes) $324.00 
CCI -200 77 Track (197K Bytes) $594.00 
2 Drive Cable $25.00 
4 Drive Cable $35.00 

PRINTERS 
779 CENTRONICS TRACTOR FEED PRINTER $1050.00 
Same as Radio Shack line printer 
701 CENTRONICS TRACTOR FEED PRINTER $1499.00 
21/2 times faster than line printer, full 132 characters, 
carriage bell tone. 
P1 CENTRONICS PRINTER $349.00 
Same as Radio Shack quick printer. 
CENTRONICS CABLE for TRS -80* 
For use with above printers. 
PAPER TIGER (IP440) Up to 198 cps $ 994.00 

With 2K Buffer and Graphics $1189.00 
HIPLOT DIGITAL PLOTTER by Houston Instrument 
X -Y Plotter, RS -232 -C or Parallel Interface. 
7" x 10" plot size. Multi- colored pens included. 

$39.00 

$ 995.00 

TRS -80* COMPLETE SYSTEMS 
TRS -80' LEVEL II-4K reg. $540.00 $494.00 
TRS -80- LEVEL II-16K with 10 key keypad reg. $799.00 $764.00 
TRS -80- Expansion Interface $254.00 
TRS -80' RS232 -C Interface $84.00 

MISCELLANEOUS 
TRS232 by SMALL SYSTEMS SOFTWARE RS -232 -C or 
Teletype Current Loop output from cassette port. $49.00 
CAT MODEM $169.00 
Originate and answer same as Radio Shack Telephone 
Interface II. 

DISKETTE TRS -80* 
BUSINESS SOFTWARE BY SBSG 
Free enhancements and upgrades to registered owners for the 
cost of media and mailing. 30 day free telephone support from 
vendor. User references supplied upon request. 
Fully Interactive Accounting Package: Requires 2,3, or 4 
drives. Includes General Ledger, Accounts Payable, Accounts 
Receivable, and Payroll. Report generating. Well documented 
and fully tested by accountants. 

Complete package (Requires 3 or 4 drives) $389.00 
Individual Modules (Require 2 or 3 drives) $99.00 

Inventory II: Requires 2 or 3 drives. Handles up to 1000 items 
per disk drive. Reports include complete activity, inventory, 
listing, and minimum quantity search. $95.00 

Mailing List Name & Address II System: Requires 2 drives. Use 
with Electric Pencil files for automatic insertion of name, 
address and greetings in letters. Has ability to print envelopes. 
Menu driven. Includes enter, delete, update, search, extract, 
merge and print. Up to 1250 names per diskette. Will sort up to 
600 names in 7 minutes. 40 page manual. Zip code sort is 
excellent for bulk mail applications. $129.00 

Intelligent Terminal System ST-80 Ill: Enables a TRS -80" to act 
as a dial'up terminal on any standard time sharing network. 
Provides a TRS -80" with control key, ESC Key, Repeat Key, 
Rub Out Key, Break Key, full upper and lower case support, 
selectable printer output and program selectable transmission 
rates. $150.00 
Note: SBSG maintains a time -sharing computer where you can 
dial -up and leave your problems, 24 hours, 7 days a week. 

Word Processing System: The Electric Pencil from Michael 
Shrayer. Diskette $150.00 

Cassette $99.00 

File Management System: For specialized storage needs. 
Sorts files in ascending or descending order on 3 separate 
fields. Scanable. Some applications have been fixed assets, 
phone numbers, names, slides, albums. Selectively totals 
numeric and dollar fields. Display and print capability. $49.00 

MMSFORTH System Diskette: A complete professional 
FORTH system. Requires 16K TRS -80" and 1 drive. $45.00 
Book on FORTH. Contains documentation. $15.00 

The CPU SHOP 
TO ORDER CALL TOLL FREE 1- 800 -343 -6522 
Massachusetts residents call 617/242 -3350 
For detailed technical information, call 617/242 -3350 
Hours: 10 AM - 6 PM (EST) Monday - Saturday 
'TRS -80 is a Tandy Corporation Trademark t Requires Radio Shack TRSDOS* 

39 Pleasant Street, Dept. B -11 
Charlestown, Massachusetts 02129 V /SA® 

Freight collect, F.O.B. 
Charlestown 

Massachusetts residents add 
5% sales tax 
Dealer Inquiries Invited 

master charge 

Circle 81 on inquiry card. BYTE November 1979 247 



SNOBOL Commentary 
Jonathan Sachs, 6713 Richmond Ave, 
Richmond View CA 94805 

As a long-time SNOBOL addict, I enjoyed Bruce 
Burns' "SNOBOL Conquers All?" (June 1979 BYTE, page 
220), but I want to protest two things he said. 

First, that "opponents to the language say they feel that 
the language's power invites unstructured program- 
ming..." I think we are basically in agreement on this 
one, but uncareful readers may get the idea that if you 
understand what you are doing, unstructured program- 
ming in SNOBOL is OK. Make no mistake: when the full 
power of SNOBOL4 is applied to a problem, it is beyond 
the power of a human to understand the resulting pro- 
gram without extensive documentation and thorough 
study. It is wise to use the language below its capabilities 
99% of the time, and end up with readable code. 

While I am on the subject of structure, I will add that 
SNOBOL's lack of strong structure (WHILE/DO, 
IF/THEN/ELSE) is its single intolerable vice. I object, not 
because it allows fools to write bad code, but because it 

prevents me from writing good code unless I sweat blood. 
Because of this, I am planning to modify my SNOBOL 
compiler (FASBOL II on the DECsystem-10) to support 
the above constructs. I would like to hear from anyone 
else who has tried this. 

Now, for my second objection. It concerns the one-line 
code segment to put the characters of a string in lexical 
order. The one-liner works, but it is horribly inefficient 
for long strings. When it finds characters N and N+1 are 
out of order it transposes them, then returns to the begin- 
ning of the string, even though we know characters 0 
through N-1 are ordered. 

Gross inefficiency is not a sin, but there is no justifi- 
cation for it unless it buys some overbalancing benefit 
such as storage economy or generality. Here, the only 
benefit we get is a one-liner. I think that is a poor 
demonstration of elegance. I wish Mr Burns had come up 
with a one-liner (if he had to use one at all) that someone 
might want to use in a real program. 

Incidentally, the following "3-liner" benchmarks 
almost 4 times faster on my system, for the string 'THE 
QUICK BROWN FOX JUMPS OVER THE LAZY DOG': 

LEXORD 

ORDERED 

P = 
S TAB(P) $ A @Q LEND) B @P LEN(1) $ C 

*LGT(B,C) = A C B :F(ORDERED) 
P = ?GT(Q) Q - 1 :(LEXORD) 

But these are minor complaints. Mr Burns' crusade to 
implement SNOBOL on microcomputers is a worthy 
one, and if there is anything I can do to support it, I will. 

(..,OL_Or 
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TRS-80 II COMPUCOL0q, 

G_ 

o 

Everything you 
need to add the joy 

of sound to your entire 
BASIC library! 

You get hardware -a neat speolier-omplifier unit 
with volume control earphone jock and con- 
nectors No wiring no soldering just odd batteries 
and plug it in 

You get software - two programs demonstrate and 
help you create your own sound effects Add loser 
sounds bird coils bounces clicks sirens music notes 

Complete with step-by-step instructions, 
1 yeor limited warranty. 

Immediate $2,, "5 $39.95 Shipment 7.7 
All PETS L TRS-80 Level li s COMPUCOLOR II 

GREAT CHRISTMAS GIFT! 
See your dealer or order direct by phone, 

(408) 371-4120 or by moil. 
VISA/Dankomericord or Master Chorge accepted For C 0 D 

add 15% Conformons odd 6% soles tax No charge for shipping 
when payment is enclosed 

Ui 

rKP Electronics. Dept B 

1884 Shulman Ave Son Jose CA 95124 (408) 371-4120 

248 November 1979 .r BYTE Publications Inc Circle 40 on inquiry card. 

(3-COM' JR II APPLE II PET TRS-8 
0 S 

'k o 
co 

cr) Fascinating new 
games to renew 

your home library 
STARFIRE GAMEWARE 

APPLE Il with Disc 32K and up 
Lightning Command Cy Dark 
Castle' $24.95 

Dungeon 
Quest II' $19.95 

Space 2020 $24.95 

STARFIRE GAMEWARE 
COMPUCOLOR II 16K 

Space 2020' $24.95 
Dungeon Quest II . $19.95 
Lightning 

Commond $19.95 
Bomb Squad C7 Wall 

Street* $19.95 

SOUNDWARE SOFTWARE 
COMPUCOLOR II, 8K 

Action Pock' (Breokthru. 
Caterpillar. Snakes. Target 
Sketch. Popshor) . . $19.95 

SOUNDWARE SOFTWARE 
All PETS 

Action Pack (Dreakthru Tar- 

get Caterpillar) . . . $ 9.95 
The Classics' (Backgammon 

Checkers, Piano 
Player) S 9.95 

Word Fun' (Speller. Scramble. 
Floshcord) $ 9.95 

*GO,neS woth sOund 0,4 supe,gfoor..cs 

GREAT CHRISTMAS GO! 
See your dealer or order direct by phone, 

(408) 371-4120 or by moil. 
V15A/Bankomericord or Master Charge accepted For C OD 
odd 1 5% Californians odd 6% soles tax No charge for shaping 

when payment ,s enclosed 

o 
- 0 

o 
o 
Ti 

3:3 

o 
- 0 

o 
r- o 

r(AP Electronics Dept. B 
18845hulmon Ave. Son Jose CA 95124 (408) 371-4120 
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What's New? 
FUN 

í:,rgr . 

and GAMES 

Portable Electronic 
Chess Game 

The Boris Diplomat is a compact, por- 
table, battery- operated electronic chess 
computer. Designed with various opera- 
tional strengths, the Diplomat will play 
at a level that will teach a child or will 
keep the attention of a master. As a 

teacher, the Diplomat suggests moves 
for the unsure beginner. The Position 
Programmer allows more advanced 
players to set up special board positions 
to practice specific strategies. Beginners 
use the Position Programmer to remove 
pieces for handicapping or for practice 
of specific positions. The Diplomat has a 

built -in chess board with pieces, is 8 by 

Programmable High- Performance Toy Vehicle 

7 by 1 i 2 inches (20.32 by 17.78 by 3.81 
cm), and operates several hours on six 
A battery cells or on the AC adapter 
which is included. 

The price of the Boris Diplomat is 

$119.95. For further information, con- 
tact Chafitz Inc, 1055 First St, Rockville 
MD 20850. 

Circle 624 on inquiry card. 

Voice Controlled Toy Van 

Milton Bradley's Big Trak is a toy 
vehicle which is programmed to follow 
an extremely complex route. Big Trak 
advances for as many as 99 units, each 
unit being the measure of its own 
13 -inch length. By pushing the Repeat 
button, it travels twice as far. It gives 
the same performance in reverse. The 
vehicle pivots either right or left in a full 
circle or more. It also pivots in tiny 
fractions of a circle, for Big Trak 
possesses 60 swiveling positions. It can 
make a turn, proceed in a straight line, 

turn again, and continue traveling on 
whatever course has been set. 

Big Trak has a total of 16 programm- 
ing steps which direct its functions. By 
estimating the distances and punching in 
commands, the user may send it around 
tables, chairs, and other obstacles, and 
have it return. The user may input a 

command which will call up its arsenal 
of weaponry, firing a single shot, or 
short or long bursts of sound and light 
laser- cannon fire. It may be strategically 
deployed, firing at some target as it 

George, the toy van controlled by 
voice, is available from Beneficial 
Marketing, Suite 1920, Wall St Plz, New 
York NY 10005. George will go where 
you tell him only to the extent that you 
control him with your voice. The 
number of words used, the length of the 
words, and the combination of words 
are all controls. George is priced at 
$24.95. 

Circle 625 on inquiry card. 

maneuvers, or lurk silently in ambush. 
Big Trak has a companion item called 

Big Trak Transport. The Transport 
attaches to Big Trak and hauls and 
dumps loads on a preprogrammed com- 
mand. The approximate retail price of 
Big Trak is $43 and the Big Trak 
Transport is priced at $13. For further 
information, contact Milton Bradley Co, 
Springfield MA 01101. 

Circle 626 on inquiry card. 
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C0MPUCRUISE 
Put a computer in 
your car, which gives 
you the most effec- 
tive and functional 
cruise control ever 
designed. plus com- 
plete trip computing, 
fuel management sys- 
tems, and a remark- 
able accurate quartz 
crystal time system. 
So simple a child can 
operate, the new 
CompuCruise com- 
bines latest computer 
technology with 
state -of- the -art re- 
liability in a package 
which will not likely be 
available on new cars 
for years to come 
Cruise Control Time, 
E.T., Lap Timer, Alarm 

Time, Distance, Fuel 
to Arrival Time, Dis- 
tance, Fuel to Empty 
- ime, Distance and 
Fuel on Trip Current 
or Average MPG, 
GPH Fuel Used, Dis- 
tance since Fillup 
Current and Aver- 
age- Vehicle Speed 
Inside, Outside or 
Coolant Temperature 

Battery Voltage 
English or Metric 
Display. $199.95 

FLOPPY DISK 
STORAGE BINDER 

This black vinyl 
three -ring binder 
comes with ten 
transparent plastic 
sleeves which ac- 
commodate either 
twenty, five -inch or 
ten, eight -inch floppy 
disks. The' plastic 
sleeves may be or- 
dered separately and 
added as needed. A 
contents file is in- 
cluded with each 
sleeve for easy iden- 
tification and organiz- 
ing. Binder & 10 hol- 
ders $14.95 Part No. 
B800: Extra holders 
954 each. Part No. 
BOO 

OP TO ISOLATED 
PARALLEL INPUT 

BOARD FOR 
APPLE II 

There are 8 in- 
puts that can be dri- 
ven from TTL logic or 
any 5 volt source.The 
circuit board can be 
plugged into any of 
the 8 sockets of your 
Apple II. It has a 16 pin 
socket for standard 
dip ribbon cable con- 
nection. 
Board only $15.00. 
Part No. 120, with 
parts $69.95. Part 
Np. 120A. 

TIDMA 
Tape Interface Direct 

Memory Access Re- 
cord and play programs 
without bootstrap load- 
er (no prom) has FSK 
encoder /decoder for 
direct connections to 
low cost recorder at 
1200 baud rate, and 
direct connections for 
inputs and outputs to 

.a digital recorder at 
any baud rate S -100 
bus compatible Board 
only $35.00 Part No. 
112, with parts $110 
Part No. 112A 

a740 

0-14t 14 II 
SYSTEM 
MONITOR 

8080, 8085. or Z -80 
System monitor for use 
with the TIDMA board. 
There is no need for the 
front panel. Complete 
with documentation 
$12.95. 

16K EPROM 

Uses 2708 EPROMS, 
memory speed selec- 
tion provided, ad- 
dressable anywhere in 
65K of memory, can 
be shadowed in 4K in- 
crements. Board only 
$24.95 part no. 
7902, with parts less 
EPROMs $49.95 part 
no 7902A. 

L' 1Trili' 

ASCII KEYBOARD 
TTL & DTL compatible Full 67 key array 

Full 128 character ASCII output Positive 
logic with outputs resting low Data Strobe 

Five user -definable spare keys Standard 
22 pin dual card edge connector Requires 
+5VDC, 325 mA. Assembled & Tested 
Cherry Pro Part No. P70 -05A8. $135.00. 

- 

ASCII KEYBOARD 
53 Keys popular ASR -33 format Rugged 
G -10 P C. Board Tri -mode MDS encoding 

Two -Key Rollover MOS /DTL /TTL Compat- 
ible Upper Case lockout Data and Strobe 
inversion option Three User Definable 
Keys Lowcontactbounce Selectable Par- 
ity Custom Keycaps George Risk Model 
753. Requires +5, -12 volts. $59.95 Kit. 

ASCII TO CORRESPONDENCE 
CODE CONVERTER 

This bidirectional board is a direct replace- 
ment for the board inside the Trendata 1000 
terminal. The on board connector provides 
RS -232 serial in and out. Sold only as an 
assembled and tested unit for $229.95. 
Part No. TA 1000C 

DISK JACKET'" 
Made from heavy duty 
.0095 matte plastic 
with reinforced 
grommets. The mini- 
diskette version holds 
two 5 -1/4 inch disk- 
ettes and will fit any 
standard three ring 
binder. The pockets to 
the left of the disk- 
ette can be used for 
listing the contents of 
the disk. Please order 
only in multitudes of 
ten. $9.95/10 Pack. 

INTERNATIONAL 
MICROPROCESSOR 

DICTIONARY 
English, French, Dan- 
ish, German, Italian, 
Hungarian. Norwe- 
gian, Polish. Spanish, 
Swedish. 10 lan- 
guages, 28 pp. 
SYBEX. Ref. IMD. 
$4.95 

VIDEO TERMINAL 

16 lines, 64 columns 
Upper and lower case 
5x7 dot matrix 
RS -232 in RS -232 
out with TTL parallel 
keyboard input On 
board baud rate 
generator 75, 110, 
150, 300, 600, & 
1200 jumper selecta- 
ble Memory 1024 
characters (7- 21L02) 

Video processor chip 
SFF96364 by Necu- 
Ionic Control char- 
acters (CR, LF, 

, non destructive 
cursor, CS. home. CL 
White characters on 
black background or 
vice -versa With the 
addition of a keyboard, 
video monitor or TV 
set with TV interface 
(part no. 107A) and 
power supply this is a 
complete stand alone 
terminal also S -100 
compatible requires 
+16, & -16 VDC at 
100mA, and 8VDC at 
1A. Part no. 1000A 
$199.95 kit. 

ja,D'.. 

RS- 232/20mA 
INTERFACE 

This board has two 
passive, opto- isola- 
ted circuits. One con- 
verts RS -232 to 
20mA, the other con- 
verts 20mA to RS- 
232 All connections 
go to a 10 pin edge 
connector. Requires 
+12 and -12 volts. 
Board only $9.95, 
part no. 7901, with 
parts $14.95 Part 
No. 7901A. 

COMPUCOLOR II 
Model 3, BK $13 95, 
Model 4, 16K $15 95, 
Model 5, 32K $18 95. 
Prices include color 
monitor, computer, 
and one disk drive. 

PET COMPUTER 
With 32K & monitor - 

$1195. Dual Disk 
Drive - $1195. ci 

' 

IkarxJiQ II 

or 

APPLE II PLUS 

16K - $995 , 32K - 

$1059, 48K - $1123. 
Disk & cont. $589 

r=1 

6502 
APPLICATIONS 

BOOK 
Z80 APPLICATIONS 

BOOK' 
This book will teach 
you how to connect a 
board to the outside 
world and implement 
practical applications 
for the 6502, (or 
Z80). Applications 
range from home con- 
trol (a complete alarm 
system, including 
heat sensor), to in- 
dustrial applications. 
You will learn tech- 
niques ranging from 
simulated traffic con- 
trol to analog -digital 
conversion. All exper- 
iments can be realized 
with a minimum of ex- 
ternal (low -cost) 
components. They are 
directly applicable to 
any 6502 -based 
board such as SYM, 
KIM, AIM 65. This 
book also studies in 
detail input- output 
techniques and com- 
ponents, and is the 
logical continuation of 
C202 for C280). By 
Rodney Zaks. 
SYBEX. 6502: Ref. 
D302; ZBO: Ref 
0380. Each $12.95 

T.V. INTERFACE 

Converts video to 
AM modulated PF. 
Channels 2 or 3. So 
powerful almost no 
tuning is required. On 
board regulated power 
supply makes this ex- 
tremely stable. Rated 
very highly in Doctor 
Dobbs' Journal. Recom- 
mended by Apple 
Power required is 12 
volts AC C.T., or +5 
volts DC Board only 
$7.60 part No. 107, 
with parts $1 3.50 Part 
No. 107A 

1111=3.011SJ PARALLEL TRIAC 
OUTPUT BOARD 

FOR APPLE II 

This board has B triacs capable of 
switching 110 volt 6 amp loads (66G watts 
per channel) or a total of 5280 watts. Board 
only $15.00 Part No. 210, with parts 
$119.95 Part No. 210A. 

To Order: Mention part no. description, and price. In USA shipping paid by us for orders accompanied by check or money orde 
We accept C.O.D. orders in the U. S. only, or a VISA or Master Charge no., expiration date, signature, phone no., al shipping charges will be added. CA residents add 6.5% for tax. Outside USA add 10% for air mail postage and han- 
dling. Payment must be in U. S. dollars. Dealer inquiries invited. 24 hour order line (408) 448 -0800 

Send for FREE Catalog ... a big self- addressed envelope with 410 postage gets it fastest! 

ELECTRONIC SYSTEMS Dept. B, P. O. Box 21638, San Jose, CA USA 95151 
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TRS -80 Es. 

SERIAL I/O 
Can input into basic 
Can use LLIST and 

LPRINT to output, or 
output continuously 
RS -232 compatible 
Can be used with or 
without the expansion 
bus On board switch 
selectable baud rates 
of 110.150.300,600, 
1200, 2400, parity or 
no parity odd or even. 
5 to 8 data bits. and 1 

or 2 stop bits. 0.T.R. 
line Requires +5, 
-12 VOC Board only 
$19.95 Part No. 8010. 
with parts $59.95 Part 
No. 801 OA, assembled 
$79.95 Part No. 8010 
C. No connectors pro- 
vided. see below. 

H, 

EIA /R5 -232 con- 
nector Par[ No 
0925PS9.CO w,tn 
9'. 9 conductor 
cable $10 95 Par[ 
No 0825P9 

3' neoon cede 
w e lia ttachad con. 
rectors to fit TRS. 
BO and our servi 
board $19 95 Par[ 
No 3CA9c0 

RS -232/ TTL 
INTERFACE 
Converts TTL to RS- 

232, and converts RS- 
232 to TTL Two sep- 
arate circuits Re- 
quires -12 and +12 
volts AI connections 
go to a 10 pin gold 
plated edge connector 

Board only $4.50 
Part No. 232. with 
parts $7.00 Part No. 
232A 10 Pin edge 
connector $3.00 Part 
No. 10P 

MODEM 
Type 103 Full or 

half duplex Works up 
to 300 baud Origi- 
nate or Answer No 
coils, only low cost 
components TTL in- 
put and output -serial 

Connect 8 !I speak- 
er and crystal mic. 
directly to board 
Uses XR FSK demod- 
ulator Requires +5 
volts Board only 
$7.60 Part No. 109, 
with parts $27.50 Part 
Na 109A 

wn+ M.., 

DISKETTES 

Box of 10, 5" $29.95, 
8" $39.95. 
Plastic box. holds 10 
diskettes. 5" - $4.50, 
8 "- $6.50. 

RS- 232/TTY 
INTERFACE 

This board has two 
active circuits, one 
converts RS -232 to 
20mA, and the other 
converts 20mA to 
RS -232. Requires 
+12 and -12 volts. 
Board only $4.50 Part 
No. 600. with parts 
$7.00 Part No. 600A. 

S -100 BUS 
ACTIVE TERMINATOR 
Board only $14.95 Part No. 900, with parts 
$24.95 Part No. 900A 

r. 

APPLE II:: ly 

SERIAL I/O 
INTERFACE 

Baud rate is continuously adjustable from 0 
to 30,000 Plugs into any peripheral 
connector Low current drain. RS -232 input 
and output On boardswitch selectable 5 to 
B data bits. 1 or 2 stop bits. and parity or no 
parity either odd or even Jumper selectable 
address SOFTWARE Input and Output 
routine from monitor or BASIC to teletype or 
other serial printer Program for using an 
Apple II for a video or an intelligent terminal. 
Also can output in correspondence code to 
interface with some selectrics. Also 
watches DTR Board only $15.00 Part No. 
2, with parts $42.00 Part No. 2A. assembled 
$62.00 Part No. 2C 

8K EPROM PIICEON 

Saves programs on PROM permanently (until 
erased via UV light) up to 8K bytes. Programs 
may be directly run from the program saver 
such as fixed routines or assemblers. S- 
100 bus compatible Room for 8K bytes of 
EPROM non -volatile memory (2708's). On- 
board PROM programming Address 
relocation of each 4K of memory to any 4K 
boundary within 64K Power on jump and 
reset jump option for "turnkey" systems and 
computers without a front panel Program 
saver software available Solder mask both 
sides Full silkscreen for easy assembly. 
Program saver software in 1 2708 EPROM 
$25.8are board $35 including custom coil. 
board with parts but no EPROMS $139, with 
4 EPROMS $179, with 8 EPROMS $219. 

g rxieki 0 

WAMECO PRODUCTS 
WITH 

ELECTRONIC SYSTEMS PARTS 
FDC -1 FLOPPY CONTROLLER BOARD will 

drive Shugart, pertek, remex 5" & 8" drives 
up to 8 drives. on board PROM with power 
boot up. will operate with CPM (not 
included). PC80 $42.95 

FPB-1 Front Panel. (Finally) IMSAI size hex 

PCp6Óys 
Byte or instruction singlle42 

95 
MEM -1A BKxB fully buffered, S -100, uses 

21 02 type RAMS. 
PCBD $24.95, $168 Kit 

OMB -12 MOTHER BOARD. 13 slot termi- 
nated, S -100 board only $34.95 

$89.95 Kit 
CPU -1 8080A Processor board S -100 with 

B level vector interrupt PC80 $25.95 
$89.95 Kit 

RTC -1 Realtime clock board. Two independ- 
ent interrupts. Software pro rammable. 
PCBO $25.95, $60.95 Kit 

EPM -1 1702A 4K EPROM 
card PC80 $25.95 

$49.95 with parts less EPROMS 
EPM -2 2708/2716 16K/32K 

EPROM card PC80 $24.95 
$49.95 with parts less EPROMS 

OMB -9 MOTHER BOARD. Short Version of 
OMB -12. 9 Slots PC80 $30.95 

$67.95 Kit 
MEM -2 16Kx8 Fully Buffered 2114 Board 

PCBD $25.95, $269.95 Kit 

T.V. 
TYPEWRITER 

Stand alone TVT 
32 char /line, 16 

lines, modifications for 
64 char /line included 

Parallel ASCII (TTL) 
input Video output 

1K on board memory 
Output for computer 

controlled curser 
Auto scroll Non- 
destructive curser 
Curser inputs: up, down, 
left, right. home, EOL. 
EOS Scroll up, down 

Requires +5 volts 
at 1.5 amps, and -12 
volts at 30 mA All 
7400, TTL chips 
Char. gen. 2513 
Upper case only 
Board only $39.00 
Part No. 106. with 
parts $145.00 Part 
No. 106A 

UART & 
BAUD RATE 
GENERATOR 

Converts serial to 
parallel and parallel to 
serial Low cost on 
board baud rate gener- 
ator Baud rates: 
110. 150. 300, 600, 
1200. and 2400 
Low power drain +5 
volts and -12 volts 
required TTL com- 
patible All characters 
contain a start bit, 5 
to 8 data bits. 1 or 2 
stop bits. and either 
odd or even parity. All 
connections go to a 44 
pin gold plated edge 
connector Board only 
$12.00 Part No. 101, 
with parts $35.00 Part 
No. 101A. 44 pin edge 
connector $4.00 Part 
No. 44P 

i 

TAPE 
INTERFACE 

Play and record Kan- 
sas City Standard tapes 

Converts a low cost 
tape recorder to a 

digital recorder Works 
up to 1200 baud Oig- 
ital in and out are TTL - 
serial Output of 
board connects tonic. 
in of recorder Ear- 
phone ofrecordercon- 
nects toinputon board 

No coils Requires 
+5 volts, low power 
drain Board only 
$7.60 Part No. 111, 
with parts $27.50 Part 
No. 111A 

HEX ENCODED 
KEYBOARD 

E.S. 
This HEX keyboard 
has 19 keys, 16encod- 
ed with 3 user defin- 
able. The encoded TTL 
outputs, B -4 -2 -1 and 
STROBE are debounced 
and available in true 
and complement form. 
Four onboard LEOs 
indicate the HEX code 
generated for each 
key depression. The 
board requires a single 
+5 volt supply. Board 
only $15.00 Part No. 
HEX -3, with parts 
$49.95 Part No. HEX - 
3A. 44 pin edge con- 
nector $4.00 Part No. 
44P. 

DC POWER SUPPLY 
Board supplies a regulated +5 

volts at 3 amps.. +12. -12. and -5 
volts at 1 amp. Power required is 
8 volts AC at 3 amps.. and 24 volts 
AC C.T. at 1.5 amps. Board only 
$12.50 Part No. 6085. with parts 
excluding transformers $42.50 
Part No. 8085A 

To Order: Mention part no. description, and price. In USA shipping paid by us for orders accompanied by check or money order. 
We accept C.O.D. orders in the U. S. only. or a VISA or Master Charge no., expiration date. signature. phone no., 

=1 shipping charges will be added. CA residents add 6.5% for tax. Outside USA add 10% for air mail postage and han- 
1 dling. Payment must be in U. S. dollars. Dealer inquiries invited. 24 hour order line (408) 448 -0800 

Send for FREE Catalog . .. a big self- addressed envelope with 41* postage gets it fastest! 
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What's New? 

Game Playing Device Is 
Also a Teaching 
Calculator 

Mathemagician is a teaching 
calculator and game -playing device for 
adults and children of all ages. It can 
teach children arithmetic operations: 
multiplication tables, division tables, 
addition and subtraction. Children and 
adults can play any of six different 
games, which are: Number Machine, 
Counting On, Walk the Plank, Gooey 
Gumdrop, Football, and Lunar Lander. 
Mathemagician's games can be played 
by one or two people. All functions let 
the user know at the end of each pro- 
blem if he or she has given the correct 
answer, and if not, will then display the 
correct answer. 

Mathemagician sells for $29.95. For 

FUN and GAMES 

further information, contact APF Elec- 
tronics Inc, 444 Madison Ave, New 
York NY 10022. 

Circle 627 on inquiry card. 

Microvision Features Seven 
Different Game Cartridges 

Milton Bradley's Microvision is a 

hand -held mini "video" game with its 
own screen. The electronically operated 
Microvision comes equipped with the 
game Blockbuster; moreover, six addi- 
tional game cartridges may be 
purchased, including Bowling, Pinball, 
Connect 4, Star Trek Phaser Strike, 
Vegas Slots, and Mindbuster. Microvi- 
sion is priced at $51.25. Game cartridges 

Electronic Robot Promises 
Preschool Fun 

Alphie is an electronic toy robot offer- 
ing action, lights, sounds, music and 
games for children 3 to 8 years old. 
Preschoolers will enjoy Alphie's Ques- 
tion and Answer games. Once the child 
makes a decision, Alphie lights up the 
correct answer. If the child has made the 
right selection, Alphie plays a rendition 
of Sousa's "Stars and Stripes Forever." If 
the child's answer does not match, 
Alphie gives a good- natured 
"razzberry." Alphie also plays other 
tunes, and there is a choice of five 
popular children's songs. 

Slightly older children will enjoy play- 
ing Robot Land. In this color matching 
game, the child tries to beat Alphie or a 

friend by being the first to move a 

miniature Alphie piece along the path 
from the Robot Factory to Spaceship 
XK -3. In the Lunar Landing game, 
children count the tones Alphie makes in 
order to be first to assemble an Alphie 
puzzle on the lunar game board. 

Alphie is priced at approximately $28. 
For further information, contact 
Playskool Inc, 4501 W Augusta Blvd, 
Chicago IL 60651. 

Circle 630 on inquiry card. 

Game Software for the 
TRS -80 

The Software Association has 
announced a new line of entertainment 
programs for the TRS -80. All programs 
are written in machine language and 
provide fast response times. The initial 
offerings include: 

Z -Chess - a full- featured chess 
opponent providing seven levels of dif- 
ficulty, from Blitz to Expert. Six moves 
of look -ahead are possible, and Z -Chess 
can solve mate -in -two problems quickly. 
Numbered squares and a board setup 
mode are provided for ease of play. 

Back -40 - a backgammon challenger 
with an unrivaled graphic board display. 
Doubling is permitted, and every feature 
of a regulation backgammon match is 

provided including the score. 
Dr Chips - a fascinating program 

based on Doctor and Eliza programs. 
Machine language allows Dr Chips to 
analyze sentences and talk back in- 
stantly. 

All programs require a 16 K byte 
Level II machine. Z -Chess is priced at 
$17.95, Back -40 and Dr Chips are $14.95 
each. For further information, contact 
The Software Association, POB 
58365 Houston TX 77058. 

Circle628 on inquiry card. 

range in price from $16.50 to $18. Con- 
tact Milton Bradley Co, Springfield MA 
01101. 

Circle 629 on inquiry card. 
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The DATALTRANS 1000 
A completely refurbished 
ISM Selectric Terminal with 
built -in ASCII Interface. di 

Features: 
300 Baud 
14.9 characters per second 
printout 
Reliable heavy duty Selectric 
mechanism 
RS -232C Interface 
Documentation included 
60 day warrkuny - parts and 
labor 
High quality Selectric printing 
Off -line use as typewriter 
Optional tractor feed available 
15 inch carriage width 

$1395 
HOW TO ORDER 
DATA -TRANS 1000 
1. We accept Visa, Master 
Charge. Make cashiers checks or 
personal check payable to: 

DATA -TRANS 
2. All orders are shipped 
F.O.B. San Jose, CA 
3. Deliveries are immediate 

For orders and information 

DATA -TRANS 
2154 O'Toole St. 
Unit E 
SanJose, CA 95131 
Phone: (408) 263 -9246 

MICRO- 
PROCESSORS: 
FROM CHIPS TO 

SYSTEMS 
This book cover all as- 
pects of microp- 
rocessors. from the 
basic concepts to ad- 
vanced interfacing 
techniques, in a pro- 
gressive presenta- 
tion. It is independent 
from any manufac- 
turer, and presents 
uniform standard 
principles and design 
techniques. including 
the interconnect of a 
standard system, as 
well as specific com- 
ponents. It intro- 
duces the MPU. how 
it works internally, the 
system components 
(ROM. RAM. DART, 
PIO. others). the sys- 
tem interconnect. 
applications. pro- 
gramming. and the 
problems and tech- 
niques of system de- 
velopment. By R 
Zaks. SYBEX. Ref. 
C201. $9.95 

MICRO- 
PROCESSOR 
INTERFACING 
TECHNIQUES 

Microprocessor in- 
terfacing is no longer 
an art. It is a set of 
techniques, and in 
some cases just a set 
of components. This 
comprehensive book 
introduces the basic 
interfacing concepts 
and techniques, then 
presents in detail the 
implementation de- 
tails, from hardware 
to software. It covers 
all the essential per- 
ipherals, from key- 
board to floppy disk, 
as well as the stan- 
dard buses (S100 to 
IEEE 488) and intro- 
duces the basic trou- 
bleshooting tech- 
niques. (2nd Ex- 
panded Edition). By 
Austin Lesea and R. 
Zaks. Ref. C207 
SYBEX. $11.95 

PROGRAMMING 
THE 6502 

PROGRAMMING 
THE Z80 

PROGRAMMING 
THE 8080' 

It covers all essential 
aspects of program- 
ming, as well as the 
advantages and dis- 
advantages of the 
6502 and should 
bring the reader to 
the point where he 
can start writing 
complete applications 
programs. For the 
reader who wishes 
more. a companion 
volume is available 
The 6502 Applica- 
tions Book. By R. 
Zaks. 6502: Ref. 
C202. Z80: Ref. 
C280: 8080: Ref. 
C208. SYBEX. Each 
$10.95 

44 BUS MOTHER 
BOARD 

Has provisions for ten 
44 pin (.156) connec- 
tors, spaced 3/4 of an 
inch apart. Pin 20 is 
connected to X. and 
22 is connected to Z 
for power and ground 
All the other pins are 
connected in parallel. 
This board also has 
provisions for bypass 
capacitors. Board 
cost $15.00 Part No. 
102. Connectors 
$3.00 each Part No. 
44WP. 

AN INTRODUCTION 
TO PERSONAL AND 

BUSINESS 
COMPUTING 

No computer back - 
ground is required. 
The book is designed 
to educate the reader 
in all the aspects of a 
system, from the se- 
lection of the mic- 
rocomputer to the 
required peripherals. 
By Rodnay Zaks. Ref. 
C200, SYBEX $6.95 

COMPUTER 
PROGRAMMING 

HANDBOOK 
A complete guide to 
computer programm- 
ing & data process- 
ing. Includes many 
worked -out examples. 
By Peter Staak, TAB 
$9.95 

TVT COOKBOOK 
Bk 1064 - by Don 
Lancaster. Describes 
the use of a standard 
television receiver as 
a microprocessor 
CRT terminal. Ex- 
plains and describes 
character genera- 
tion. cursor control 
and interface infor- 
mation in typical, easy 
-to- understand Lan - 
cascaster style. 
$9.95 

DIGITAL 
CASSETTE 

5 min. each side. Box 
of 10 $9.95. Part No. 
C -5. 

To Order: Mention part no. description, and price. In USA shipping paid by us for orders accompanied by check or money order. 
We accept C.O.D. orders in the U. S. only, or a VISA or Master Charge no., expiration date, signature, phone no., 

ceishipping charges will be added. CA residents add 6.5% for tax. Outside USA add 10% for air mail postage and han- 
dling. Payment must be in U. S. dollars. Dealer inquiries invited. 24 hour order line (408) 448 -0800 

Send for FREE Catalog ... á big self- addressed envelope with 410 postage gets it fastest! 
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Wh9f New? 
of INTEREST to DESIGNERS 

Muscles for Robots 
This 12 V DC, 17 RPM, reversible 

gearmotor has been designed for robotic 
applications. The motor produces 11 

inch -pounds of torque and operates on 
750 mA full load current. The motor is 

priced at $18. Contact Gledhill Elec- 
tronics, POB 1644, Marysville CA 
95901. 

Circle 634 on inquiry card. 

Pascal Processor for the 
S -100 Bus 

The Pascal-100 processor is a 16 -bit 
central processor board for the S -100 
bus, especially designed for use with the 
Pascal programming language. The pro- 
cessor directly executes p -code instruc- 
tions generated by the Pascal compiler 
written at the University of California, 
San Diego (UCSD Pascal). It runs the 
latest version of the entire UCSD Pascal 
operating system, including the Pascal 
compiler. screen editor, tiling system, 
BASIC compiler. graphics package. 
games library, computer -based learning 
system. and utilities and cross - 
assemblers for other micro and 
minicomputers. 

Other features of the Pascal -100 pro- 
cessor include support of up to 128 K 
bytes of directly addressed main 
memory, 16 -bit data bus transfers, vec- 
tored interrupts and floating point 
operations. The processor complies with 
the Institute of Electrical and Elec- 
tronic Engineers standard for the S -100 
bus. and will also operate with most 
peripheral and memory boards designed 
prior to the standard. 

The Pascal -100 processor is priced at 
$995. For further information, contact 
David Lewis. Digicomp Research Corp, 
Terrace Hill, Ithaca NY 14850. 

Circle 635 on inquiry card. 

Hewlett- Packard 
Introduces High -Resolution 
Optical Reflective Sensor 

The HEDS -1000 is a fully integrated 
module designed for optical reflective 
sensing. The module contains a 0.007 
inch (0.178 mm) diameter light- emitting 
diode (emitting visible 700nm 
wavelength light) and a matched inte- 
grated circuit photodetector. A bifur- 
cated aspheric lens is used to direct the 
active areas of the light- emitter and the 
detector to a single image spot 0.171 
inch (4.34 mm) in front of the package. 
The reflected signal can be sensed direct- 
ly from the photodiode or through an 
internal transistor that can be configured 
as a high -gain amplifier. Applications 

Microprocessor Controller 
Card 

The System A process control board 
utilizes an 8085 microprocessor and can 
interface to 76 I/O (input /output) lines. 
The board contains 4 K bytes of 
erasable read -only memory and up to 
4.6 K bytes of programmable memory. 
It also has RS -232 teletypewriter control 
and 14 -bit binary counter and timers. 
The board can be purchased with a resi- 
dent program that allows the user to 
program interlace requirements and data 
rates from an external source. Minimal 
configuration boards may also be pur- 
chased. The board dimensions are 4 by 
5 inches (10.16 by 12.20 cm). The 
System A board starts at $295. For fur- 
ther information, contact FH and M 

Enterprises Inc, 1850 Gravers Rd, Nor- 
ristown PA 19401. 

Circle 636 on inquiry card. 

No 
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include pattern recognition, object siz- 
ing, optical limit switching, tachometry, 
detect detection. dimensional monitor- 
ing, line locating, mark and bar code 
scanning, and paper edge detection. 

For further information. contact 
Hewlett- Packard, Optoelectronics Divi- 
sion. 640 Page Mill Rd, Palo Alto CA 
94304. 

Circle 637 on inquiry card. 
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Wh81'$ News 
MASS STORAGE 

Intelligent Disk System for 
S -100 Computers 

A 10 M byte intelligent rigid disk system has been 
introduced by Corvus Systems, 900 S Winchester 
Blvd, San Jose CA 95128. Plug compatible with the 
Radio Shack TRS -80, Apple and all S -100 bus -type 
computers, the system adds cost -effective mass 
storage to these computers, while maintaining total 
compatibility with existing hardware and software. 

The disk system 
consists of a compact IMI 7710 disk drive 
employing Winchester technology with two 
8 -inch rigid disks; a Corvus Z80 intelligent disk 
controller with comprehensive disk diagnostics; 

and an intelligent personality 
module and associated 

software for each form 
of computer. Each 
drive has a capacity of 
10 M bytes of format- 
ted storage. Up to four 

drives can be supported 
in a simple daisy chain. 

The price 
of the system is $5350, including 

disk drive, controller, and per- 
sonality module. Add -on disk drives are 

priced at $2900. 
Circle 631 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 judgement the information might 
be of interest to the personal computing 
experimenters and homebrewers who 
rend 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 modifica- 
tions. 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 productquality or com- 
pany performance. 

5 -Inch Disk Drive Is 
Compatible with Shugart 
SA -400 

The Teac FD -50A 5 -inch disk drive 
moves its data -transfer head directly to 
the selected track, giving the drive a 

track -to -track access time of 25 ms and 
an average access time of 298 ms. A 
precision built stepper motor ensures ac- 
curate head positioning while an im- 
proved head configuration is used for 
precise erasing. In its basic 35 -track con- 
figuration, the capacity of the FD -50A is 
109.4 K bytes (unformatted). This may 
be extended if desired by addressing an 
additional 5 tracks. Recording on a total 
of 40 tracks expands the capacity to 
125 K bytes. Up to four FD -50A 5 -inch 
disk drives can be daisy- chained to a 
single controller. The FD -50A is fully 
plug -to -plug and disk -compatible with 
the Shugart SA -400. 

For further information, contact Teac 
Corp, 3 -7 -3, Naka -cho, Musashino, 
Tokyo, JAPAN. 

Circle 632 on inquiry card. 

5 -Inch Double Density 
Disk Drive for TRS -80 

Percom Data Company has expanded 
its TFD line of add -on 5 -inch disk 
systems for the Radio Shack TRS -80 
computer to include a dual drive unit 
featuring double- density storage. 
Designated the TFD -1000, the unit pro- 
vides 800 K bytes of on -line storage. 
Two systems (four drives) may be used 
with a TRS-80 to provide 1.6 M bytes 
on line. 

The TFD -1000 is supplied complete 
with an interconnecting cable (which ac- 
commodates either one or two units), a 
Peripheral Adapter Module (PAM) 
printed circuit card, Percom's 
MICRODOS operating system, and sup- 
port documentation. The PAM card 
replaces the RS -232C card in the TRS -80 

expansion interface and includes RS- 
232C circuitry so that serial interfacing 
capability is retained. The MICRODOS 
operating system, which replaces 
TRSDOS, was developed especially for 
business and professional applications. It 
provides full random -access capability, 
is faster than TRSDOS and requires less 
than 7 K bytes of programmable 
memory. It is supplied on a system disk 
that includes BASIC program examples 
and a menu of the programs. The menu 
is activated on power -up or reset. 

The TFD -1000 complete with cable, 
operating system, PAM card and 
documentation costs $2495. Two 
TFD -1000 units (four drives) cost $4950. 
For further information contact the com- 
pany at 211 N Kirby, Garland TX 
75042. 

Circle 633 on inquiry card. 
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$325.00 * 

Pro Comp/New England 
Sur1¢t ehthtmai 5¢ 

Prices marked with * good thru 
Dec 31. Mail and phone orders 
welcome. Prices FOB Boston, MA. 

Shipping costs billed COD. 

Mass residents add 5% sales tax. 

TRS -80 MEGABYTES 
.... and MORE ! 

The MEGABOX includes provision to add 32K of RAM and a UART 

with the RS -232 interface, so the MEGABOX can be used with the 
TRS -80 alone to provide a complete 48K system, capable of sup- 
porting a printer. (By MICROMATION, of course! ) 

One MByte Storage $2295 CP /M + TRS -80 
Two MByte Storage $3095 Software Patch..... $249 * 

Microsoft FORTRAN... $199 * 
[ TRS -80 TM Tandy Corp. J 

.... Add a PRINTER 
o COMPRINT ° Epson TX -80 

(Parallel) $589 (Parallel) $739 
(Serial) $549 (Serial) $769 

o Sanders Technology ° TI -825 (RO) $1749 
MEDIA 12/7 $3589 * 

Add Capacity and Power 
to your S -100 System. 
- -- DISK STORAGE - -- 

Micromation ' Doubler ' 

( 2D / Disk Controller ) $449.00 

One MByte Disk Sub -System 
(Two REMEX 8" RFD -2000) 
(Controller / Housing (4 CP /M) $Z295 

Two MByte Disk Sub -System 
(Two REMEX 8" RFD -4000 dual head) 

(Controller / Housing & CP /M) $2,595 * 

- -- MEMORY BOARDS - -- 

Measurement Systems & Controls 
48K Dynamic (DM -4800) $549.00 * 

Seattle Computer Products 
'16K Plus' Static (250ns) 

A Special Value ProComp Custom System 
We put it all together in a rugged TEI tabletop cabinet, 

then test it and burn it in. 

You get all the advantages of a Cromemco System Two (plus 

an extra drive) for 15% less. 

Take your pick of Operating Systems [ CDOS /or/ CP/M J 

* 3 MPI 5.25" Drives 
* Cromemco ZPU ( CPU Card ) 

* Cromemco 4FDC Disk Controller 
* 64K Measurement Systems 8 Controls 

Memory (Model DM -6400) 

All for ONLY $3390.* 
i 

MICROCOMPUTER SYSTEMS o SOFTWARE o BOARDS o SUPPLIES 

ProComp /New England 
120 Boylston St. Fourth Floor Boston, MA. 02116 (617) 482 -4450 
HOURS M -F 9 -5 S 10-6 Write or call for our current price list. 

VISA 
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Wh81'$ News 
PUBLICATIONS 

Predict Object Motion 
With Your Programmable 
Calculator 

Countdown, a book by Robert 
Eisberg and Wendell Hyde, will show 
the reader how to use a programmable 
calculator to accurately predict the 
motion of a variety of interesting 
objects. Using only basic math and 
physics, the book explains how to 
calculate the motion of skydivers, single 
and multistage rockets, Earth satellites, 
planets, and alpha particles. The book is 
written without the assumption that the 
reader has any familiarity with a 

programmable calculator. This 114 page 
paperback book is priced at $6.95. For 
further information contact Dilithium 
Press, POB 92, Forest Grove OR 91776. 

Circle 598 on inquiry card. 

TM990 Series Microcom- 
puter Module Selection 
Guide Available from 
Texas Instruments 

A 20 -page product selection guide and 
catalog covering the TM990 Series of 
16 -bit microcomputer modules is 

available free from Texas Instruments 
Inc, POB 1443, MS -6404, Houston TX 
77001. It provides engineers with a con- 

venient reference to TI's line of TM990 
Series microcomputer modules and other 
TM990 Series software, firmware, and 
hardware products. The publication, CL 
377A, covers TM990 Series microcom- 
puter modules; memory expansion 
modules; I/O (inut /output) expansion 
modules; industrial AC and DC I/O 
modules; analog -to- digital and digital -to- 
analog interface modules; university 
educational module; and software 
development module. Product descrip- 
tions include key specifications and 
features. 

Also included in CL 377A are descrip- 
tions, key features and specifications for 
Ii's data entry and display Microter- 
minal; firmware support, including 
TIBUG Monitor and line -by -line 
assembler; software, including Power 
BASIC high -level language and TIPMX 
Executive Library, a collection of 
assembly language programs available 
for users of TI's TMS9900 family of 
microprocessors; TM990 transportable 
cross support; Advanced Microprocessor 
Prototyping Lab (AMPL); and TM990 
Series accessories. 

Circle 600 on inquiry card. 

Publications on Business 
Computing 

BusinessComputing Press has an- 
nounced a series of publications inform- 
ing businessmen and professionals about 
the effective utilization of low -cost 
microcomputers in business. The bi- 
monthly journal, BusinessComputing 
Review, provides research reporting on 
business computers and applications 
software. The information is presented 
in a concise review format that 
simplifies the selection of systems based 
on business requirements. Related ar- 
ticles and commentary compliment the 
reviews. 

The report, Evaluating Small Business 
Software, details the characteristics that 
any quality software package must 
possess in order to be used successfully. 
Specific evaluation criteria are provided 
for General Ledger, Accounts 
Receivable, Accounts Payable, Payroll, 
and Inventory Control packages. 

BusinessComputing Newsletter, 
published 6 times annually, presents 
newsworthy information about the use 
of microcomputers in business. The 
newsletter contains tutorials on business 
computing and abstracts of new pro- 
ducts. The newsletter is sent to 
subscribers of BusinessComputing 
Review. 

BusinessComputing Review is 

available for an annual subscription rate 
of $25. The report, Evaluating Small 
Business Software, is $15 per copy. Con- 
tact Business Computing Press, POB 
55056, Valencia CA 91355. 

Circle 599 on inquiry card 

Free Technical Catalog 
The 1979 edition of Engineering 

Guide: AC /DC and DC /DC Power 
Sources contains 44 pages and includes 
10 pages of design, applications, and 
selection information for both linear and 
switch mode regulated power sources. 
Designed to help the engineer select the 
most cost effective power source for an 
application, this reference includes com- 
plete specifications, dimension drawings 

and extended pricing information for 23 
product families ranging from dual -in- 
line packaged single and dual output 
DC /DC converters to high- efficiency 76 
W multioutput open frame power sup- 
plies. The Guide presents a variety of 
new products and lists price reductions 
for certain existing product groups. For 
further information, contact Semicon- 
ductor Circuits Inc, 218 River St, 
Haverhill MA 01830. 

Circle 601 on inquiry card. 

Computers for Business 
People 

DDC Publications has announced the 
publication of a new book for people 
planning to buy a business computer 
system. The book, entitled Winning the 
Computer Game by Chris Kloek, 
presents a business computer guide to 
the layman or professional. The book 
recommends when a company should 
computerize, when it should not, how to 
buy systems and services, and how to 
live happily with them. Winning the 
Computer Game goes into detail on such 
subjects as custom versus packaged soft- 
ware, contract negotiation, installation 
management, and financing alternatives. 
Appropriate cautions are also provided. 

The 178 page guide costs $12.95 and 
is available from DDC Publications, 
5386 Hollister Ave, Santa Barbara CA 
93111. 

Circle 602 on inquiry card. 
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The TO ORDER CALL (212) 687 -5001 

CONFUTE STORY 
SUPE?BRAII.JTM 
ITRTEC 

SYSTEMS 

ONLY 
$2995 

Commodore Computer 

NEW! 
MINIMAX 

64K $3245 
More than an intelligent terminal. the SuperBrain outperforms many other 
systems costing three to five times as much. Endowed with a hefty amount of 
available software (BASIC, FORTRAN, COBOL), the SuperBrain is ready to 
take on your toughest assignment. You name it! General Ledger, Accounts 
Receivable. Payroll, Inventory or Word Processing_ the SuperBrain handles 
all of them with ease. 

Features Include: 
two dual- density minilloppies with 320K bytes of disk storage 
32Kof RAM to handle even the most sophisticated programs 

a CP /M Disk Operating System with a high -powered text editor. 
assembler and debugger. 

The Minimax Series Computer is an 
integrated compact unit containing the 
CPU, Disk Storage, 12 inch CRT, and 
Full Style Keyboard. 
Features Include: 

2 Megahertz 6502 CPU 
108K System RAM 
High Res. Graphics (240x512) 
Switchable 110 or 220v Operation 
Choice of Book or 2.4 Megabyte Disks 
Business Packages Available 
Serial and Parallel I/o 

MINIMAX I -.8 Megabyte 
on line minifloppy storage $4495 
MINIMAX II - 2.4 Megabyte 
on line 8" floppy storage $5995 

NEW! 
CENTRONICS 704 

APPLE Il PLUS ONLY$1195 
A completeself- contained computer system with APPLESOFT floating point 
BASIC in ROM. full A5C I I keyboard in a light weight molded carrying case 

Features Include: 
auto -start ROM Hi -Res graphics and 15 color video output. 
Expandable to 46K. 

Disk 5595 Programmer's Aid . 50 
Add -on Disk 495 Speechlab 229 
Pascal Card 495 Lightpen 250 
Business Software 625 Communication Card 225 
Monitor 149 Modem 200 
Printer Card 180 EPROM Programmer .. ... 100 

NEW D. C. Hayes MICROMODEM II 
Combines the capabilities o f a communications card and acoustic coupler. 
Plugs directly into Apple slot and modular telephone lack. 
Auto diai/receiverFCC approved only $379 

NEW Mountain Hardware SUPERTALKER 
Digitized speech recording and playback. Must be heard to be believed, 
Foreign language teaching pack available Software compatible. 

only $279 

180 cps Bi-Directional 
Upper /Lower Case 
9 x 9 Matrix 
Tractor Feed 
Up to15" 
Paper Width 
RS -252 Serial 
Interface 

These low cost Commodore PEI Business 
Computers have virtually unlimited business 
capabilities: Accounts Receivable. Inventory 
Records. Payroll, and 
other accounting 
functions. 

PET 16N & 32N 
COMPUTERS 

Full size keyboard 
16 or 32,000 
Bytes Memory 
Level III 
Operating 
System 
F I Screen 

itor 
Upper /lower case & 64 graphic ch graphic 

PET DUAL 
FLOPPY DISK 

Stores 360.000 
Bytes on -line' 
Microprocessor 
controlled 

Uses single or 
dual sided floppies 

HI -SPEED PRINTER 1ae 
second 

50 char 
Up 
ct 

to 
rs 

4 
per 

copies 8'. " wide 

B19 
Microprocessor 

11011.181.1.1.111.°11.u 

ControlledPrintS 
All Graphics 

Formatting Capability 

CENTRONICS 753 
New Word Processing Dot Matrix Printer 
130 -150 cps Proportional Spacing 
Tractor Feed N x 9 Matrix 

Call for Special prices 

PERIPHERALS FOR PET 
24K Memory Expansion $499 
18K Memory Expansion 399 
PET to RS232 Serial 169 
2 Way Serial /Communication 229 
Modem Board for PET 375 
Analog to Digital Board 
for 16 Devices 275 
Second Cassette Drive 95 
Parallel Printer Interface leg 

FINALLY 

TEXAS 111\-- 
INSTRUMENTSTI -99/4 
Home Computer 

i 
16 -bit microprocessor 
16K RAM 
13" color monitor 
(24 lines of 32 curs.) 
26K ROM operating system 
(includes 14K BASIC) 
Sound - 3 tones, 5 octaves 
E. colors, 192 x 256 res. 
Large TI library of ROM 
programs available. 

O only 
$1150 
Includes 13" 

Color Monitor! 

Many Peripherals. Coming soon! 

$1495 Complete! 
16K Model 
add $200 
32K Model 
add $500 

CoRnpucolor il 
COMPUCOLOR II Disk -Based Model 3 
Advanced hardware and software technology 
gives you. 

13" Color Display 
Advanced Color Graphics 
51K Disk Built -In 
16K ROM Operating System 
8K RAM User Memory 
4K RAM Refresh 
8080A Microcomputer 
R - I/ 

1- 44 -;- 
Jlie"Ott 

CENTRONICS 730 
Parallel $995 

$1045 
50 CPS - MICROPROCESSOR 
CONTROLLED! 
Tractor & Friction Feed Uses 
Single Sheets. Roll. Fanfold Upper 
& Lower Case Light Weight 

ANDERSON JACOBSON 
6411/0 Term,nai 

Idnl lot word Poreumq md iwii+oor. ^y 
A S C I I Code OW IN 

STO I 
IS [pi Pnni,mN P,nne 

OuKYaEOadlaPElR,a,ny $1095 
RaiMle xearr durr MerNn,im Se,ii 
Compleiely Relwbixed by A 

$1195 Sew,re,n 15 Haw C,un 
Plus $35 Freight-In Charge 

DATA GENERAL 
micro NOVA 
The ultimate in small 
Business Computers 
when matched with 

COMPUTER FACTORY's I inicomputer. Software: 
ounts Receivable /Payable. 

Inventory Control/ Order Entry, lir DataGeneral Genreal Ledger, Payrol Systems. . 

from $12,140 for 64K computer 
10 Megabyte with cabinet. printer terminal, video terminai 
System 517,040 dual disk and mutli -user operating system, 

RADIO SHACK PET SORCERER 
APPLE COMPUCOLOR ETC. 
PRINTERS PRINTERS PRINTERS 

Over 1000 software tapes, books, disks 
on display. Come in and brouse. 

I ru CUMPII TER F AC T URy S ,rl,,, .,' CENTRONICS 779 S 945 
inventor and wide selection of computer TRENDCOM 100 375 

s issu es yon of 1 t g In pr me TRENDCOM 200 595 
hest suned for your needs and PAPER TIGER 440 $995 
siecilcation5 the following Primers work (New) Remington Selectric 
well wee au Unow, 1,1C011.11 i nq, b -is w!int.. $1895 

FREE 
$35 of Software 
with purchase 
of any computer 
on this page. 

Min Credit Card 
Order $75 

IIMMOpen 

Mon. -Fri. 
10 -6 

Sat. 10 -4 
N Y residents add 8 sales tax 

Same day shipment on prepaid and 
credit card Orders Add S5 shipping 
Io' computers. 53 for hoards. 
51 each cassette tape. 

TO ORDER CALL (212) 687 -5001 (46th St.) 

The COMPUTER FACTORY 485 Lexington Avenue 750 Third Avenue New York. N.Y. 10017 
Foreign order desk - Telex 640055 
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SOFTWARE 

Add -on Graphics for 
Apple II Software 

Superchip is a 16 K bit read -only 
memory designed to be plugged into the 
Apple II computer. The device provides 
an alternate set of I/O (input /output) 
service routines. The output routine can 
display, within the window concept, the 
full American Standard Code for Infor- 
mation Interchange (ASCII) character set 

(lowercase included), along with 32 new 
characters. User defined characters and 
character sets are also supported. Text is 

available in reverse video and may be 
freely mixed with high -resolution 
graphics. Characters can be rotated in 
90 degree steps to achieve vertical and 
upside down printing. The new input 
routine permits the generation of all the 
new characters from the standard 
keyboard. An enhanced full screen 
editor is also provided with full cursor 
motion, character insertion and deletion, 
and several other features to increase the 
speed of editing. The Character Edit 
Program, which is available on cassette, 
permits one to construct or modify a 

character pattern by working with a 

magnified grid. Superchip was designed 
to be transparent to existing Apple soft- 
ware, and most programs run under it 
with no modification. 

Superchip supports printing through 
either the communications or printer 

Full Standard PILOT 
on PET 

Commodore PET owners can get full 
standard PILOT on a minimum size PET 
with the PETPILOT language processor 
and editor which is suitable for prepar- 
ing long programs of up to 80,000 
characters. The product features full 
BASIC in compute statements as well as 

two new keywords designed to make 
PILOT programming easier and faster. 
All language features of the most recent 
PILOT standard are implemented. Only 
the tape drive supplied with the PET is 

required to run any PILOT program. 
While simple PILOT programs can be 
created on a single drive PET, authors 
writing long programs will need the 
second cassette drive offered by 
Commodore. 

The package offered by the PET - 
PILOT project contains both programs, 
a sample PILOT program, a teacher's 
manual, a quick reference card, and 
licenses to run the programs on a single 
PET. The basic package costs $25. 
Specify the PET serial number to be 
licensed when ordering. Contact Dave 
Gomberg, 7 Gateview Ct, San Francisco 
CA 94116. 

Circle 640 on inquiry card. 

How can your APPLE do this? 
(Turn over for answer) 

with graphics 

HORIZONTAL 

Display the usual, 

81 345 ?89 : ; < =S 

PQRSTÚUWIXZ(\]MQ 

Plus the desired: 

`abcdefshi jk lano 
pgrstuvwxyz (:)j 

Plus the new: 
v *# 

t =^ # J4x 4,c42+ 
.e »pPvra,rI f =3a 

Even add your own: 

$ d g 

( dIH3d dflS uj Snt d 4snr : SNt! ) 

interface board and requires a 16 K byte 
system to operate. The Applesoft board 
is also supported. Superchip is priced at 
$99.95, and the Character Edit Program 
is $19.95. A disk interface is available 

for $19.95, and a word processing 
package costs $19.95. For further infor- 
mation, contact Eclectic Rentals Inc, 
2830 Walnut Hill Ln, Dallas TX 75229. 

Circle 638 on inquiry card. 

User -Oriented Database 
Management System 

Global is a comprehensive and ver- 
satile user -oriented database manage- 
ment system for database creation and 
list maintenance. Global runs under 
CP /M and CBASIC2 on a microcom- 
puter system in 40 K bytes of program- 
mable memory. This general -purpose 
tool can be used for diverse applications 
such as inventory systems, mail lists, 
indexing collections, history reports, 
payroll files, accounting files, price lists, 
client lists, etc. 

Some features include completely 
user -defined file structure with sequen- 
tial, random, and linked file 
maintenance; user -defined number of 
fields; data transfer between records; 

automatic high -speed search algorithms 
with global search function, built -in 
indexed sequential- access method, etc; 
fast sort and merge utility; record - 
selectable output that can be formatted 
and printed on various forms; links to 
CP /M commands or programs with 
automatic return to Global; status 
reports on disk, data file and hardware 
environment; and disk used as extended 
memory. 

Global is supplied on standard 8 -inch 
IBM- compatible disks and comes com- 
plete with a BASIC subroutine library 
supplied in source code, and a com- 
prehensive manual for $295. The manual 
alone is $35. For further information, 
contact Global Parameters, 1505 Ocean 
Ave, Brooklyn NY 11230. 

Circle 639 on inquiry card. 

Educational Software for 
Apple and TRS -80 

Mind -Memory Improvement (Course 
Steps 1 and 2) has been designed for the 
Apple and the TRS -80 (Level I and II). It 

combines the advantages of the home 
computer with a teaching manual and 
audio cassettes. The Mind course teaches 
a system for memorizing lists of items 
easily. In addition, the course 

develops memorizing skills for more dif- 
ficult material as well as teaching a 

system for listening and remembering. 
Emphasis is placed on remembering peo- 
ple's names and faces. The price for 
Mind -Step 1 is $24.95 and Mind -Step 2 

is priced at $29.95. Both courses are 
available for $49.90. For further infor- 
mation, contact TYC Software, 40 
Stuyvesant Manor, Geneseo NY 14454. 

Circle 641 on inquiry card. 
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 NM: i : : . : ., 7 16K EPROM CARD -S 100 BUSS 8K LOW POWER RAM KIT -S 100 BUSS 
, A I . 
. 

, 

. 

. 

. 

. 

, ., 
. 

$59.95 
KIT 

OUR 
BEST 

SELLING 
KIT! 

:Irkslltraelr?I':'T>Ilta ..:. _. _ 
. p'rrF ,lowil=; 

w-l: :°.T 
. r 7..* .: 

_u :..r_: 4..2n 

c 1 

$119 Kö 

(450 NS RAMS!) 

- 
' IInIRRRfT(RTrrrIT11'rRTi1h*MfRT' - A .. .. .. .. .. .. .. .. ... . .. .. .. .. .... ... 

... - 

USES 2708's! 

Thousands of personal and business systems around 
the world use this board with complete satisfaction. 
Puts 16K of software on line at ALL TIMES! Kit features 
a top quality soldermasked and silk- screened PC board 
and first run parts and sockets. All parts (except 2708's) 
are included. Any number of EPROM locations may be 
disabled to avoid any memory conflicts. Fully buffered 
and has WAIT STATE capabilities. 

OUR 450NS 2708'S 
ARE $8.95 EA. WITH 
PURCHASE OF KIT 

ASSEMBLED 
AND FULLY TESTED 

ADD $25 

Thousands of computer systems rely on this rugged, work 
horse, RAM board. Designed for error -free, NO HASSLE, 
systems use. 
KIT FEATURES: 
1. Doubled sided PC Board with solder 

mask and silk screen layout.Gold 
plated contact fingers. 

2. All sockets included. 
3. Fully buttered on all address and data 

Ines. 
4. Phantom is jumper selectable to pin 

67. 
5. FOUR 7805 regulators are provided 

on card. 

Blank PC Board w /Documentation 
$29.95 

Low Profile Socket Set 13.50 
Support IC's (TTL & Regulators) 

$9.75 
Bypass CAP's (Disc & Tantalums) 

$4.50 

ASSEMBLED AND FULLY 
BURNED IN ADD $30 J :.. 

16K STATIC RAM KIT -S 100 BUSS . 16K STATIC RAM SS -50 BUSS ... PRICE CUT! . .... PRICE CUT! ®, ..:S .... $Z79 KIT - --t 1' $275 ^ -- .. _ i ( l lr 1 1 KIT ... . FOR 250NS a ( . . ..: ADD 510 ( '!{ ® ® ®I ® ® ® ® ® ® /S ...i .. d _ .. ` r Irl I: , I M N NI_ ° e bra xa . FULLY STATIC " . . FUL- LY AT DYNAMIC PRICES i :: 
S.. ... STATIC, AT ct s .. DYNAMIC PRICES { . 

í11I11 R1 
.... 

WHY THE 2114 RAM CHIP? KIT FEATURES. 
We feel the 2114 will be the next industry standard 

1 Addressable as lourse separate KIT FEATURES: . P 1. Addressable on 16K Boundaries RAM chip (like the 2102 was) This means price. 2 ON BOARD BANK SELECT circuitry ee.... availability. and quality will all be good' Next. the (Cromemco Standard'I Allows up to 512K o 2. Uses 2114 Static Ram ' 
2114 is FULLY STATIC' We feel this is the ONLY lne, .. 
way t0 go on the 5 -100 Buss' We've all heard the 3 Uses 2114 1450NS1 4K Stale Rams 3. Runs at Full Speed HORROR stories about some Dynamic Ram 4 ON BOARD SELECTABLE WAIT STATES . 
Boards having trouble with DMA and FLOPPY 5 Double sided PC Board, with solder mask and FOR SWTPC 4. Double sided PC Board. Solder ' DISC DRIVES Who needs these kinds of silk screened layout Gold plated contact lingers e BUSS! 

. , problems') And finally. even among other 4K 6 Au address and data Ines fully buffered 6800 BUSS! mask and silk screened layout. Static RAM's the 2114 stands out' Not all 4K static 7 Kit includes ALL parts and sockets .. Rams are created equals Some of the other 4K 5 P PHANTOM is lumpered to PIN 67 Gold fingers. : ;:: have clocked chip enable lines and various timing 9 LOW POWER under 2 amps TYPICAL from the 
windows just as critical as Dynamic RAM'sSorne .8 Volt Buss 5. Al l Parts and Sockets included .. of our competitors 16K boards use these "Vicky" 10 Blank PC Board can be any ASSEMBLED AND .. . devices But not us The 2114 s the ONLY logical 

populated as an .... gi multiple of 4K. TESTED - $30 6. Low Power' Under 2 Amps choice for a Trouble -free. straightforward design .... 
S.... BLANK PC BOARD W /DATA -S33 Typical ; 
S.... LOW PROFILE SOCKET SET -$12 ASSEMBLED & TESTED -ADD 530 BLANK PC BOARD -S33 COMPLETE BUCKET SET -$12 . ̀,UPPORT IC'S & CAPS -$19.95 J SUPPORT IC'S AND CAPS - $19.95 .... 

PROC. TECH. QUITS THE MICROPROCESSOR BUSINESS! ; ; 
FACTORY CLOSE OUT - SPECIAL PURCHASE! ;; 

#16KRA .. 
cl=4Tl IRFS 

* 2 or 4 MHZ Operatioi, 16K S -100 Dynamic Ram Board - $149.95 .. 
* Generates MWRITE. so no front panel required. Perfect For "' 
* Jump on reset capability OEM's ! P P Y ORIGINALLY PRICED AT 5429 each! . 
* 8080 Signals emulated for S -100 compatability. 
* Top Quality PCB, Silk Screened. Solder Masked, Gold Plated Contact We purchased the remaining inventory of PT's popular .,,, Fingers. 

16K Ram Board when they recently closed their plant. :::¡ ¡;;;Don't miss the boat! These are brand new, fully tested, 
"' ASSEMBLED and ready to go. All are sold with our .....s 

standard 90 day limited warranty!! 
72 Page Full Manual, Included Free! 

NOT ASSOCIATED WITH DIGITAL RESEARCH OF CALIFORNIA, THE SUPPLIERS OF CPM SOFTWARE. 

TERMS: Add 50C postage we 1,1V halance Orders under S15 add 75C handlord 
Ne C O n We accept Vise MasleiChaige and An,enean Express cards Tex 

Res add 5 ". The Foliage ordne leucept Canada add 20°,. P S H 90 Pas Mona 
Rack Gnaranlee on .111 items ' 

io S 
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Digital Research: Computers 

S -100 Z80 CPU CARD 
ASSEMBLED AND TESTED! READY TO USE! Over 3 years of 
design efforts were required to produce aTRUE S -100 Z80 CPU 
at a genuinely bargain price! 4 MHZ! $15995 

LOW POWER - 250NS 
2114 RAM SALE! 

4K STATIC RAM'S MAJOR BRAND, NEW PARTS. 
These are the most sought after 2114's. LOW POWER and 
250NS FAST. 5750 ea. or 8 For S55 
SPECIAL SALE: (We reserve the right to limit quantities.) . (OF TEXAS) . P.O. Box 401565 GARLAND, TEXAS 75040 (214) 494 -1505 

': 



r- Model 7470A " 
Apple II 

33/4 Digit BCD 
A/D 

Converter 
The 7470 allows conversion of a 

DC voltage In a BCD number for 
computer monitoring and an,d 
iis. Typical inputs would he DC 
nputs from temperature or pros- 

,e 
transducers. 

Selectable interrupt on end of 
conversion 
200,05 per conversion 

4 to +4 VDC full scale 
Plus or minus .05'X, nonlinear. 
it 
Plus or minus 1 count quanti 
talion 
Correctible offset error 
Temperature coefficient ad- 
justment 
Calihration adjustment 
Input offset adjustment 
Floating inputs 
Overange and sign indicators 
Input filter 
Power down ROM 
Supports interrupt daisy chain 
Allows DMA daisy chain 
256 byte firmware (ROM) or 
software (RAM) space avail - 

ahle 
Cat No. 1621 Kil S115.1111 

.11 Nn. 1622 AM St IT. 1111) 

r Model 7440A , 
Apple II 

Programmable 
Timer Module 

Flexible external interface 
patch area for custom inter 
face applications 
Selectable prescaler on timer 
3 capable of 4mhr input 
Programmable interrupts 
Readable down counter indic- 
ates counts In go to link -out 
Selectable gating for fredpreo 
cy or pulse width comparison 
Three asynchronous external 
clock and gateltrigger inputs 
infernally synchronized 
Three mashahle outputs to 
patch area 
Power down ROM 
Supports interrupt daisy chain 
Allows DMA daisy chain 
256 byte firmware (ROM) or 
software (RAM) space avail. 
ahle 

Cal No. 1617 Kil Si IS 00 
cC at No. 11,18 A &1 S145 00A 

r Apple II 1 
Model 7712A 

Synchronous 
Serial 

Interface 
Conforms to RS232C ( config 
oration A Ihru E) 

Supports half or full duplex 
operation 
DTE type configuration 
Failsale RS -232C operation 
14 STD CLK rates 50.19.26 
BAUD plus EXT CLN 
BAUD rates dip switch select 
.able 
All BAUD rates crystal con- 
trolled 
Programmable interrupts from 
transmitter, receiver, and error 
detection logic 
Character SYNC by one or two 
SYNC cedes 
Programmable SYNC code k 
gister 
Standard synchronous signal. 
ing rate per RS-269IANSI XI I. 
1976 
Peripherallmndem control 
functions 
Three bytes of fifo buffering 
dn both transmit and receive 

,Ie 
7,8, or 9 hit transmission 
Optional odd, even, or no par- 
ity hit 
Purity, overrun, and overflow 
status check 
Power down prrun 
256 bytes firmware (ROM/ or 
software (RAM) space avail 
able 
Supports interrupt daisy chain 
Allows DMA daisy chain 

L ± 1 N n . 1627 6 1 1 S 911.1111 a 

r Apple II 

Model 7710A 
Asynchronous 

Serial 
Interface 

Parity, overrun, and [naming 
error check 
Optional divide by 16 clock 
mode 
False start bit detection 
Software programmable inter. 
runts 
Data double buffered 
One or two stop hit operation 
Power down PROM 
25f, bytes firmware (ROM) or 
software (RAM) space av;lil- 
ahle 
Supports interrupt daisy chain 
Allows DMA daisy chain 
114.5 BAUD available for sel 
ectric interlace 
Conforms In RS -232C (config- 
uration A thru E) 

Supports half or full duplex 
operation 

DCR type interface 
Faihale RS-212C operation 
14 STD CIA rates 5019.2K 
BAUD plus EXT CI.K 
BAUD rates dip switch saler- 
lahle 
All BAUD rates crystal con- 
trolled except EXT 
8 and 9 bit transmission 
Optional even, odd. and no 
parity hit 
Programmable control regis- 
ter 

Cal No. 1624 A &T 5141 011 `II No 1623 hit S 'Ill 1111 

I 
Model 7720A 

Apple II 

Parallel 
Interface 

Two bi-directional 8 hit buses 
for interface to peripherals 
Tow programmable control 
registers 
Two programmable data dir- 
ection registers 
Four individually controlled 
interrupt input lines; two use 
able as peripheral control out- 
puts 
Handshake control logic for 
input and output peripheral 
operation 
High impedance 3 slate and 
direct transistor drive pheri- 
pheral lines 
Programmable interrupts 
CMOS drive capability on side 
A peripheral lines 
2 TTL drive capability on aN A 
and B side buffers 
Power down ROM 
Supports interrupt daisy chain 
Allows DMA daisy chain 
256 bytes firmware (ROM) or 
software (RAM) space avail- 
able 

Cat No. 1633 A &T SI05.0I 
`Cal No. 1632 Nit S 62 MI 

N, 

BBY 
Your one -stop mail order 

California Computer Systems 
Available at HOBBY WORLD 

Model 2500A 
S -100 

Wire Wrap 
Board 

5 -loo BUS compatible 
Double sided PC hoard 
Plated thru holes 
Perimeter ground 
All S -100 BUS signals labeled 
and numbered 
Accommodates standard size 
IC sockets 
4 to-220 regulator positions 
available 
Allows either positive or neg- 
ative regulators 
Dense hole configuration . Cal No. 1600 S 27.00 

Model 2501A 
5-100 

Solder Board 
S -100 BUS compatible 
Double sided PC hoard 
Plated thru holes 
Perimeter ground 
All S -100 BUS signals labeled 
and numbered 
Accommodates standard size 
IC sockets 

4 to-220 regulator positions 
available 
Allows either positive or neg- 
ative regulators 
Dense hole configuration 

Cal No. 1604 S 27.00 

Model 2501A S -100 
Mother Board 

12 slot capability 
All 12 S -100 bus connectors in- 
cluded 
low inductance inner -connect 
to reduce signal noise and 
crosstalk 
Active termination of all bus 
lines to further reduce signal 
noise and line reflections 
Distributed bypassing of all 
power lines 
Solder mask both sides of 
hoard 
Silk screen of reference desig- 
nations 
Simple strong hoard mounting 
Criss -cross BUS lines both 
sides of hoard 
All holes plated thru 
Solder plated circuit area 

Cat No. 1616 Kit S 90.00 
Cat No 1615 A &T 51051111 

Model 2520A 
S -100 

Extender/ 
Terminator 
Active andlor dynamic term- 
ination 
All power lines fused for pro- 
tection 
All 5.100 lines labeled and 
numbered ' Can he used as an extender 
andlor terminator 
Solder mask both sides of 
board 
Silksue nod reference desig 
nations 
Gold plated lingers 

Cal No. 2520 Kil S 1 ".9S 

Model 7811A 
Apple II 

Arithmetic 
Processor 

Based on AMD AM9511 dr 

Fixed point 16 and 32 hit op- 
eration 
Floating point 32 bit operation 
Binary data formats 
Add, subtract, multiply, and 
divide 
Trigonometric and inverse tri- 
gonometric functions 
Square roots, logarithms. ex 
pnnentiation 
Float to fixed and fixed to float 

Stack 
conversions 

oriented operand stor- 
age 
Programmed fl0 data transfer 
End signal selectable interrupt 
Supports interrupt daisy chain 
Allows DMA daisy chain 
Power down ROM 
256 bytes firmware (ROM) or 
software (RAM) space avail- 
able 

Cat No. 1635 S1 -51111 

Model 7114A 
Apple II 

Prom Module 
The 7114A PROM MODULE per- 
mits the addition or replacement 
of the Apple II firmware without 
the physical removal of the Apple 
II ROMS. This allows snf 
warelfirmware replacement, 
change, and/or patch to he made 

ROM or BYTE BASIS. An 
hoard enahleldisahle toggle 

switch is also available. 
BYTE oriented program over- 
lay 
Selectable prom overlay 
Power down of PROMS 
14K PROM space available 
Uses +5 volt 2716 type proms 
Allows use of DMAlinterrupl 
daisy chains 

Cal No. 1631 A &T S 72.1,1, 
(.11 No. 11,30 Kit S 62.1111 

Model 2016B 
s -ioo 

16K Static 
Memory 

Fully static operation 
Uses 2114 type static rams 
4-8 VDC input at less than 2 

amps 
Bank select available by hank 
port and hanl, byte 
Phantom line capability 
Add essahle in 4K blocks in 4K 
increments 
4K blocks can be located am 
where within 64K hank 
May he used as a 4K, BK, 12K 
or 161( memory hoard 
Led indicators for hoardfhank 
active indication 
Solder mask on both sides of 
hoard 
Silk screen with part and refer- 
ence designation 
Available fully assembled and 
tested. as a kit, or as a hare 
hoard 

Cat No.1601A Kit 45Ons$285.01 
C.sl No.1601B Kit 200ns$340.00 
Cat No.1602A A &T 450ns 5130.00 
Cal No.160213 A &T 200ns $3051111 

r Model 2200A 
Mainframe 

S1011 compatible 
Industrial /commercial quality 
construction 
Flop top cover 
Excellent cooling capability 
12 sloe capability loses model 
25II1A) 
Input 105, 1 IS, or 125 VAC 
Output +B VOC, 10A 16 

SIC 4A 
Active IerminaGsm of all bus 
lines 
Fan and cicuë breaker includ- 
ed 
Rugged construction 
All parts available separately 

( a1 Nn. 1612 Kil 5:1 to 1111 

LC.,t Ni, . 1614 ABC SI'51111 

r Model 7500A 
Apple II 

Wire Wrap 
Board 

The 7500A ,s used for the 
protnlyping or building of unique 
circuits for the Apple II 
computer. 

All bus signals labeled on 
hoard 
Perimeter ground 
Sire: 7 h long x 2.75 inch 
high 
All holes plated thru 
Gold plated coneclnr fingers 

Cat No 1606 S 19.00 

Model 7510A 
Apple II 

Solder Board 
The 7510A is the same as the 
7500A except il is designed for 
soldering of circuits. 
Cal No. 1607 S 191111 

Model 7590A 
Apple Il 

Etch Board 
The 7590A iv a two sided vnppvr 
hoard which allows the actual 
etching of circuits for use in lin - 

Apple II computer. 
C. 11 No. 16118 S l'o loll 

Model 7520A 
Apple II 

Extender 
Board 

the 7520A Is a handy lo I 
when debugging or testing 
modules in the Apple II. 

C all Nn. 1611 kit 5 21.1111 

19511 Business Center Dr. Dept B11 Northridge, Ca. 91324 
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DISK/DISKETTE 
BINDERS 
Organires and protects Your data 
files! 5' s" disks lit Nsr per insert, 
,t" 10 one per insert. Binders irr 
dudes 10 inserts. 
Cal Nu. Description Price 
Ps511 5%" Minder 59.95 
1651 8" binder 59.95 
1653 extra 8- inserts .95 

1,1h5ì extra 5` a" inserts .9 j4 

rEXIDY SORCERER 
SORCERER $995 
With 8K RAM. Cal Nn. 1999 

SORCERER $1095 
With ì6K RAM. Cat NO I'KN 

SORCERER $1349 
With ì1K RAM. Cal No 1772 

Cat No.1777 S10I 
fvpansion 5119 

Cal No.1903 Development 
Pan 91 

Cal No.1775 Word 
1 

using 
par rut 

Let N,. m- -I, D.A Disk 1111 J 

VERBATIM 
CERTIFIED 
CASSETTES 
$2.95 each 

Certified specifically for personal 
impute's such as the IRS-80, 

Apple. Pet. elr. SplirsIree. 
leaderless, with bolding recording 

Lais. ( at No 194SA 

WOR 
computer store! 

BUY ANY 3 PROGRAMS, TAKE 10% OFF! 
BUY 10, TAKE 15% OFF 

SMALL BUSINESS 

BOOKKEEPING 
Based on the Dome Bookkeeping 
Journal, includes all phases es 
cept payroll. 
Cat No. 1043 
TRS -80 12, 16K 514.95 

ARCADE I 
Kite flight, maneuver kites across 
terrain Pinball, the excitement 01 

arcade pinball. 
Cat No. 1986 PET, 8K 57.95 

APPLE TALKER 
Gives Apple the power of 
speech! Requires recorder and 2 

mikes. Can he used as sub- 
routines. 
Cal No.1691 Apple II 515.95 

APPLE LIS'NER 
Communicate with your Apple 
via spoken words! Use your 
Cacassette recorder and mike. 

t No. 1692 Apple II 519.95 

ADVENTURE 
Explore an almost endless maze 
of treasures and pitfalls. Chal. 
lenging and fun! 
TRS.80 L2, 16K. 
Cat No. 1723 814.95 

CUBES 
Based on the game "Instant Sc 
sanity ". Extremely challenging! 
Cat No. 16B9TRS -80, L2, 161(59.95 

CRIBBAGE 
Plays according to Hoyle's Rules. 
You vs the computer. 

Cat Ns,. 5 1 79 1 8 580, l2, 161(59.95 

TAROT 
Excellent graphics, 
teningly accurate! 
TRS -80 Ll /L2 41( 

Cat No. 1042 15.95 

frigh- 

BACKGAMMON 
You play against the com- 
puter' With hints on 
strategy, etc. Extremely 
good! 7ßs4111 LI.IIK 
Cat No. 1481 510.95 

SANTA PAVARIA 
EN FIUMACCIO 
Comples simulation of 15th cen- 
tury Italian citrstate. Four kvek 
of difficulty. 

Cat No. 1740TR580, 12, 161(57.95 

INVENTORY 
MODULAR 
Features cost/value summary, 
reports, recorder warch, indes, 
detailed report, read and write 
file, data base change. 

Cat No. 1038 
Tß5.8012, 16K 519.95 

PET GRAPHICS 
DOODLER lets you draw and 
savefor later use, PLOTTER plots 
curves given a function and a 

variable, LETTER formals large 
letters. 
Cat N,,. 16114 PET. 8K 514.95 

SPACE GAMES I 
Full color graphics, with ROCKET 
PILOT (advanced lunar Lender), 
SAUCER INVASION (shooting 
down alien saucers), DYNAMIC 
BOUNCER (color demo). 
Cat No 1731 APPLE II, 166 57.95 

SOUN DWARE 
Add music and sound effects to 
your programs. Complete with 
software and hardware. Installs in 
seconds. 

Cat Nn. 1899 PET,IIK 529.95 
Cat Nn. 1898 TR5 -110, U 529.95 

NE WDOS + 
Better than TRSDOS! Allows DIR 
while in basic, and then returning 
In basic, DIRCISECK, DISASSEM. 
EOTASM, and SUPERZAP! A 
must for disk owners! 
Cal No. 1549TR5 -B0, 12+ disks99 

RENUMBER 
Renumbers program lines to your 
specifications. Machine lan- 
guage. 
Tß5-80 L2, 4.48K. 
Cat Ns. 1039 514.95 

TRS-80 12, 16.48K wIdisI 
Cat No. 1680 524.95 

BARRICADE 
Similar to breakout. A real time 
game, with options of speed, 
halte, angle, etc. 
TRS-80 11112 16K. 
Cat Nn. 1362 514.95 

SYSCOP 
Duplicates SYSTEM tapes (Io 
backup). 
TRS-80 1.2, 4K. 
Cat Nn. 1681 59.95 

ANDROID NIM II 
Super improved vers of NIM. 
Constant excitement! 
TR5 -B0, 12, 16K. 
Cat Nn. 1686 $14.95 

TREK -X 
A pet v sin 1 Star Trek, with 
optional lis und effects. Superb 
graphics! Exciting! 
PET, Bk. 
Cat Nn. 1564 57.95 

TRS -232 
SERIAL INTERFACE 
Software driven RS232 output 
port for printers. Installs in 
seconds. 

TR5.80 L1, 4 -48K. 
Cal Nn. 1199 549.95 

MACHINE 
LANGUAGE 
RSM./. Monitor and disassenv 
Nera interraci directly will, the 
1111. 

FR5.00 U, 161( 

Cal No. 1189 S2h.95 

TRS.80, 12, 16.48K, wldisk 
GK Nn. 1190 529.95 

AIR RAID 
An arcade -type real time se of target practice. game 

Graphics 
TRS -80 L1 /L2 4K 
Cal No. 1186 514.95 

® CALL TOLL FREE: 

(800) -423 -5387 

CA, HI, AK: 
(213) 8864200 

!PET 
SK PET $750 
With huilt.in cassette. 
Cat Ns. 11123 

16K PET $965 
large keyboard. plus nomeric 
keypad. ( al No. 1814 

32K PET $1165 
Standard keyboard. no graphio 
Aiys Cat No. 1825 

rCOMPUCOLOO 
81( RAM 72KEY 
$1485 i ,1 '.,, oll 

16K RAM, 72 KEY 
$1680 nart No 1111,1, 

32K RAM, 72 KEY 
$2280 Cat Nr,.1Iu- 

( at Nu.Illhu 

(al No.1116r1 

(al No.1991 
( ai No 199/ 

101 key 
op ' add 51.111 

117 key 
option add 521n 
add -nn disk 5500 
RS/ It 
adaptor 5147. 

TIL305 

DOT MATRIX 
READOUTS 
$5.50 4 cor $20 
Pin-for-pin equal lu MANIA. Red 
LED, i 7 TAO, plus decimal. 

Char` Cao No. 1931 

LEEDEX 

12" MONITORS 
Black and white, high resolution 
Accepts composite input. No air 
shipments. 
ast Nn. 1204 $139 

BUY ANY 3 PROGRAMS, TAKE 10% OFF! 
BUY 10, TAKE 15% OFF 

LEVEL 11 DISK 
CONVERSION 
Allows level 2 tapes to he con- 
verted to disk, and executed 
directly from TRSDOS. 
TRS.811, 12, 16-48K wldisk. 
Cat Ns. 1309 59.95 

8080/TRS -80 
EDITOR ASSEMBLER 
Eels you create, assemble, eus 
cute, and debug using 1X180 
mnemonics IRS-80: L2, 1511 

Cal Ks. 1188 529.95 

ELECTRIC PENCIL 
The famous word peaces. 
sor for the TRS -00 11 /12 
16K 
Cat No. 1338 595 
L2 diskette version 
Cat No. 1338D 5145 

BRIDGE 
CHALLENGER 
You and dummy play 
against the computer in 
regular contract bridge. 
Either you or comp sels 
up. 
Tß5.80 L2. 16K 
Cal No. 1195 514.95 
Apple 16K 
Cal No. 11% 514.95 

LEVEL III BASIC 
Gives your TRS.80 the 
power of a full size sys- 
tem. Disk commands, ad- 
vanced editing, etc. 
TRS -80 L2, 16K 
Cal No. 1332 549 

FORTRAN PLUS 
By Microsoft! For TRS -80 
L2 with 32K and single 
disk. 
Cal No. 1341 5340 

STAR TREK III 
The most advanced ver. 
Sion we've seen! 
TRS.80 L2, 16K 
Cal No. 1041 514.95 

MICROCHESS 
Graphic Chessboard with 
3 levels of play. 
TRS -80 11 /11.2, 4K 
Cal No. 1182 519.95 

Apple It 
Cal No. 1183 519.95 

TRS -80 UTILITY I 

Duplik, duplicates basic, assenv 
bly, aced machine language pro- 
grams, copies level 1 onto level 2. 

Renum, for renumbering hasic 
prosgr.vns. 
Cal No. 1983 TRS -80 L2, 16K 57.95 

TRS -80 UTILITY 2 
CFE TCII searches tapes for file 

consemerges programs with 
cutive line meers. 

CWRITE combines subroutines, 
basic or machine language. 
Cat No. 1984 TRS -80 L2, 16K 57.95 

MICRO TEXT EDITOR 
Full term editing, economical. 
features non.destructa cursor. 
Machine language, uses 3K ram. 
TR5 -80, L2, 4K wlprinter. 
Cat No. 1049 59.95 

TRS -80 CP /M 
Allows software interchange with 
all other CPIM programs. 6 cam 
mands plus utilities 
Tß5410, 1.2, 16K widish. 
Cat No. 1679 5149.95 

NAME & 
ADDRESS SYSTEM 
A modular maging list system, 
handles 500 -1000 names per disk. 
YOU (an enter, correct search, 
sort, and notre! 
Cat No. 1738 
TR5.1111 12, 32K ! 2 disks 599.9i 

HOUSEHOLD 
ACCOUNTANT 
Budget and expense analysis, file 
insurance cost comparison, a, lk. 
Cal No 19851145-80 12,16K 57.95 

INVENTORY 
SYSTEM II 
Handles up to 1000 items per 
disk, and features activity, com- 
plete inventory listings, selected 
inventory listings, 
quantity search. Uses the lis 
ing data fields: class Y, item 8, 

endos 8, location, quantity, cost 
selling price, and date. 
Cat. Net 1737 
TRS110, 12, 32K wí2 disks 599.95 

MACHINE 
LANGUAGE 
MONITOR 
Allows you to interact dir- 
ectly with the TRS -80 at 
machine language level. 
llpp manual. 
TRS -80 L1 /L2 
Cal Na. 1048 523.95 

Send for 

FREE 

CATALOG 
The best selection of corn. 
puler accessories add -ons, 
factory fresh IC's, led's, 
semi's, software, PC aids, 
protolyping aids, hooks 
test equipment, and more! 
Always updated! Dozens 
of new products every 
issue! 

HOW TO ORDER 
Pay by check, COD. VISA, or 
Mastercharge. Charge orders i,c 
dude expiration dale. Order by 
phone or mail. Minimum order 
510. Please include phone 
number and magazine/issue sou 
are ordering (rom. USA: ado) 52 
lost shipping/handling ground, 
add 53 for air. FOREIGN: Add S3 
For shipping/handling surface, 56 
Mr air. COD's Si addl'1. 
Guaranteed satisfaction for 120 
days or your money back! Not 
responsible for typographical 
errors. We reserve the right to 
limit quantities. 

19511 Business Center Dr. Dept Bì1' Northridge, Ca. 91324 

Circle 170 on inquiry card. BYTE November 1979 263 



Network Planning on TRS 80 
Calculating PDM- critical path. 

3 relationtypes; max 100 activities 
each with max 6 relations with float 
Results disp. or printed in 5 sorts: 
EST, ECT, LST, ECT, Float. Cass. i/o 
For 16K /level II on cass $ 127 

Messages in big letters! 
For demo, showroom, teaching etc. 
Over 200 words from cass. or key- 

board automatically displayed, rol- 
ling or paging 4 lines of 16 char. 
Upper /lower case 4x4 times bigger ! 

For 16K /level Il on cass $ 49 

Send check to 

1 Nr O1 q1`T 
postbox 173 9640 AD Veendam 

Netherland 

Circle 179 on inquiry card. 

tiny FORTH 
tlnyFORTH is the TRS -80 cassette oriented 
version of the dictionary based computer 
language called FORTH. 

tinyFORTH includes these f eatures: 
Dictionary- oriented structured high -level 

language r Built -in assembler and text 
editor r Enhanced graphics r Cassette 
tape input and output r Interpreter for quick 
progrom development r Compiler for fast 
execution r tinyFORTH is faster. more 
compact. and more powerful thon 
BASIC tinyFORTH and FORTH programs are 
interchangeable r Easy to use. 

tlnyFORTH cassette for 16K TRS -80 and full 

documentation $29.95 

Documentation Only S9.95 

All orders are fully guaranteed. Add S150 for 
postage and handling. Order with check. 
money order. C. Visa. or Mastercharge. 
Specify TRS -80 level when ordering. 

The Software Farm 
Box 2304 Dept.A4 Reston, VA 22090 

8" DISK CONTROLLER 
APPLE DOS COMPATIBLE 
DOUBLES APPLEIr STORAGE 
SHUGART 800/801 COMPATIBLE 
STANDARD IBM` 3740 FORMAT 
CP /M',UCSD PASCAL`- CAPABILITY 

Available at your local APPLE Dealer. S400. 

SVA J 
SORRENTO VALLEY ASSOCIATES 
11722 SORRENTO VALLEY RD. 

SAN DIEGO. CA 02121 

Circle 347 on inquiry card. 

aTRS -80 basic 
renumbering program 

that does more 
Renumber a program to any desired manner In one 
pass renumbers even the longest programs In 

seconds changes all line number references 
rearranges program order easily repeated use 
because commands are BASIC remarks returns 
original BASIC program on errors called from 
BASIC, returns to BASIC specify 4 or 16K Level Il 
or 32 or 48K DOS 

Tested cassette /program bdlh Sides S20 

IRS -80 acting up/ neck your RAM with our Ver- 
satile RAM check runs until interrupted - finds 
permanent and intermittent bad memory memory 
size independent 

Tested cassette / program both sides 510 

MICROBIOTIC COMPUTING, INC. a 6515 ROSS AVENUE S.E. 
ALBUQUERQUE. NEW MEXICO 87108 

8048 
Family 

A one board microcomputer utilizing the 
8035 geared toward stand alone applica- 
tions with: 

one 8 -bit input port 
one 8 -bit output port 
one 8 -bit bidirectional port 
fully programmable hand shake lines 
on each port 
crystal based timer 
64 bytes RAM, expandable to 1k 
bytes 
provisions for program memory to 4k 
bytes 
single supply capability [ +5V] 
low cost [64.95 - singles] 

Money order, Check, or C.O.D. 
Send orders to: 

Adroit Electronics, Inc. 
5 East Long Street 

Suite 1012 
Columbus, Ohio 43215 

614-221-3060 

Circle 5 on inquiry card. 

DATA PROCESSING 
SUPPLIES 

BASF Floppies . . $2.98 ea. 
Mini Floppies .... 2.49 ea. 
Centronics Ribbons 

5.95 dz. 

Other Supplies 
At Similar Bargains 

Order Now from 
John Richards 

KEY SUPPLY CO. 
2101 S. IH 35 Suite 300 

Austin, Texas 78741 
TOLL FREE (800) 241 -7320 

All products from major manufacturers, fully 
guaranteed. No limit while quantities last! 

Circle 201 on inquiry card. 

E.APPLE) 
APPLE II or 
APPLE II PLUS $1019.95 

DC HAYES MODEMS 339.95 
FLOPPY DISK W /CONT. 529.95 

APPLE SOFT CARD 159.95 

PASCAL CARD 459.95 
ALF MUSIC 
SYNTHESIZER 249.95 

10 MEGA -BYTE DISK DRIVE 
(for APPLE) 4695.00 

UCATAN 

COMPUTER STORE 

PO Box 1000 

Destin, Florida 32541 

(904) 837 -2022 or (904) 243 -8565 

Circle 309 on inquiry card. 

IN CALIFORNIA 

KAMM g`rOU 
0T gQR dUNDE 

Mainframes 
Personal Computers 
S100 Bus Boards 

Systems 
Software 

Peripherals 
Supplies 
Books 

Magazines 

701 MacArthur Blvd 
SAN LEANDRO, CA 
(415) 569 -4174 

Circle 70 on inquiry card. 

Circle 333 on inquiry card. 

SURPLUS ELECTRONICS 

ASCII ASCII 

IBM SELECTRIC 
BASED I/O TERMINAL 

WITH ASCII CONVERSION 
INSTALLED $645.00 

Tape Drives Cable 
Cassette Drives Wire 
Power Supplies 12N./15A, t 2V2 5A, 

5V35A Others, Displays 
Cabinets XFMRS Heat 

Sinks Printers Components 
Many other items, SEND 51.00 FOR CATALOG 
REFUNDABLE FIRST ORDER 
WORLDWIDE ELECT. INC. 
130 Northeastern Blvd. 
Nashua. NH 03060 

Phone orders accepted using 
VISA or MC 

Call 603 -889 -7661 

Circle 391 on inquiry card. 



page 
Precut Wire Wrap Wire 

PRECUT WIRE SAVES TIME AND COSTS LESS THAN WIRE ON SPOOLS 

Kynar precut wire. All lengths are overall, in- 
cluding 1" strip on each end. Colors and 
lengths cannot be mixed for quantity 
pricing. All sizes listed are in stock for 
immediate shipment. Other lengths 
available. Choose from colors: Red, Blue, 
Yellow. Orange, Black, White. Green and 
Violet. One inch tubes are available at 506. 
State second choice on colors when pos- 
sible. 

Length 100 500 1,000 Length 100 500 1,000 

2.5 inches 1.04 2.98 5.16 6.5 inches 1.60 5.37 9.84 
3 1.08 3.22 5.65 7 1.66 5.63 10.37 
3.5 1.13 3.46 6.14 75 1.73 5.89 10.91 
4 1.18 3.70 6.62 8 1.78 6.15 11.44 

4.5 1.23 3.95 7.12 8.5 1.82 6.41 11.97 
5 1.28 4.20 7.61 9 1.87 6.76 12.51 
5.5 1.32 4.48 8.10 9.5 1.92 6.93 13.04 
6 1.37 4.72 8.59 10 1.99 7.26 13.57 

Kit #1 $7.95 
Less than 2.7C /ft. ( #30) 

Kit #2 
Less than 2C/ft. 

$19.95 
( #30) 

KIT #3 $24.95 
Less than 1.7E /ft. ( #30) 

Kit #4 644.95 
Less than 1.6C /ft. ( #30) 

#30 Spools 
1 -4 5 -9 10+ 

250 3" 100 4" 250 24'z' 250 5" 500 21/2" 500 41/2" 1000 21/2" 1000 4'/2" 50 ft. 1.75 1.60 1.40 

250 3" 100 5" 500 3" 100 51/2 500 3" 500 5" 1000 3" 1000 5" 100 ft. 3.00 2.75 2.50 
100 4" 100 6" 500 3W' 250 6" 500 31/2" 500 51/2" 1000 31/2' 1000 5" 250 ft. 4.75 4.50 4.25 

500 4" 100 6w' 500 4" 500 6" 1000 4" 1000 6" 500 ft. 8.50 8.00 7.50 
250 41/2" 100 7" 1000 ft. 14.50 12.50 10.50 

Wire Wrap Tool 
BATTERY HOBBY TOOL* 

Auto Indexing 
Anti -Overwrapping 
Modified Wrap 
Includes #30 Bit 

BW2628 
BT30 
BT2628 

Tool $19.85 
#30 Bit 2.95 
#26 Bit 7.95 

BC1 Batteries & Charger... 11.00 

'Requires 2 "C" Niced Batteries 

NOVEMBER SALES! 
Solderless 
Breadboarding 
SK10 2/525.00 _51666- 
The SK10's unique matrix config- 
uration is embedded in a high temp- 
erature plastic molding. It gives you 64 
pairs of 5 common spring contacts fer 
principle circuit construction and a 

series of common buss strips (8) of 25 
connections each. 

Dimensions: .33"h x 2.2 "w x 6.5 "I 

MA, IC 
Sockets 
RN HIGH RELIABILITY eliminates 
trouble. "Side -wipe" contacts make 
100% greater surface contact with the 
wide. flat sides of your IC leads for 
positive electrical connections. 

AVAILABLE AT SELECTED LOCAL DISTRIBUTORS 

TI Edge Card 
Connectors 

44 pin ST (.156" centers) Gold 1.95 
100 pin ST (.125" centers) Gold 2.50 
100 pin WW (.125" centers) Gold 2.95 

All are Gold 100 pin. IMSAI spacing 

WIRE WRAP 
SOCKETS 
3 -level Gold 
Closed Entry Design 
All prices include Gold 
2 -level Sockets 
Also Available 
Sockets sold at these 
prices by the tube only. 

Size Quant. /Tube 
08 pin WW 52 
14 pin 60 
16 pin 52 

18 pin 23 
20 pin 21 
22 pin 19 

24 pin 10 
28 pin 10 
40 pin 7 

Price Ea. 

.31 

.32 

.34 

.50 

.65 

.70 

.70 

.95 
1.20 

Price /Tube 

$16.12 
$19.20 
$17.68 

$11.50 
$13.65 
$13.30 

$7.00 
$9.50 
$8.40 

ORDERING INFORMATION 
Orders under 525, add 52 handling 
Blue Label or First Class. add 51 (up to 3 lbs.) 
CODs. VISA & MC orders will be charged shipping 
Most orders shipped next day 

la_e 
Circle 298 or inquiry card. 

135 E. Chestnut Street 5A, Monrovia, California 91016 Phone (213) 357-5005 
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FLOPPY DISK 
REPAIR 

PerSci and Shugart 
Quick turnaround 
Eight inch CI11Ci 

minis 

COMPUTER SERVICE CENTER 

7501 Sunset Blvd 
Hollywood CA 90046 

213- 851 -2226 

Circle 68 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 
(805) 543.1037 ) 

Circle 294 on inquiry card. 

FIVE DISRLESS TRS -80 PROGRAMS: 

(I) TELEPHONE /ADDRESS /MAILING - NAME 
& ZIP SORT. EVEN RETRIEVES NAME FROM 
PHONE H. VERY QUICK ACCESS OF OVER 120 
LISTINGS 15 16K, 300 ® 32K 
(21 CHECKBOOK - KEEP UP WITH THE 
BANK. CAN 170 EASILY ACCESSIBLE 
LISTINGS COVER A YEAR'S ACTIVITY? 
(31 TAX RECORDER - LISTS YOUR YEARLY 
TAX DEDUCTIBLE EXPENSES. ADDS ALL 
YOUR COLUMNS, SAVES PENCILS. 
(4) FOOD FOR THE HEAD - NUTRITIONAL 
CONTENTS OF FOODS, VITAMINS, 
MINERALS, AMINO ACIDS, CAR- 
BOHYDRATES, FATS, FIBER, PROTEIN, 
CALORIES. 16K 540, 32K 560 
(5) MANDALAS FOR THE CYBERNECTIC AGE 

WARNING: HIGHLY HYPNOTIC 
GRAPHICS. 2 SETS OF 4 INTERWEAVING 
DESIGNS. 

ALL ABOVE LEVEL II. 16K 
$30 OR AS NOTED. 

LOWECO ALSO CARRIES MICROSOFT, TSE 
AND TBS FOR THE TANDY TRADEMARK 
TRS -B0. SEND 52 FOR CATALOG. 

LOWECO COMPUTOR 
1803 RODNEY 

LOS ANGELES CA 90027 
213 -660 -7530 

Money Order, Cashier Check Speeds Delivery 
6% Sales Tax For Californians 

Circle 207 on inquiry card. 

TRS80, PET, 
APPLE, 

SORCERER 
Hardware /Software. 

Systems 
ti vailable now: 

HAM INTERFACE-including the 
most sophisticated RTTY systems 
money can buy. 

Baudot and ASC I I printer 
interfaces. 

Electra Sketch' , ANIMATION 
GRAPHICS Compiler 

Write or call for free catalog 

MACRoTRONICS, inc.. 
P.O. Box 518 (A) Keyes, CA 95328 
(209) 634-8888 1 667.2888 

We are experiencing telephone difficulties, 
please keep trying. 

Circle 206 on inquiry card. 

CROMEMCO 
SYSTEMS 
DISCOUNTED 

System 2 with 64k RAM -$3195 
System 3 with 32k RAM -$4795 

with 64k RAM -add $ 595 
Discounts up to 20% on most Crornemco 
hardware. We carry the full Croinemco line. 

TORREY PINES BUSINESS SYSTEMS 

14260 Garden Rd., Suite 8A 

Poway Space Center 

Poway, California 92064 

Add 3% for shipping and handling 
California residents add 6% sales tax 

Circle 375 on inquiry card. 

TRS -80 16K LEVEL II GAMES 
(Distributed on Cassette) 

MICRO FOOTBALL: Superior Graphics 
display a playing field, moving players and a fly - 

ing ball. A scoreboard (with clock) keeps track of 
the game. Two must play. The combination of the 
plays selected by the offense and defense deter- 
mines the gain or loss. JUST LIKE THE REAL 
THING! Instructions included .. .. $12.95 

MICRO GOLF: 18 holes of Championship 
golf. You select the club and how hard you want 
to hit the ball. (Watch out for wafer and hazards). 
This game is a combination of skill and chance. 
IT'S LOADS OF FUN 56.95 

Circle your choices and mail with a check lo: 

GLA ENTERPRISES. INC. 
P.O. Box 125 

Reisterstown, MD 21136 
Sel-c' bous and po', or :.p $15.95 

ORDER NOW TO RECEIVE 
IN TIME FOR CHRISTMAS 

(MD Residents Include Sales Tax) 

cto SHORT 50 Ft 
CASSETTES 

A; 

MIMI 4! i5p, 

Qty. Price 

1 $1.00 

10 50.75 

50 $0.65 

Premium tape and cassettes acclaimed 
by thousands of repeat ordermicrocom- 
puter users. Price includes labels, cas- 
sette box and shipping in U.S.A. VISA 
and M C orders accepted. California 
residents add sales tax. Phone (408) 
735 -8832. 

MICROSETTE CO. 
777 Palomar Avenue 
Sunnyvale, CA 94086 

Circle 227 on inquiry card. 

1 

LIFETIME GUARANTEED 
QUARTZ CRYSTALS 

1.000 
1.8432 
2.000 
2.0971 
2.4576 
2.500 
3.000 
3.2768 
3.579 
4.000 
1!343 
4..11 52 

5.000 
5.0688 
5.185 
5.2428 
5.7143 
6.000 
6.144 
6.5536 
6.7584 
8.000 
8.1818 
10.000 

11.1550 
12.440 
14.3182 
16.000 
17.2422 
18.000 
18.432 
20.000 
22.1184 
27.700 
32.000 
36.000 

ALL ABOVE MIX 1 -9 4.50 
MIX 10+ 3.95 

ADD 5% SHIPPING 
CAL. RES. - ADD 6% SALES TAX 

FREE OSCILLATOR SCHEMATICS 
WITH ANY ORDER 

QUALITY COMPUTER PARTS 
P.O. BOX 743 /CHATSWORTH, CA. 91311 

1 

/ 
1 

/ 

4 

Circle 323 on inquiry card. 

I 

COMPLETE BUSINESS 
AND FINANCIAL 

ANALYSIS PROGRAM 

Portfolio, home ownership, real 
estate, yield to maturity, ROI, 
economic order quantity, and 
more - all in a single input /output 
format. Many examples. Com- 
pletely documented. Diskette or 
cassette. Specify system. In source 
code for popular B.ASICs - $36. 

Microcomputer 
Applications, Inc. 

4614 Trail Crest Circle 
Austin, Texas 78735 

(512) 892 -0156 
(Dealer Inquiries Invited) 

Circle 225 on inquiry card. 



 Radio Hut 
201 LOCHWOOD MALL DALLAS, TEXAS 75218 

ORDER BY PHONE- 214 -324 -5509 

Rockwell AIM -65: The Head -Start in 
Microcomputers 

AKIM -1 compatible machine with on -board 
printer and a real keyboard! 

$369.95 w /1K RAM 
$44$.95 w /4K RAM 

4K assembler /editor in ROM: $80 
8K BASIC in ROM: 95.00 
Power Supply: $54.95 
Case of AM -65 $45.95 

The EXPANDORAM is available in versions 
from 16K up to 64K, so for a minimum in- 
vestment you can have a memory system 
that will grow with your needs. This is a dy- 
namic memory with the invisible on -board re- 
fresh, and IT WORKS! 

Bank Selectable 
Phantom 
Power 8VDC, + 16VDC, 5 Watts 
Lowest Cost Per Bit 
Uses Major Brand 16K RAMS 
PC Board is doubled solder masked and 
has silk- screen parts layout 
Extensive documentation clearly written 

SD EXPANDORAM Complete kit includes al Sockets for 64K 
Memory access time: 375ns, Cycle time: 
500ns. 
No wait states required 
16K boundaries and Protection, via Dip 
Switches 
Designed to work with Z -80, 8080, 8085 
CPU's 

EXPANDORAM 64K Kit(16K Ram) 
16K $226.00 
32K $286.00 
48K $359.00 
64K $426.00 
WITHOUT MEMORY $159.00 

Please write for catalog or call for prices 

SD'S PROM -100 
PROM Programmer Board 

The PROM -100 Programmer is a development tool 
for S -100 Bus computer systems. The Zero Insertion 
Force Programming Socket extends above the card 
cage height for easy access to PROM devices. Soft- 
ware verifies PROM erasure, verities program load- 
ing and provides for reading of object lile from Disk or 
PROM and programming into PROM /EPROM. Fea- 
tures include: On -board generated 25vdc Program- 
ming pulse. TTL compatible. maximum programming 
time for 16.389 bits is 100 seconds. Programs: 2708, 
Intel 2758, 2716, 2732 and TI 2516. DIP Selectable 
EPROM type. 

PROM -100 Board Kit $ 149.95 

SD SYSTEM'S POWERFUL 
MPB -100 Z80 CPU Board Kit 

The MPB -100 provides a Z80 microprocessor based 
CPU for S -100 Bus systems. Front panel usage is 
optional making the MPB -100 suitable for upgrading 

existing systems to Z80 level. A PROM socket is 

provided on -board which makes the MPB -100 adapt- 
able to process control applications. Features include: 
Power -on Jump to 4K boundaries, 2 Megahertz or 4 

Megahertz operation, optional wait states, on -board 
PROM socket. 

MPB -100 Kit $ 199.00 

SD'S VERSAFLOPPY II 
Enhanced Flexible Disk Drive Controller 

IBM 3740 Compatible Soft Sectored Fomiat for Single 
Density Drives Operates with Single and Dual Sided 
Drives, Single or Double Density Drives and 5" and 8" 
Drives. . in any combination of four simultaneously Drive 
Select and Side Select Circuitry S -100 Bus Compatible 
Vectored Interrupt Operation Optional Phase Locked Loop 
Data Recovery Circuit Operates with Z80 CPUs Uses 
F01791 -1 Controller Chip The Versafloppy II incorporates 
al the possible features of a flexible disk drive controller into 
one board. Capable of handling four drives simultaneously. 
combinations of any variety are possible, such as 5 inch 
single sided -8 inch dual density dual sided -8 inch single 
sided -5 inch dual density single sided. Most popular drives 
are controlled directly with the Versatloppy II. The operating 
system for the Versafloppy II is the extremely powerful 
SDOS available for SD Systems. The Versatloppy II also has 
diagnostic and control software available to complete your 
disk system. 290.00 Kit, 385.00 Assembled & Tested 

LEDs AND READOUT 
Jumbo Red LED's 
Jumbo Green LEDs 
Jumbo Yellow LED's 
Jumbo Amber LED's 
MV Red 
FNO 70CC 
DL 707 
DL 747CA 
DL 728CC 
FND 800CC 
Red Fitter 4" Bezel 
Green Filter 4" Bezel 
Amber Fitter 4" Bezel 
4N25 
4N26 
4N27 
4N28 
4N31 

8/1.00 
4/.95 
4/.95 
4/.95 

10/1.00 
.50 
.95 

155 
1.19 
1.50 
2.50 
2.50 
2.50 
1.60 
125 
1.10 

.95 
1.20 

SD'S VDB -8024 
Video Display Board 

The VDB -8024 features its own on -board Z80 
microprocessor. This gives the capability of 
using software (included in ROM) to control 
functions and enhancements without interfer- 
ence with the computer's CPU. Included in the 
special features. 80 characters by 24 lines dis- 
play, Keyboard power and interface, Compos- 
ite and separate video output. 2K on -board 
RAM, a total of 256 available characters. full 

cursor control, Forward and Reverse Scroll- 
ing, Underlining, Field Reverse, Field Protect 
enhancements, programmable characters. 

VDB -8024 KIT $ 319.00 

Z80 STARTER KIT 
SD System's Z80 Starter Kit enables the novice 
to build a complete microcomputer on a single 
board. Featuring the powerful Z80 microproces- 
sor the Z80 Starter Kit features: Keyboard and 
Display Audio Interface PROM Programmer 

Expansion and Wre Wrap Area On Board 
RAM 4 Channel Counter /Timer Z -BUG 
Monitor in PROM I/O Ports. 

THE BEST SELLING 
COMPUTER KIT ANYWHERE 

$226.95 Kit $369.95 A &T 

SD'S 
"VERSAFLOPPY I" 

KIT 
FEATURES: IBM 3740 Soft Sec- 
tored Compatible, S -100 BNS 

MINIATURE SPEAKER 
SPECIAL! 

2 INCH - .8 OHM. 
PERFECT FOR CLOCKS! $.79 

IC SOCKETS 
Compatible for Z -80 or 8080. Con- Solder Tin Low Profile 
trols up to 4 Drives (single or PIN PIN PIN PIN 

double sided). Directly controls the 8 .12 16 17 24 32 40 .54 

following drives: Shugart 14 .15 18 .24 28 .39 20 26 

SA400 /450 Mini Floppy Shugart DP SWITCHES 
SA800 /850 Standard Floppy 3 Pos $1.10 7 Pos $1.22 

PERSCI 70 and 277 MFE 700/ 4 $1.12 8 " $1.26 

750 CDC 9404/9406 $139.00 
5 

6 

$1.16 
$1.20 

9 $1.36 
10 $1.30 

SD'S SBC -100 
SINGLE BOARD COMPUTER 
The SBC -10 0 provides a complete micro -computer o n a single 
board! The Z80 microprocessor is used as the heart of the 
SBC -100. The SBC -100 meets all the requirements of a Z80 
CPU board with the added features of I/O ports, counter /timer 
channels, on board RAM, provisions for PROM/ROM and a 

software programmable baud rate generator. S -100 Bus com- 
patible. the SBC -100 features are: 8K bytes of available 
PROM, 1024 bytes on-board RAM, Serial I/O with both synch- 
ronous and asynchronous operation, Parallel I/O ports, Op- 
tional Vectored Interrupts, and Four Counter /Timer Channels. 
SD Monitor available for RS -232 and Video Terminals. Disk 
based system software also available. 

SBC -100 KIT $226.00 

COMPUTER CORNER 
CPU's 

Z80 10.99 

Z80A 13.99 

RELATED CHIPS 
2114 (300ns) 5 99 

280 PIO 9 95 
Z80CTC 11.95 

2708 8 99 

4115 8 for 34.95 
4116 8 for80.00 

DISC CONTROLLER 
1771 29.95 

TERMS: Orders under $15.00 add 750 handling. No C.O.D. We 
accept Visa, MasterCharge, and American Express cards. Tex. Res. 
add 5% Tax. Foreign orders (except Canada) add 20% P &H. 90 Day 
Money Back Guarantee on all items. Add 5% Postage and Handling, 
maximum $5.00. 

Circle 317 on inquiry card. 

Color Burst Crystal (3 57MHz) 89c 

While in Dallas visit our retail store at Lockwood Shop- 
ping Center, Garland Road and Jupiter. 
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Radie lAaeli 
COMPUTER CENTER 

MACRO MfRNflGEMENT 

SYSTEMS 

Up To 15% Discount 
on 

TRS -80's 
WE HAVE THE HIGHLY 

RELIABLE LOBO DISK DRIVE 
IN STOCK! 

MINI MALL DOWNTOWN SHOPPING CENTER 
CAIRO, GEORGIA31728 

912 377 7120 

Circle 229 on inquiry card. 

SWTPC 6800 OWNERS 

AD - 8/1 

ANALOG TO DIGITAL 
CONVERTER 

8 Analog Input Channels 
Very Fast - 25µs A/D Con- 

version Time 
1 Analog Output Channel 

with Sample and Hold 
Bipolar Input and Output 
Full 8 Bit Resolution 
Uses Single I/O Slot 
Fully Assembled and Tested 
Full Documentation Provided 

$109.50 

CCM, INC 
P.O. Box 2308 

Reston, Va. 22091 

Circle 42 on inquiry card. 

MAXIMUM VALUE 
FOR YOUR DOLLAR 

NORTH STAR COMPUTER PRODUCTS 
DOUBLE DENSITY KIT ASM 
HRZ- 1 -32K -D $1590. $1850. 
HRZ -2 -32K -D 1910. 2200. 
MDS -A -D 550. 640. 
EXTRA DRIVE 330. 
QUAD DENSITY KIT ASM 
HRZ -1 -32K -Q $1750. 52040. 
HRZ -2 -32K -Q 2230. 2560. 
MDS -A -Q 720. 800. 
EXTRA DRIVE 480. 
All HORIZONS now come standard 
with 3 ports and all edge connectors 
and minimum 32K memory. 
BOARDS -DISCS KIT ASM 
RAM -16K WIPARITY $300. 5345. 
RAM -32K W /PARITY 475. 520. 
FPB -A 205. 270. 
VERBATIM DISCS, BOX OF 10 .. 529. PP 

We will try to beat any deal. Call: 

A.E.I. 
3851 HACKETT AVE. 

LONG BEACH, CALIF. 90808 
(213) 421 -4815 

Circle 21 on inquiry card. 

SPECIAL PRICE 
IBM SELECTRIC I/O TERMINAL 

$950.00 
Price Includes: 

15" Carriage, Correspondance 
Typewriter 

Off Line Use As A Typewriter 
On Line 15 cps Quality Printer, 
Word Processor 

RS 232 C Smart Terminal Inter- 
face, Clocked or Fixed BAUD Rates 
- 110 To 9600 
L Shape KDS Desk 33" x 44" x 
28" Formica Top 
Connector Cable 

IBM Installed Electronics, Selectric 
I/O Service Manual 
Available from IBM 

Many Sold, IBM Selectric Trade -in 
Accepted 

For Information Write or Call 

Mohawk 
Typewriter 
286 Genesee St 
Utica, N.Y. 13502 
(315) 735 -5201 

Circle 245 on inquiry card. 

STATISTICAL DATA 

SOFTWARE FOR TRS80 
DATEBANK programs contain 10 years 
of monthly statistical data on ten related 
subjects. Includes graphs, tables, trends, 
internal /external comparison, and capa- 
city for data file expansion /update. 
Six DATABANK programs now available 
for TRS -80 16K Level II Cassette. 

' General Economy 
' Manufacturing & Trade 
' Industrial Production 

Money & Credit 
Money Rates & Yields 

' Commodity Spot Prices 

$29.95 each 3 for $84.95 
Free cassette storage album with order 
for all six programs. Money orders speed 
delivery 

DATABANK 
POB 9283, Ft Lauderdale, FL 33310 

Circle 90 on inquiry card. 

Come Help Us 
Celebrate The Child 
St. Jude Children's Research 

Hospital continues its search for 
life -saving knowledge about 
catastrophic childhood disease. 
And this search continues 
because people core. There's 
no charge to patients or their 
families once admitted to its 

research studies by physician 
referral. The cost of drugs, 
equipment, and research 
programs is met primarily 
by public contributions. Help 
us celebrate the child by send- 
ing your tax- deductible check 
or request for further informa- 
tion to St. Jude Children's 

Research Hospital, 
539 Lone Ave., 

. 
Memphis, TN 38105. 

SEJCU! CIIILIME.YS IU-SEn7K1r 1IfK7R.0 

CASSETTE 
DUPLICATION 

TRS -80 (1 & II), PET, APPLE, KIM, ATARI 

Quality software duplication is more 
than copying cassettes. Microsette du- 
plication uses a proprietary high speed 
duplicator designed specifically for 
computer program duplication. The fin- 
ished products are of consistent quality, 
guaranteed to load. Minimum order is 
100 with discounts for higher quanti- 
ties. Call (408) 735 -8832 for details. 

..... 
f 

NMI 

CO. 
777 Palomar Avenue 
Sunnyvale, CA 94086 

Circle 228 on inquiry card. 

'44110 
jewelry 

_44,./ 
; 

. hhb.h .., 

THE 
COMPUTER 
MEMORY PENDANT 

A unique conversation piece 

51695 r 51995 
54600 .. 51.195 

Send check or money order 
plus Si 50 postage and nandling lo 

HIGH -TECH JEWELRY 290 LARKIN ST 
PO BOX :099. B11FFAI n 11V 1.1710 

Circle 167 on inquiry card. 

9 

SINGLE BOARD COMPUTER 599.50' 

with 6800 MPU, 6850 serial I /O. 2 6820 
parallel I/O (32 lines). 512 RAM, socket for 
2708, 2716, EROM. Interface modules for 
industrial control, data acquisition, lab 
instrumentation, on 44 pin 41/2"x6'h" PCB's. 
RAM, ROM, CMOS RAM /battery, A /D, D /A, 
Driver /Sensor, Serial I /O, Parallel I /O, 
Counter /Timer, IEEE 488 GPIB, floppy 
controller. 

'OEM (500 piece) price 

1:014IN1E1.1 
Corp. 

1801 South Street 
Lafayette,IN 47904 
Phone (317) 742 -8428 

Circle 389 on inquiry card. 
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SUPER DISK $695 
TF -7D Micropolis Largest capacity mini floppy, up to 195 Kbytes on 77 tracks with 77TKDOS+ 

PRINTERS 
LP779 Centronics 779 w /tractors $1099 
LP700 Centronics 700 $1495 
LP701 Centronics 701 $1759 
NEC Spinwriter $2499 
LP702 Centronics 702 $1899 
DP8000 Anadex Printer $ 990 
LP1 Centronics P1 $ 399 
Centronics cables $ 39 

SOFTWARE 
Improve TRS -80 Performance With 

NEW DOS+ 
Over 200 modifications, corrections and enhancements t o IRS DOS 

Includes utilities. Available in two versions. 

35 Track Version $ 99 Job Entry /Status $75 
40 Track Version $110 General Ledger $79 
Accounts Receivable . $ 39 Game Diskette $19 
Inventory Control $ 39 AJA Word Processor ... $75 
Electric Pencil $150 Radix $99 

SEND FOR FREE CATALOG 

Choose From A Complete Family Of 

DISK DRIVES...IN STOCK 
ALL DISK DRIVE SYSTEMS COME COMPLETE 

WITH POWER SUPPLY AND CHASSIS. 
TF -1 Pertec FD200, 5'/4",40 track use both sides 
TF -3 Shugart SA400, 5' /e ", 35 tracks same as tandy 
TF -5 MPI 5' /4", 40 track door lock and 

auto diskette ejection 
TDH -1 Pertec dual head 35 track same capacity 

as 2 drives 

$382 
$389 

$379 

$499 
Four Drive Cable $35. Two Drive Cable $25. 

220 volt versions available. 

ALL PRICES CASH DISCOUNTED FREIGHT FOB /FACTORY 

NEW PRODUCTS 
Small System RS232 Interface ... . Expansion Interface w /32K ................ $ 49.00 
AC Line Interference Eliminator ....... . 

$418.95 
AC Isolator (6 $ 18.95 
Telephone Interface 

connectors) 

Verbatum 5" soft sector Diskettes 16KM 16K RAM Kit Computer 
16 Key Pad Kit 

$ 45.95 
$179.95 
$ 3.39 
$ 82.00 
$ 68.00 

ADD-ON 
INCLUDE 

SKDRIVSES 

Pertec FD200 .'nused).. ..................... .Shugart SA400 (unused) ....... 
Pertec FD250 (Dual Head) ... 
MPI B-51 ............................ . 

. 

...... 
MP B-52 (Dual Head) ........ ............. 

282.00 
286.00 
399.00 
279.00 
r349.00 

/VIICROCOMPUI ER 
TECHNOLOGY 
INCORPORATED 

2080 South Grand Ave. 
Santa Ana, CA 92705 

(714) 979 -9923 

VISA 

11 
master charge 

"YClI; 

6000 E. Evans Ave., Bldg. 2 
Denver, CO 80222 
(303) 758 -7275 

pparat, Inc. 
Circle 224 on inquiry card. Circle 16 on inquiry card. BYTE November 1979 269 



What News 
PERIPHERALS 

Real -Time Third Octave 
Audio Spectrum Analyzer 

This real -time audio spectrum 
analyzer is designed to fit inside the 
Commodore PET computer. The 
analyzer divides the audio spectrum 
from 20 Hz to 20 kHz into 31 one -third 
octave bands, and displays those bands, 
with their relative amplitudes, on the 
PET screen. The unit can be used for 
measuring sound and noise levels, for 
optimizing the equalization of a music or 
public address system, for checking the 
frequency response of audio com- 
ponents, and for speech and sound pat- 
tern recognition (useful for voice control 
systems). 

Because of the capabilities of the 
Commodore PET, great flexibility in the 
manipulation of the analyzed data is 

permitted. The PET can store and recall 
spectral data, and make comparisons 
with past, future, or other channel data. 
There is a Peak Hold feature, which 
enables the unit to determine whether 
any preset levels have been exceeded. 
Programs to access the analyzer are 

written in BASIC; accordingly, three 
programs are provided with the unit: 
interactive operation, self -test, and 
minimal operation. 

The analyzer comprises a single circuit 
board, which installs in about 5 minutes 
inside the PET. It has 31 one -third 
octave filters, detectors, an analog -to- 
digital converter, a I K byte read -only 
memory which contains machine 
language routines, and the necessary 
peripheral circuitry for transferring data 
into the PET memory. The board draws 
its power from the PET transformer. 

The cost of the analyzer is $595. For 
further information, contact Eventide 
Clockworks Inc, 265 W 54th St, New 
York NY 10019. 

Circle 642 on inquiry card. 

New Tractor -Feed Impact 
Printer 

The Model 440 Paper Tiger printer is 

a low -cost impact printer from Integral 
Data Systems Inc, 14 Tech Cr, Natick 
MA 01760. Standard Paper Tiger 

features include full upper and lowercase 
96- character set; adjustable form width; 
forms control with eight standard form 
lengths; both 80- and 132- column for- 
mats; choice of six or eight I ines per 
inch vertical spacing; software -selectable 
character density; automatic multiline 
buffering; and both RS -232C serial and 
Centronics -compatible parallel inter- 
faces. Multiple transmission rates from 
110 to 1200 bits per second (bps) are 
also switch selectable. The new printer 
uses a stepper motor paper feed, and an 
automatic re- inking mechanism extends 
ribbon life. A variable character -size 
feature permits program controlled 
highlighting and formatting of copy. 

The modular Paper Tiger uses a single 
printed circuit board that contains all 
printer electronics and uses a printhead 
rated at a life of over 100 M characters. 
An optional 2 K byte buffer and 
graphics package provides full dot - 
plotting graphics capability. The larger 
2 K byte buffer holds the contents of a 

full video screen or 1920 characters. 
The Paper Tiger is priced at $995. 

Circle 643 on inquiry card. 

44,44444,4,44,444,4,4,4,4,44,444,444,44,4,4,4,4,44,44,44** 
NOW PRESENTINGfx . . 

Software forApplell 
,for your Entertainment Business Education}* 

FILEMASTER 2 programs: FORMAT& RETRIEVAL comprise 32K COMPU-READ 5 programs to teach you speed reading, in 

a powerful data l ile manager. Great tar everything from phone lists stages. Includes synonym and antonym identification. Yau control 

to legal abstracts. Needs 32K. Design your awn data structure. Up tar' ttrattions 

Your rate al speed, or keep up with the computer's pace. 

to 500 characters per record. Up to 15 searchable fields in any corn- Oisk. S24.95 

hinatian. On Disk S34.95 16K OEVIL'S DUNGEON: Adventure through dark passages where 48K PERCEPTION I, 11, 111 random shapes and sizes must be 

monsters. demons, poisonous gas, drapalls threaten... all to disco! 

ver fantastic treasures. Cames with instruction beak. Tape ... S10 
SPACE Multifaceted simulation al life in interstellar society. You 
and opponents must make life & death decisions. Keeps track al 
your progress from one game to next. Needs 46K and Applesaft 
ROM. Disk S29.95 

Pat O'Gald I Cr our All New Pot O' Gold II A collection al 49 pro- 
grams for 161( Apple. Everything tram Logic to action games. Only 

a buck a game. Specify I or II. Price each Tape S49 .... Disk 554 

ADVENTURE Fight all pirates and vicious dwarfs. 700 travel ap 
lions, 140 locations, 64 ablects. Needs ROM & 49K. Disk S29.95 

16K CASSETTE INVENTORY Use item number, description, 
stock amount, reorder amaunl, restock date,cost & sell price. Holds 
up to 140 items. Tape S35 

32K DISK INVENTORY: Use stack numbers description, vender, 
record of purchase and sales date, amount an hand, cast & sell price, 
total value. Holds up to 300 items. Disk 540 

With Parts Explosion: Disk S50 

32K DATA BASE Crass file far phone lists, bibliographies, recipes. 
Run up to 9 lines of 40 columns each. Search by item anywhere. 
Disk S20 

24K HI -RES LIFE SIMULATION Canway's equations on 296x180 
screen. A mathematical simulation to demo population growth with 
birth, death and survival as factors. Tape S10 

16K CIRCUIT LOGIC DEVELOPMENT AID Evaluate circuits al 
up to 255 gates, including AND. OR, NOR, NAND, XOR, XNOR 
and INVERTER. Tape 510 

16K MORSE CODE TRAINER Learn Morse Code, and transmit or 

receive over radio Tape SI0 

16K PACIFICA: Orscaver the floating island and rescue the beauti- 
ful princess. To win you must recover the enchanted crown. but you 
lace the threat of magic spells and demons. Tape S9 95 

RAINBOWS CASINO 9 gambling games: Roulette, Blackjack, 
Craps, H erserace, and a few originals that Vegas hasn't heard about. 
Needs 16K. Tape S29.95 

161( SPACE WAR: You in your space capsule battle against the 
computer's saucer.., in hires graphics. Tape SI2 

16K MEMORY VERIFY Diagnostic routine to check range of mem- 
ory. Indicates faulty addresses, data in memory cell, and faulty data. 
Tape S5 

16K APPLEDDION Music synthesis composes original Irish jigs 

Enter your awn music and save on tape or disk. Includes 3 Bach 

fugues. Tape 510 

16K APPLEVISION Demo far Hi-Res graphics and music. 
Tape 510 

RAINBOW COMPUTING INC 

Garden Plaza Shopping Center, Dept. 11B 
9719 Reseda Blvd.. Northridge, Ca 91324 

Telephone. 12131 349 5560 

matched. In III, you central format and display time and get 

weighted scares. Needs ROM. Each Disk S24.95 

32K STORY TELLER Use your bizarre imagination and input key 

wards far fantastic and funny tales. Never the samestary twice. 

Tape S12.95 

32K WAR /RESCUE Engage in 10 battles with your infantry against 

the Apple robots. Calculate Apple's strategy and win mare battles 

than the computer. Tape 512.95 

24KPOL AR PLOT Plat polar equations in Hi-Res Graphics. 

Tape 510 

32K SHAPE SCALER Utility to generate and animate Hi -Res 

graphic shapes. Simple routine provided to inspect position al 
shapes, and specify precise X/Y coordinates and scale. Needs ROM. 

Disk 513.95 

32K ZINTAR /PROPHET Great party game. Under central al the 
mighty Zintar's edict you take a very special trip to the world of 
Krintar. Heightened visual graphics. Needs RO M.Oisk S16.95 

APPLE MONITOR PEELED Everything you wanted to knew about 
the Apple Monitor but couldn't figure out. User- written manual in 
plain English clears your confusion. Only S9.95 

Don't see what you've been looking for, here? 
Then write for our FREE SOFTWARE CATALOG. 
Were saving one just for you! 
To order software, add S2 shipping. To transfer tape ver 
sions to disk add 55. California residents add 6% sales tax. 
Sorry, we can not ship to P. 0. Boxes, VISA /MASTERCHARGE 
Welcomed! 
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INFLATION 
TIiC 

FIGHTE 

749 
*-Suggested retail price. 

Substantial OEM and dealer 
discounts available 

You can't buy more 
capability for less ... But 
you can buy less for more. 

MPI presents the perfect answer to your inflation -riddled printer budget. THE MODEL 88T DOT 
MATRIX PRINTER. The first in a series of new full -capability low -cost printers designed specifically 
for the general use computer market. The Model 88T is a fully featured printer with a dual 
tractor /pressure -roll paper feed system and a serial or parallel interface. The tractor paper 
feed system provides the precision required to handle multi copy fanfold forms, ranging in 
width from 1 inch to 9.5 inches. For those applications where paper costs are important, the 
pressure -roll feed can be used with 8.5 inch roll paper. A long -life ribbon cartridge gives crisp, 
clean print without messy ribbon changing. The microprocessor controlled interface has 80, 96 
or 132 column formating capability while printing upper and lower case characters bi- 
directionally at 100 characters per second. 

With all of these features, plus quality construction, continuous duty print head and attractive 
styling, the Model 88T would easily sell at the competition's "under S1000" (999.00) tag. But we 
are offering it for only $749; this should make you happy and several hundred dollars richer. 

Write for complete specifications and pricing information. 

l % , MICRO PERIPHERALS, INC. 2099 WEST 2200 SOUTH SALT LAKE CITY, UTAH 84119 801 973 -6053 
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Circle 1 on inquiry card. 

FREE UP TO S170 IN PET SPECIALS 
MERCHANDISE 

WITH THE PURCHASE OF ONE 
OF THE FOLLOWING PET -CBM 
ITEMS!! 

ASK ABOUT 

EDUCATIONAL = 
DISCOUNTS 

ON PET ® 
usr FREE* 

PET 16N 16K full size graphics keyboard $ 995 $130 
PET 16B 16K full size business keyboard $ 995 $130 
PET 32N 32K full size graphics keyboard $1295 $170 
PET 32B 32K full size business keyboard $1295 $170 
PET 8K 8K small keyboard, integral cassette $ 795 $100 
PET 2040 Dual Disk Drive - 343,000 bytes $1295 $170 
PET 2022 Tractor Feed Printer $ 995 $130 
PET 2023 Pressure Feed Printer $ 849 $110 
PET C2N External Cassette Oeck $ 95 $ 12 

Axiom EX -801 PET Printer(with graphics) $475.00 
Axiom EX -820 PET Plotter $790.00 
Atari 400 and 800 Write for Price 
IEEE - RS232 Printer Adaptor for PET $ 79.50 
BETS' PET to S -100 Interface & Motherboard $119.00 
PET Connectors -Parallel or IEEE $ 1.95 

Cassette Port $ 1.45 
Personal Information Management System- $ 8.90 
Protect -A -Pet dust cover $ 9.50 
Programmers Toolkit - PET ROM Utilities $ 45.00 
Microchess for PET (Peter Jennings) $ 17.90 
PET 4 Voice Music Board (MTUK- 1002 -2) $ 44.90 
Music Software (K- 1002 -3C) for PET $ 16.90 
CmC Word Processor program for PET $ 25.00 
Bridge Challenger program for PET $ 13.45 
Adventure 1 for 24K PET $ 7.95 
Adventure 2 for 24K PET $ 7.95 
Tunnel Vision /Kat & Mouse -maze - PET $ 7.95 
Graphics Utility Package for PET $ 13.45 
Stimulating Simulations -Book & PET tape $ 13.45 
Kite Fight - 2 player action game - PET $ 7.95 

Write for PET Software List 
Drive Test - machine language arcade game $ 4.90 
Word Processor for PET - Machine Language version 
Auto scroll, insert, delete, form letter append, etc. 

8K Version $24.00 16K or 32K with disk $95.00 
'Amount of Free Merchandise with Purchase of PET -CBM Item. 

WRITE FOR 6502 AND 
S -100 PRODUCT LIST 

2114 L 

FREE! 
UP TO $170 IN 
MERCHANDISE 

KIM- 1$159(AddS3o for PowerSupply)SYM -1$222 
BAS -1 Microsoft ROM Basic' orSYM$ 85 
Memory Plus $199 
SYM Assembler in ROM $ 85 
SEA -16 New 16K Static RAM $325 
Seawell Motherboard -4K RAM $139 
KTM -2 Synertek Keyboard and 

Video Interface with Graphics $290 
RAM 16 4MHz 16K Static RAM $270 
2716 EPROM (5 volt) $ 45 
6550 RAM (for 8K PET) $12.70 
6502 Microprocessor Chip $ 9.95 
6522 VIA $ 9.75 
6520 PIA $10.50 

450ns $5.70 24 @ $5.15 100 @ $4.45 
BOOKS 

Hands on Basic with a PET $ 9.90 
Programming the 6501 (Zaks) $ 9.90 
6502 Applications Book (Zaks) $11.90 
6500 Programming Manual (MOS) $ 6.50 
6500 Hardware Manual $ 6.50 
Programming a Microcomputer: 6502 $ 8.90 
Basic for Home Computers $ 5.90 

3M "Scotch" B" disks 
3M "Scotch" 5" diskettes SALE 
Verbatim 5" diskettes 
Diskette Storage Pages 

( Write for quantity prices) 

Cassettes (all tapes guaranteed) 
Premium quality, high output lownoise in 5 

screw housing with labels: 
C -10 10/5.95 50/25.00 100/48.00 

MINIMUM ORDER $10.00 C -30 10/7.00 50/30.00 100/57.00 

A B Computers 
115-8 E. Stump Road 

Montgomeryville, PA 18936 
¡2151699 -8386 

10/$31 
10/$35 
10/$27 

each $.45 

rBECKIAN ENTERPRISES 
mmmmmmmmmlw 
All Prime Quality - New Parts Only 

Satisfaction Guaranteed 
EDGE CARD CONNECTORS: GOLD PLATED. Not Gold Flash) 
BODY: Non brittle. Solvent res.. G.E. Valox. 
CONTACTS: Bifurcated; Phos /Bronze: Gold over Nickel. 
ABBREVIATIONS: S T Solder Tail; S/E Sold. Eyelet: 

W W Wire Wrap 3; SW W Short WIWrap; 

PART a 

5010 
5020 
5030 
5040 
5050 
1450 

Description 
50/100 SIT ALTAIR 
50 100 S T IMSAI 
50 100 W W IMSAI 
50/100 S E ALT /IMSAI 
50 100 S/T CROMEMCO 
IMSAI CARD GUIDES 

100" Contact Center Connectors. 
1020 13/26 S/E /rosai MIO: 
1040 25/50 S/E 
1 050 25/50 S/T 
1060 36/72 W/W Vector. 
1065 36/72 S/T Vector. 
1 070 40 80 S E PET 
1 075 40 80 W W PET 
1080 40 80 S T PET 
1085 43 85 S E Cos.ELF 
1090 43 86 S/T Cos.ELF 
1093 43 86 S/T Cos.ELF 
1095 43 86 W W Cos.ELF 
POLARIZING KEYS: For Above 

156" Contact Center Connectors. 

560 6/12 S T PET:NSC. 
575 12/24 S/E PET 
580 12 24 S/T PET 
590 15 30 S/E GRI Keybd. 
620 18/36 S E 

650 22 44 S/E KIM, VECTOR 
660 22/44 S/T KIM.VECTOR 
670 22/44 W/W KIM.VECTOR 
690 36/72 W/W 
710 36/72 S/E 
720 36/72 S/T 
730 43/86 S/T Mot. 6800 
740 43/86 S/T Mot. 6800 
750 43 86 W W Mot. 6800 

POLARIZING KEYS: For Above 

Row Sp. 1 -4 5 -9 10 -24 
.140 3.75 3.50 3.30 
.250 3.95 3.75 3.50 
.250 4.10 3.90 3.70 
.140 5.00 4.50 4.25 
.250 6.25 6.00 5.75 

0.16 0.14 0.12 

140 2.10 1.65 1.75 
.140 2.95 2.75 2.50 
.140 3.00 2.80 2.60 
.200 4.80 4.60 4.30 
.200 4.00 3.75 3.50 
140 4.80 4.50 4.30 

.200 5.00 4.65 4.35 

.140 4.90 4.60 4.25 

.140 5.00 4.75 4.50 

.140 5.10 4.85 4.60 

.200 4.95 4.70 4.45 

.200 5.50 5.20 4.90 
0.10 0.10 0.10 

.140 1.30 1.10 0.90 

.140 1.35 1.15 0.95 

.140 2.15 1.95 1.75 

.140 2.10 1.90 1.70 

.140 2.25 2.05 1.85 

.140 2.40 2.20 2.00 

.140 2.20 2.00 1.80 

.140 2.00 1.80 1.70 

.200 2.40 2.20 2.00 

.200 3.90 3.75 3.50 

.140 3.50 3.30 3.10 

.200 3.30 3.10 2.90 

.140 4.40 4.15 3.90 

.200 4.35 4 10 3.85 

.200 4.45 4.25 4.10 
0.10 0.10 0.10 
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RS232 & 'D' TYPE SUBMINIATURE CONNECTORS: 
QUANTITY 1_4 5_9 1024 I.C. SOCKETS. GOLD. 
DE9P Male 11.45 1.35 1.25 _WIRE WRAP 3 TURN. 
DE9S Female 1.93 1 .80 1.70 14 pin $0 36 ea. 
DE110963 1 2pc. Grey Hood 1.20 1.10 1.00 16 pin 0.38 ea. 

DAI 5P Male 1.95 1.80 1.70 
DAI 5S Female 2.80 2.60 2.40 
DA51 211 1 1 pc. Grey Hood 1.25 1 15 1 .1 0 
DAI 10963 -2 2pc. Grey Hood 1.22 1 10 1.05 I.C. SOCKETS. 
DB25P Male 2.20 2.10 1.90 Dip Solder. Tin. 
DB25S Female 3.20 3.00 2.70 14 pin $0.1 5 ea. 
DB51212 1 1pc. Grey Hood 1.30 1.20 1.10 16 pin 0.17 ea. 
DB51 226 1 A 2pc. Black Hood 1 .40 1.30 1.20 
DB110963.3 2pc. Grey Hood 1.35 1 .25 1.15 
DC37P Male 3.70 3.50 3.35 
DC37S Female 4.90 4.70 4.40 8080 PRIME 
DC110963 4 2pc. Grey Hood 1.95 1 .85 1.75 $6.00 ea. 
DD5OP Male 4.40 4.30 4.10 
DD50S Female 4.90 4.70 4.50 
DD51216 1 1pc. Grey Hood 2.30 2.10 1.90 
DD110963-5 2pc. Grey Hood. 2.40 2.20 2 00 2708 EPROMS PRIME 
D20418-2 Hardware Sets 0.75 0 70 0.65 514.00 ea. 

CONNECTORS FOR CENTRONICS 700 SERIES: 
Amhpenol 57 -30360 For Back of Centronics' 700' Series: 

Price: 5 9.00ea. 5 pcs. S 7.50ea. 
WHISPER FANS: Excellent for Computer cabinetcooling. Extremely quiet. 
Dim. 4 -3/4" x 1 1 2" thick. U.L. Listed. 1-4 5 -9 10-24 

522.00 519.00 $18.00 
WRITE FOR LARGER QUANTITY DISCOUNTS. DEALER INQUIRIES ARE 
WELCOME. 

WE ARE CONNECTOR (EDGE CARD) SPECIALISTS. IF YOU DO NOT SEE 
WHAT YOU NEED IN THIS ADVERTISEMENT, PLEASE WRITE US. WE WILL 
REPLY. 

TERMS: Minimum Order 510.00: Add $1.25 for handling and shipping. All orders 
over 525.00 in USA and Canada: WE PAY THE SHIPPING. 
NOTE: CA residents please add 6% sales tax. 

NO C.O.D. SHIPMENTS OR ORDERS ACCEPTED. 

MAIL ORDERS TO Beckian Enterprises 
P.O. Box 3089 

Simi CA 93063 Valley, ---- r---- - - - - -mi 
Circle 15 on inquiry card. 



A low cost Modem for your APPLE 
that lets you be a part of it all. 

Complete with software on cassette $28495 
Keep up with the latest information, share your 

ideas and programs with other hobbyists, time -share clubs, 
colleges, businesses, friends ... anywhere, everywhere 
across the country. 

-.11- 
an, 

i 
MICR 

- MEW 

NET 0. 

The MICRONET MODEM, an originate - 
answer and auto -answer modem, part of the 
Automodem II series, is furnished with an 
FCC registered coupler and two inter- 
connecting cables and plugs into any standard 
telephone jack. 

MICRONET . .. enhanced by a 
handsomely styled and coordinated enclo- 
sure with a simple inexpensive interface to the 
APPLES' game jack, allows you to make full 
use of all the input /output slots provided for 
other peripherals. Full compatability with Bell, 
Westinghouse 103, and Westinghouse 113. 

Don't be left behind . 

Order the MICRONET MODEM today! 
Manufactured by Micromate Electronics, Inc. 

Dealer's Inquiries Invited 

ASCII KEYBOARD * KIT $79.95 

ASCII KEYBOARD KIT - Assembled and Tested $95.95 
Single +5V Supply Full ASCII Set (Upper and Lower Case) Parallel Out- 

put Positive and Negative Strobe 2 -Key Rollover 3 User Definable Keys 
P.C. Board Size: 17- 3/16" x 5" Control Characters Molded on Key Caps 

Optional Provision for Serial Output. OPTIONAL: Metal Enclosure $27.50 
Edge Con.$2.00 Sockets $4.00 Upper Case Lock Switch $2.50 Shift 
Register (for Serial Output) $2.00. Dealer inquiries invited. 

APPLE II 1/0 BOARD * KIT $49.00 
APPLE II I/O BOARD KIT - Plugs into Slot of Mother Board 

1 8 -Bit Parallel Output Port (expands to 3 Ports) 1 Input Port 15mA Out- 
put Current Sink or Source Can be used for peripheral equipment such as 
printers, floppy discs, cassettes, paper tapes, etc. 1 Free Software Listing 
for SWTP PR40 or IBM selectric. PRICE: 1 Input and 1 Output Port $49.00, 1 

Input and 3 Outpot Ports $60.00. Dealer inquiries invited. 

VENUS 2001 VIDEO BOARD kit $19995 
Assembled and Tested $259.95 Complete Unit with 4K Memory and Video Driver on 

Eprom assembled and tested $339.95. OPTIONAL: Sockets $10.00 2K Mem- 
ory $30.00 4K Memory $50.00 Video Driver Eprom $20.00. 
S -100 Plug -In Parallel Keyboard Port - On board 4K Screen Memory 
(optional). On board Eprom (optional) for Video Driver or Text Editor Software. 
Up and down scrolling through video memory - Reverse Video, 
Blinking Characters. Display: 128 ASC 11 Characters 64x32 or 32x16 Screen 
Format (Jumper Selectable). 7 by 11 Dot Matrix Characters. 

American or European TV Compatible (CRT Controls Programmable). 
Dealer inquiries invited. 

Manufactured 
by Micromate. 

THE APPLESTICKTM s4995 

t35FTn ? Just plug it into your game connector and 
make your present games more enjoyable. 

The APPLESTICK is a wonderful add -on 
for your Apple II. With an APPLESTICK 
you can enjoy the smooth, easy control of 
a true 360° joystick. 

Not recommended for scientific applications requiring linearity 

new ! A DREAM COME TRUE ! 

Introducing:30 MZH 
DUAL TRACE 
PORTABLE 
SCOPE 

for an 
amazing 

MODEL MS 230 

Dual trace 2- channel; separate, chopped or alternate modes 30 megahertz 
bandwidth External and internal trigger Time base -0.05, Microseconds to 
0.2 SEC /div 21 settings Battery or line operation Line synchronization 
mode Power consumption less than 50W Vertical gain 0.1 to 50 volts /div- 
12 settings Size: 2.9" H, 6.4" W, 8.5" D Weighs only 3.5 lbs with batteries 

Complete with input cable and rechargeable batteries and charger unit. 

OPTIONAL: Leather case $45.00 10:1 probe $27.00 (2 for $49.00) 

MS -215 - 15 MHZ DUAL TRACE PORTABLE SCOPE - '399 °" 
MS -15 15 MHZ SINGLE TRACE SCOPE - '299°° 

SHIPPING 5350 / California residents add 6% sales tax 

ELECTRONICS WAREHOUSE Inc. 
15820 Hawthorne Boulevard 

Lawndale, CA 90260 mtsrerma ge A 
(213) 370 -5551 
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Circle 67 On inquiry card. 

* EXCITING MAIL ORDER DISCOUNTS * 
NOVATION CAT 

ACOUSTIC MODEM 
ANSWER. ORIGINATE 
300 BAUD 
BELL 103 

LOW PROFILE DESIGN 

$179°° 

MICROI'OLIS' MetaFloppy.Damn 

1043 (Single) 315Kb $995 " 
1053 (Dual) 630Kb $1695°0 

OUAD DENSITY DESIGN 
COST EFFECTIVE STORAGE 
4 TIMES STANDARD CAPACITY 

EVEN AFTER FORMATTING, 

Stifte II16k 
OR APPLE II PLUS 

$97500 
COLOR GRAPHICS SOUND 

APPLE DISK II $495.00 
INCLUDES CONTROLLER 

SD EXPANDORAM 
064K S.100 DYNAMIC RAM BOARD WITHOUT MEMORY_ $149 00 
*WORKS WITH 2.80. 808088085 16K KIT 21500 

POWER CONSUMPTION 5 WATTS 32K KIT 269 00 
BANK SELECT .PHANTOM REFRESH 48K KIT 349 00 

NO WAIT STATES REOUIRED 64K KIT 409 00 
ADD 550 FOR ASSEMBLED 8 TESTED 

OMPUTER SPECIAL?, 

PORTABLE MINISCOPES 
LOW POWER CONSUMPTION 

MS- 15 SINGLE TRACE 15 MHz $289 
MS-215 DUAL TRACE 15 MHz $389 
MS -230 DUAL TRACE 30 MHz $519 

SOROC IQ 120 
SERIAL RS232C 
FULL ASCII UPPER /LOWER CASE 
NUMERIC KEYPAD CURSER KEYS 
SCREEN CONTROL B 

PROTECTED FIELDS 

$775°0 

LEEDEX VIDEO 100 
12" BLACK & WHITE MONITOR 
VIDEO BANDWIDTH 12MHz+3rbb 
COMPOSITE VIDEO INPUT 

$129°O 
TO ORDER . 

Phone orders Invited. using credit cards Or send personal 
check or money order Add I.. for packing and handling 
Gaklante resident add 6 °., sales lao All equipment Is 
shipped freight collect In factory carton with manufacturers 
warranty All equipment subject to avallab.lily and price 
change without noltce 

2 9 HIGA 
6 4 WIDE 
B 5 DEEP 

Cc 631 RL CAJON ALVA., suns 203, 
ES SAN NNO, CA. 92115 (7141 5794330 

VISA' 

We've Moved! (Pa ciiic 
Of /ce -Site m3 formerly at 2600 El Camino. Real, Palo Alto, CA 94306 

New Address: 918 INDUSTRIAL AVENUE, PALO ALTO, CA 94303 
> > New Telephone: (415) 493 -7455 'IMAM= > > 

PRINTER 
TERMINALS 

ASCII SELECTRIC PRINTER /TYPEWRITER: Why 
Settle for less than letter -quality Printout from y 

IBM Model 725 can 1w used as of ty pe- 
wliler of on-line Printer. Complete with solenoids, 
Power ulppl y, case .1nd ASCII interlace card (I IL to 
CPU P.Ir.Ille1 port). Interlace int.ludr:s programmable 
ASCII translation table on EPROM with up to 8 tables 
for use with various ty Pe sIhcres. Feedback signals on 
completion of each print cycle insures fastest pi inl ins 
spnd (I5 cps). de,mtJdnJ adjusted. 
PI ice: programmed w/3 translation 
tables (one type sl +here) S795.00 

S ELECTRIC I/O TERMINALS by (.fE /In to, mation 
Sy stems). Both ASCII & IBM code versions with micro- 
computer interlace sottwarc & hardware (RS -232 
connector). Cassette drive models permit up to 2-100 
baud data transfer rate as well as oft -line data storage. 
Use as memory typewriter. & use as data entry del -ice 
for oli ice personnel Ianilial With Selectric typewriters 
but not computers. Wide- carriage, interchangeable 
type spheres; optional builtin modem. All units 
cleaned. adjusted & warranted. 

Model 55.11 
(IBM Correspondence code) S 795.00 

Model 5550 
(enrres. code. builtin cassette drive) 51195.00 

Model 5560 
(ASCII code. built -in cassette drive) 51295.00 

'DAISYWHEEL" I/O TERMINALS: Both DIABLO 
and 0051E versions of the industry standard "d.lis1 
wheel" printing terminals .n available. All have 
keyboards vi/full ASCII character set & RS232 serial 
intertace. Models in stuck usually include Diablo 1550. 
D IC 300 & 300Q. GenCom 300 & 3000. and others. 
Prices Ior refurbished units rang, Ir0m 51800.00 
In 52.100.00 
DIABLO HYTYPE 1 Model 1200 PRINTER MECIIA 
NISM: Used, complete and tested. Requires power 
supply. case S mCPU interlau. tested: ... $750.00 

6 Ribbon cable .tnd connectoi 
fur printer Main Logic PCB 5 10.00 
"As-is" spire printer PCB's fur Parts 
(Logic. I heat Sink. Cnnu oI): each S 20.00 
New PinIeed Platen (1.1 -1: 
550 it bought w /printer; scp.lt.nely 

MODEMS 

5 100.00 

POS 103 /202 ' ILIA' ur TI.1 /( II" MODEM: BELL 103 
and /co BELL 202 FREQUENCIES: Unique POS 
control design permits use in one housing of both 
Uellcomp liblc 103 (0-300 baud) and 20? (0. 1200 
baud) modem modules originally made by VADIC 
Corp. tor .1 telephone company subsidiary. FEATURES: 
RS _3_ serial cot erldu, auto -.n s suer auto-dial. a , LED 
display. Telephone line interface via acoustic coupler. 
manual DAA. of auto -answer DAA (sold separately). 
I ULLY ADIUSTED; no special tools required. 3.000 
mile range over standard dial -up telephone lines. 

POS 103 MODEM 5179.95 
POS 202 MODEM 52.19.95 
POS 202 MODEM (AuluAnswer) $279.95 
PUS 103/202 MODEM $399.95 

NO RISK!! 15 DAY APPROVAL ON ALL MAIL -ORDERS 

TAPE DRIVES & 
CONTROLLERS i 

P05.100 NRZ1 TAPE DRIVE CONTROL LER /FOR 
M T TER: Designed as interlace between 5100 bus 
mCPU and 9-track, 800 BPI. NRZ I t.lpe drive. Allows 
microcomputerist to recel and write IBM-compatible 
Ya' mati tapes. Software provided for 8080 or /.80 
systems. Requires model tution lut drives of various 
mfrs. Std. version: 2 MHr 8080 /Z.80 CI'U loi use with 
12' /sec. Pl- RTEC -style Tape Drive. 
Price: (Ineludr:s S -100 card. controilci said. 10' cable. 
Sot t w are listing) . ............... 
NRZ1 TAPE DRIVE by CIPIIER Data Ptuducts: I ull 
sire PI RTEC -style 800 BPI dr!ve model IOO8XX; 
2100' 1 ape, 9 track, 25 lo 37 ips. used. refurbished. 
Wt..gypro'. 120 lb. Price:.. . .... 51500.00 
CONVERT 15' IBM OFFICE SELECTRIC TO I/O 
TYPEWRITER: Kit includes asseinbk.d solenoids. 
switches. w ire harness. magnet driset PCB Plus instruc 
lions lot installation and mCPU interlace .. $700.00 
DIGITAL CASSETTE DRIVE (I rom CITE /IS Terminal): 
1800 baud, 6- /sec: AC motor; fwd /revend circuitry 
plus lagnc head. no read /write electronics ... $25.00 
FORMS TRACTORS, M Variable so '1 urni 
A -1 inet-tor print lermínals: 
ail Model íuSP tor 15- Can age 

IBM Selcetrics (used) 571.00 
b) Model K81 fur QU \11 a UTAHLU 

I I s ly pc I or 11 printers (nest) $90.00 
POWER SUPPLIES loir Disk Olive. mCPU, tested 
undeI load shown: 

No. 5I9 lys /Ian & AC cord): +SV reg. 
12V reg., +21 V, @1 A (10 Ib.) $ 39.95 

rue documentation included PLUS interface instructions whet, indit.lted. All equipment is shipped insured 1OB Palo Alto within I.1 day's alter check clears or COD order is 

received. Prices may change without notice. Call or write tor details. qudnlils prices. catalog. IS dap return privilege PLUS 90 day no charge replacement 01 defective parts. 
All coders shipped Irony stuck. No back orders, no substitutions. Master Chug, and VISA accepted. 
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10 -DAY FREE TRIAL 

=MIMI 

4K - Keyboard C 
BK - Keyboard C 

16K - Keyboard B 
16K - Keyboard N 
32K - Keyboard C .. .. 
32K - Keyboard B 
32K - Keyboard N .. . 

C - calculator keyboard (only version with lape deck) 
B - Large Keyboard (graphics not on keys) 
N - large keyboard with graphics symbols 
Used BK PET with 90 -day warranty . ...... $650 

$100 FREE ACCESSORIES 
WITH 16K or 32K PET 

Buyourl6Kor32KPETandwe Ilgiveyou your first 5100 worth of 
accessories, FREE. Just indicale on your order that you have 
reduced the Cost of your accessories by $100 

FßEE Terminal Package with 8K PETs 

S 595 
S 795 
S 995 
S 995 
51295 
$1295 
$1295 

AVE COMMODORE 
DISK DRIVES 

Reg. $1,295 Sale $1,100 

apple 
est p 

200 FREE ACCESSORIES 
The new Apple Il with Applesoft BASIC built -inl Ehmr 
nales the need for a $200 Firmware Card and includes 
new Auloslart ROM for easy operation. This combined 
with the FREE accessories from NCE could save you up 
to $400 on a 48KApple II system' 
16K Apple II Plus- $1195 (take S100 in free accessories) 
32K Apple Il Plus- $1345(take $150 in free accessories) 
48K Apple I I Plus- $1495 (lake $200 in bree acre ssories) 

Apple II Accessories 
Centronics Printer Interlace 
Disk and Controller ..... . 

Second Disk Drive 
Parallel Printer Card 
Communications Card .... . 

Hi -Speed Serial Card 
Firmware Card 
Hobby / Prolo Card 
Microverle, I Mod. 
Sanyo M2544 Recorder.. .. 

. Call for Availability 

Call for 
Avalbabllfly 

8225 
5595 
5495 
$180 
5225 
5195 
5200 
524 
535 
S55 

IN STOCK NOW! 
EVERY ITEM IN THIS ADVERTISEMENT IS IN STOCK 

AND READY TO SHIP, EXCEPT WHERE NOTED. 

NOW Graphics printer 
$1,098 for Apple II 

Now you can print high resolution graphics from your 
Apple using the IP -225 printer and graphics option from 
IDS. The P-225 is a tractor leed primer with 96 possible 
characters. Line length is 80/132 col. with a speed of 
50/80 cps. We include software which allows it to use 
either parallel or serial interface at 1200 baud. ABSO- 
LUTELY FREE (you save $50)' 

PET ACCESSORIES 
Commodore Dual Floppy Disk Drive 
Commodore Printer (tractor leed) 
Commodore Printer (friction leed) . 

Second Cassette - from Commodore 
Commodore PET Service Kit 
Beeper - Tells when lape is loaded 
Petunia - Play music from PET 
Video Buller - Attach another CRT 
Combo - Petunia and Video Buller 
New Serial Printer Interl ace for PET 

Call for Availability 
PET - Compatible Selectric in Desk 

PET OWNERS .. . 

REMOTE 
TERMINAL 

for 
only $69 
A self- contained 
module and program 
cassette enables your 
PET to function as a 

300 baud terminal, 
Supports Upper /Lower 
case, Rubout, Escape 
8 all control functions. 
Output is TTL. 

WITH 

FßEE 8K PET 

PURCHASE 

NEW 

Send for our 
FREE Catalog 

Hazeltine 1400 
11 

SUPER SALE PRICE 
TOO LOW TO ADVERTISE 

LIST SALE 

$1024 
$995.00 
S995.00 
$95.00 
S30.00 
$24.95 
$29.95 
$29.95 
$49.95 
S79.95 

$895.00 

Now, 8OOK 
DISK & 

MEMORY 
EXPANSION 

You can instantly turn 
your PET into a speedy 
and efficient professional 
computer. Its easy with 
the new 400K Disk Drive 
and Memory Expansion 
from Compulhink Add up 
to 32K internally then load 
20K program in only 3 

seconds! 
8OOK Disk 

Drive $1,295.00 
Memory Expansion 

16K 5425.00 
24K $525.00 
32K $615.00 

Immediate Delivery - 2 -Year Factory Warranty 
You may have seen the Hazeltine advertised at $850. You 
may have seen it sale prices at $749 or even $699 but our 
new price is so low that we can't even advertise il. Call us 
for a quote. Hurry. we havea limited quantity at this price. 
The 8048 -based Hazeltine 1400 has a 12" screen. 24 x 80 
display. TTY-style keyboard. addressable Cursor. and 
RS -232 IIO from 110 to 9600 baud. 

Hazeltine 1410 - $835 Hazeltine 1510 - $1195 
Hazel'ne 1500 - 51069 Hazeltine 1520 - 51499 

LOW COST 
PRINTER 

ret FOR 
PET 

$395 CAT 
COUPLER 
New 300 baud 
Originate /Answer 
Acoustic Coupler. 
Looks good. works 
great $189 priced at 

IN STOCK 
NOW 

from Heath Data Systems 

The All -In -One Computer 
Dual Z -140 Processors Built -in 102K Floppy Disk 16K 
to 4814 RAM 25 x BO Character Display Upper /Lower 
Case and Line Graphics BO Character Keyboard with 
Keypad B User -definable Keys Two BASIC's and 
Auto -Scribe Word Processing available Can support 
CP /M 

Heath's Third generation of computers is a compact, 
hi -style desktop unit which includes a complete termi- 
nal. a computer and a disk All -In -One' System includes 
Bootstrap in ROM. other programs available separately. 
HDOS operating system includes Heath's BASIC. an as- 
sembler and text editor along with important disk 
utilities. Microsoft language requires HOOS. 

WH89 with 16K RAM 
WH89 with 32K RAM 
WH89 with 48K RAM 
WH 17 Second Disk Drive 
Dualpore Serial Interface 
HOOS Operating System 
Microsoft BASIC 
Word Processing 

$2.295 
$2.445 
52,595 

5550 
585 

5100 
$100 
$395 

CompuMart SINCE 

Department BYB9 
270 Third St., Cambridge, Ma., 02142 

To Order Call 1(800)343.5504 
in Mass. (617) 491.2700 

Member: 
Computer Dealers 

Association 

Circle 54 on inquiry card. 

1 +1= 3RIGHT! 
EDUCATORS 

ORDER YOUR 
FREE PET 
TODAY! 

Between now and Nov. 30th any educational institution 
which buys 2 PET's at list price will receive a 3rd PET 
ABSOLUTELY FREE! That's right. FREE! For example. 
buy 2 BK PET's al $795 each and get 1 8K PET. FREE. Buy 
1 16K at $995 and 1 32K at $1.295 and your school will 
receive 1 16K PET absolutely FREE! Join the hundreds of 
public it private schools. colleges. and Universities who 
have bough) from us with confidence. Look at our PET 
box in the upper left hand corner of this ad for descrip- 
tions and prices of the Commodore PET product line. If 
you need more Information just call, we love questions. 

SANYO MONITOR 
$169 $279 

9 -inch 15 -inch itt$43Q. 

IMPORTANT ORDERING INFORMATION 
All orders must include 4% shipping and handling. Michigan residents add 4% 
for state sales tax. All foreign orders (except Canada) need an additional 10% for 
shipping and handling. 

Phones open from 9:00 a.m. to 7:00 p.m. EST Monday-Friday, 10:00 a -m. to 
5:00 p.m. Saturdays P.O.'s accepted from D S B rated companies - ship- 
ment contingent upon receipt of signed purchase order All prices 
subject to change without notice Most Items In stock for immediate 
shipment - call for delivery quotation Sorry, no C.O.D.'s 
In the Ann Arhorarea ?Retail store open 11:00 a.m. to 7:00 p.m. Tuesday- 
Friday, 10:00 a.m.to 5:00 p.m. Saturdays (Closed Sunday and Monday) 

If not satisfied, return your purchase with -in 10 days for full 
refund of purchase price! 
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7400 TTL 
55747071 ,29 
917477N .29 

91740014 

5874004 
16 

16 

5574739 35 

$7174749 39 
59741699 
$11741694 

09 
89 

54471021 16 94747511 .49 51774921 1.95 

5N7103N 18 55474766 75 $1741639 69 

0974971 18 2974799 500 5N74164N 89 

SN7/05N 10 5104805 SO $N74165N 89 

SN7/06N 29 5974211 99 $574664 125 
91740751 79 4174529 59 SN74167N 95 

9474087 20 5N74494 .79 $X741705 1.59 
SN7409N 20 947486N 35 $11741791 6 00 

SN741(NI 19 297489N 1.75 $N74173N 25 

57174119 .25 9174905 45 $974174N 89 
$974129 15 $574994 59 $974175(1 .79 

5974114 AO 5117495 :13 5N74176N .79 

597410 70 2974931 A3 511741779 79 

SN7416N 

SN7417N 

25 
15 

51174994 65 

2974941 65 

91741799 
$11741909 

195 
fl 

597120N .20 57474965 fi! $r17418111 95 

5971279 29 5974979 100 $97416771 79 

SN7422N 39 5N7410Q1 89 91741191 195 
$N7123/1 25 57174979 35 $717495971 1.95 

SN7125N .29 41741091 59 519418811 9 95 

$4474369 29 9174176$ 1.95 29749507/ 3.95 

SN7427N 25 5041219 35 $14741999 125 
297429N 
5N74309 

39 

20 

5974122$ .39 
51174123N A9 

2974191N 
$N74965 

1.75 
.79 

597435 75 511741259 .49 59747139 79 

54747770 

29743M1 
25 

.25 
51741269 49 
5974132N 75 

$9747144 
0717419241 

89 
69 

5974399 25 511741365 75 9N74716N 49 

5X74407/ 10 597414111 79 $M74967N 09 
9.17449 e9 4174142/4 2 95 5974710/1 I 49 

4174421 49 29781439 295 917499N 1 49 

9174439 35 5974144N 295 011740200 4 
904141 
2974459 

75 

75 

54741454 79 
41741476 195 

$N7425g1 
41742791 79 

3574469 69 41741401 1.29 917429311 2 25 

SN7117N 59 SN7/15071 89 5N74784N 395 
2974191 79 501741539 S9 9470854 7.95 

2974501 
9174591 

20 

20 
567415214 .59 
2974155 59 

917/3659 
$1743691 

69 
69 

$N7153N 20 29741595 99 SN74367N 69 

0974591 
297159A 
2974607 

.20 

.25 

$574155N 79 

5974156N .79 
SN74369N 
SN74390N 
51743938 

69 

1 95 

.20 59741579 65 195 

C04000 
CD4001 

27 

13 C/MOS 
004070 55 

cOp71 23 
304002 
304006 

23 
119 

304028 
C0029 

89 

119 
304072 49 
C040H 139 

CD41n7 25 C04030 49 C04081 21 

Cp4009 49 $04035 99 23 

30409 49 014040 119 00400 99 

(W4011 23 m4011 1 25 OROS 2 19 

C04012 25 304042 99 4e414401 14 .95 

C04013 39 301043 15 14011110 14 95 

C04014 139 30944 49 MC14411 14.95 

CD4015 

0'6 

I 19 

49 
004046 
004041 

1 79 

250 
M4M419 4 95 

71414433 1996 
=317 1 19 034344 I 35 MC14970 70 

B 99 304079 49 Mc14507 99 
4019 49 534050 49 7414562 X.50 

:0 I 19 C01051 1 19 MC145n 350 
1:021 

IJ22 
139 
1 19 

CÁ4053 

194056 

1 19 

295 
COä01 395 
c04s10 1 39 

1023 23 104059 995 C04511 129 
:124 
:125 

79 
23 

04040 
314066 

1 49 
79 

3D4575 299 
434518 29 

:.:26 2 25 CO40E8 39 304520 129 
69 004069 45 301566 2 25 

;; 74C00 249 
740164 2 49 

+r.04 39 74485 249 74073 260 
74308 ä 74390 1.95 744192 249 
74410 39 74090 I.99 74083 2.49 
7974 195 74C95 195 740195 2 49 

7400 39 710107 1.75 710922 7 95 

74330 39 743151 2 90 743923 6 25 

74C42 195 741;I54 300 743925 6 95 

74340 2 49 743157 2 15 743926 8 95 

74473 69 740160 249 10095 1 50 

j4$74 89 743161 2 49 90397 1 50 

78!05 

L!a10fiH 

1 75 

99 LINEAR 1971194 79 
51.171714 39 

99091 BO 1M31oK-I8 35 167723149 55 

1183010901 35 1Á4340124 35 1103371 100 
1913021 75 1M3101-5 25 117344 1 19 

1033011 1 00 3838016 20 147411" 35 

103091 
111707C7.'11 

60 

35 
L ÁO407-8 
6h13401-12 

25 
25 

59741-145 39 
1p947991 79 

161308311 II 100 1113107.15 25 L974999 39 
173097: 110 1513401.18 75 19131011 195 
L1.1309+ 1 25 943401 24 25 LM14960114 59 

L6!310144 1 1 5 11.13595 30 Á!C14899 195 
114131171N 90 19.1701 95 1.1C14891 05 

16131214 195 1.1.137311 iS 0414905 95 

161317Á 6 50 LM377f1 00 1.5115564 17 5 

19311101131 

1143199 

1 50 

190 
3M3B0N 
LM38001 

15 

99 
MC17415CP 7.00 

W211171 195 
11432093 735 L011N 79 197901N 29$ 
1142206.5.2 135 Ak11N5 19 674305354 1.30 

U9590442 135 71E5094 600 1.9130629 149 
593204.75 e 35 1415104 600 l939005134011 59 

114208.10 
L317201-21 

1 75 
1 35 

X05298 495 
NES56Nv 395 

L1439055 149 
1.9139095 1.25 

1117201.5 1 25 M536T 500 M6558V 59 

4.1.13201á 2 1 75 M5401 6 00 p338 1 95 

0673201-1 1 25 509411 1 95 6565450r1 49 
4.13207-12 125 NE550N 1.30 75A51CN 39 
LA13101.15 1 23 NE555V 39 75=5239 39 

LM320711 
193207.24 

1.25 
1.25 

7e55fi6 99 

7115600 5 00 

7545301 39 
/S454CN 39 

1392366 595 NE5618 5 00 7549101 79 

1M324/1 149 N93620 5 00 7519201 89 
LM339X 99 NE565NA1 125 7549311 89 
1613e94-5 1.35 056601 I 75 7519CN 99 
001014 
1113401-8 

135 
I 35 

NE567VIH 99 
71E5709 / 95 

1104176 1.25 
934151 3 95 

15540 612 135 17170323 H. 69 R31194 4 95 
14971 1.15 175 LM7O9N H 29 034965 449 

741500 
IJLSO7 

29 

25 
74LS00TTL 7415131 B9 

7415139 69 
741502 

71503 
29 

29 

711547 69 

741551 29 

1415151 89 
7415155 89 

741501 35 
741554 29 7415157 89 

711505 35 
711555 29 7415160 115 

71506 29 741.573 45 7415161 115 
743509 35 

741574 .15 7415197 75 

741510 29 741575 59 71563 15 

741511 
741513 

75 

59 

71576 45 

741578 49 
71594 75 
7415175 90, 

741.514 1.25 741583 69 7415191 19 

7.4.515 35 741585 125 7415190 15 

741520 29 
741586 45 741.5191 15 

7152, 
741522 

35 

35 

74590 59 
741592 75 

7415192 15 

715967 15 

711526 35 71593 75 715964 15 

74627 35 741595 99 7415195 15 

111525 35 141596 I 75 7415253 91 
746530 29 745107 45 745157 89 
71532 35 71599 15 7115258 1 70 

741537 
71540 

45 

35 

715112 45 
7415123 125 

7415260 69 
745279 75 

74..542 09 711.6125 89 745367 75 
1415132 99 
1435135 J9 

745368 s 
71620 7 49 
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INTERNATIONAL 
TIME ZONE CLOCK 

-- Four individually pro- 
grammed clocks to time 
zone of your choice 

41 6 OS 99 Single synch. switch to 
synchronize time zones 

ZURICH Alterable vinyl lettering 
(change zone identity let. 
Serino when desired) 

5 OS 49 Hrs., minutes IS seconds 

LON000 displayed for each zone 
Hi-bright LED digits (.6" 

character height) 
" T Continuous AM or PM in- 

2 05 49 dication using 12 hr. format 
New YORK SPECIFICATIONS: 

Y ^ 
Power: Wall plug transeGm- 
e r Input 4011894 117 V AC60Hz 
output vo11age I2VAC 60112. 

I 05 49 
SAN 

Case: Standard: wood mold- 
ing w /sknulated walnut tIc- 

f1146C1SCO 1sh red plexlglasslens. Mack 
textured ABS back. 
Dimensions: 54 

T2.4 Assembled $159.95 

DISCRETE LEDS 
.200" ola 

XC556G red 5/S1 

XC556G green 1/ 1 

XC556Y yellow 4/f1 
XC556G clear 4S1 

.200' die. 

X02211 led 541 
X2G peen 441 
XC22Y ydbw 4/51 

.170' dla. 
MV10B red 1/51 

.015' Ola 
MV50 red 6/51 

INFRA -REO LED 
1/1.41/4.41/16' 1111 

5/S1 

X020911 
/IC2096 
X02099 

035269 
XC526G 
XC526Y 
XC526C 

%CUIR 
XC111G 
531119 
XCtt1C 

.129' dla 
red 
peen 
yellow 

105' dia. 
red 
peen 
yellow 
cear 

.190 "dia. 
red 
green 
yellow 
clear 

111E 
MAN I 

MAN: 
MAN I 
MAN 4 

MOON 70 
?IAN TY 

MNI 72 

MAN 74 

1.149 82 

6749 84 
714713620 

MAN 3630 
7897 3640 
71471,1610 

7486460 
6191 4710 

914144730 
MN 4749 
MAN .9571 

PAM 4810 

9946610 
5109 5630 
79N 6300 

MAN 6650 
MAN 6660 
MAN 6E80 
MAN 6710 

DIGITAL STOP TIMER 
OR CLOCK 

1_:2 :!: Li2 

10 hour stopwatch timer 
12 or 241 lour operation 

6 function controls: fast, slow, hold. 
reset, 12/24 hour and 5/6 digit 
Large .560" red display 

50Hz or 60Hz operation 
Includes mounting bracket 

Sin: 4" 71 2" X 5" 

JB1001A Assembled ... $59.95 

AV-5-9100 
AV.5-9200 
AV.5.9rfl3 
AV 5 2376 
1400165 
74C912 
74C923 

ICM70/5 
ICM7205 
ICM7207 
ICM7208 
ICM7209 

TELEPHONE /KEYBOARD CHIPS 
Push Button Telephone Dialler 
Repertory Dialler 
CMOS Clock Generator 
Keyboard Encoder 61 keys 
Keyboard Encoder 16 keys 
Keyboard Encoder 16 keys 
Keyboard Encoder (20 keys 

ICM CHIPS 
CMOS Precsion Timer 
CMOS LEO Stopwatch/Timer 
OsoOator Controller 
Seven Decade Counter 
Clock Generator 

$11.95 
14.95 
4.95 
14.95 
7.95 
7.95 
6.25 

24.95 
19.95 

7 50 
19.95 
6.95 

NMOS READ ONLY MEMORIES 
MCM6571 128 X 9 X 7 ASCII 5411eá with Greek 13.50 
MCM6574 128 X 9 X 7 Math Symbol 5 Pictures 13.50 
MCM6575 128 X 9 X 7 Abha' Control CAN Gen 13.50 

5/S1 

4/S1 

4/51 

5/S1 
4/S1 
4/51 

4/S1 

5/51 
4/51 
4/51 
4/51 

TIMEX T1001 
LIQUID CRYSTAL DISPLAY 

CLASS II 

FIELD EFFECT 

PM a X24 

RP TP 
a i CHARACTERS 

514146E ENUNCIATORS 
2.00 x 1.20' PACKAGE 
INCLUDES CONNECTOR 

T1001- Teansmksive $7.95 
T1091ARdNakn 6.25 

TL074CN 
n/94CN 
TL495CP 
11C90 
95H90 
4933 
MK50240 
D50026CH 
TIL308 
MM5320 
MM5330 
LD110/111 
MC14433P 

MISCELLANEOUS 
00a0 Low Noise bilet Op Amp 2.49 
Switching Regulator 4.49 
Slryle Swilchmg Regulator 1.75 
%We 10/11 Prescakr 19.95 
AiSpeed Divide 10/11 Presoler 11.95 
Photo -Darlington 0770- Isolator 3.95 
Top Octave Freq. Generator 17.50 

5Mha 2 -phase MOS click driver 3.75 
27" red num display w /integ. lope Chip 10.95 

TV Camera Sync. Generator 14.95 
415 Digit DPM Logic Block (Special) 3.95 
345 Digit AID Converter Set 25.00/set 
311 Dot AID 30nverlel 13.95 

LITRONIX ISO -LIT 1 

Pnoto Transistor Optolsolator 
(Same as MCT 2 or 4X25) 

49i each 

SN 76477 
SOUND GENERATOR 

Generates C0mples Sounds 
Low POW - Programmable 

$3.95 each 
TV GAME CHIP ANO CRYSTAL 
ÁY.3. 8500.1 and 2.01 749/ Clys al IChop 6 Oy911 

includes score display. 6ga:nes and select a 7 s. eft 7 BfJ /set 

DISPLAY LEDS 
7038600 NT PRICE 

Common Anode-red 210 7 95 

5. 7 Doi raaal..rea 300 4 95 

Common C4110414.19 175 25 

Common Catnadeted 187 1 95 

Common Anode-green .350 1.25 

Common Anode-yellow 300 99 
Common Anode-red 300 99 
Common C4lrode-red 300 1 25 

Common Anode-0190 3m 49 

Common C40ode-9e1aw 300 99 

Common Anode-orange 303 49 

Common Anadcaran9l 1 .300 99 

CammanCalWOe-oraó9e 100 99 

CammanAn00e-canDe 700 99 
Common a17aOearan9e 100 99 

Common Anode-red 400 99 
Common Anode red I 100 99 
CammnCmadered 400 99 
Common Anpdennaw 400 .99 

Comm?, CaabOe-7edpw 400 99 

Common AnadeamngeD D 560 99 
Common Anode-orange c 1 560 99 

Common 31010deatran9eD D 660 99 
Common Cathode-orange 1 560 99 

Co A d - racy .560 99 

Cannon Cahpda-anlMe 560 
Demmer Alede-rm.00 560 

99 
99 

TTPE 
714146730 

MM 6140 
M95 6750 
MAN 6760 
MAN 6700 

04.701 
00104 
01707 

01725 

31741 
04.746 

03747 
01749 
D1750 

59338 

PO70 
R4L7355 

140359 
5N3507 
590507 
5082-7770 
NOSP.7100 
40653403 
5662.73L0 
50B47303 

5067334 
6082 7349 

POIAN70 HT PRICE 

C ormes AnadcIed _ I 560 

Cpmnan abode -red -0 D, 560 99 

Common al5Cer14.1 n 1 560 99 
Camman Amade -red 560 99 

Common 607800 95 .S63 99 

Cdnm9 Anode -redo 1 .302 99 

Com en amude.Ied .300 99 

Common Anodeled 300 99 

Coro nal alnpde-red S00 1 49 

Common Anode -ed 600 1 25 

ConinonAnadered _ 1 630 1.49 

Common Anode-red 600 1.49 

Common atmde red o 1 530 119 
Common Caie/14,R 619 119 
Common Calnadered 110 35 

Camion Cathode 250 69 
CotImon Cathode c I 357 99 
Camman Calorie .357 75 

Common Cathadnl70500) 500 .99 

Carman Anode If 55101 500 99 

Common An0Je -red 300 99 
Common Anode re 600 I 50 
Common C4lhade red 800 150 
4 . 1 sal 401.RI P 600 19 95 
4 e 7 SDI 01914LH P 600 19 95 

boencrge Lnaracler I- II 600 15 00 

4. 7 SOI mon -He. depmal 600 21 50 

99 

X11205 58.40 
X11210 4.40 
X11215 4.40 
X11320 1.55 
X114555 1.50 
08555 .39 
SIR556 .99 
/ 0567CP .99 
101S67CT 1.25 
XR131OP 1.95 
XR1468CN 315 
X711486 1.95 
591489 1.95 

EXAR 
JE2209(8 19.95 
081900 320 
012206 4.40 
X62207 3.85 
X112206 5.20 
X02209 7.75 
X02211 5.25 
X412212 435 
XR2240 3.45 

XR2212CP 1.50 

X512567 

X53103 
X114156 
1014151 
X114196 
014202 
X14212 
mums 
094739 
X04741 

320 
2.99 
1.25 
1.25 
3.95 
495 
3.50 
2.05 

.75 
1.15 
1.47 

RCA LINEAR 
CA30131 2 15 34300271 
3820231 2 56 3430879 
C430351 2 49 CA304414 
3430391 1 35 3430671 
3A30791 1 30 0831307 
CA31159$ 3 25 p31419 
C430609 3 25 3131601 
3430801 85 C0340114 
CA306141 2 00 CÁ360071 

BpXN 
14 pRlP 
16pn6P 
18 pen 1.5 

m Ro 1P 

1 p:n ST 

16 gin 51 

non SI 
78 pro 51 

6ewSG 
14 me SG 

16 ow S0 
low 5G 

1-24 

117 
.20 

p 
34 

f 27 

30 
35 
49 

110 
35 

38 

52 

Bpn VAV 639 
le gin W4V 45 At 37 
14 pm MI 39 38 37 
16 En WW 43 42 41 

18 gin MW 75 60 62 
20 gin WW 65 .79 .12 

2.00 
I60 
.85 

3 75 

139 
1 25 

1 25 
59 

l 51 

CALCULATOR 
CHIPS/DRIVERS 

16915725 52.95 
MM5738 2 95 
009864 2.00 
918565 100 
0418887 75 

DMB889 75 

9374 7 rep 

C A LED 011011 1 50 

CLOCK CHIPS 

995309 
M515311 

7545312 

MÁ5314 
91615316 

6015315 
M615369 
617.15347 19984 

Il: n 

54 95 

4 95 
4 95 

6 95 

911 
2 95 

4 95 

6 95 

MOTOROLA 
60140817 0495 

490140490 5.75 

70011391 2 95 

70030270 2 95 

6C3061P 350 
1,134077744161 7 50 
0340245 3 95 
9740405 6 95 

M04044P 4 50 

IC SOLOERTAIL - L 7W"AOFILE (TIN) SOCKETS 
25A9 50100 1-2 25-49 50-100 

16 15 22 PR LP 1.3 
19 18 21pnLP ,7 

21 20 21om lP 4 44 43 

29 27 75pm LP 60 59 .58 

31 70 SOLOERTAIL STANDARD (TIN) '4* p 6 62 61 

25 24 I= MN 26pm 57 5 99 90 51 

27 25 36 pm 5T 1 7 1 26 I 15 

32 30 40 pie 57 1 59 1 45 1 30 

as 
42 SOLOERTAIL STANDARD (GOLD) 

27 24 21 pm 50 $ 70 63 57 

32 2BDlnSG 110 1.00 90 

75 72 76pMSG I.fiS 140 126 
47 43 40pi^SG 175 1.59 1.ä 

36 35 
.37 .36 

38 n 99111E WRAP SOCKETS 

(GOLD) LEVEL #3 72590595 .95 .I5 .75 

21 pM WM I OS 95 .85 
2891 5W4 I 40 125 110 
36pmWW 1.59 1.45 130 
10pmWW 1.75 1.55 140 

DIODES 
IYPE VOLTS W 

19716 3 3 400' 
1051 51 400m 
19752 5 6 400' 
1r1753 6 2 100m 

15754 6 B 400m 
91757 90 400m 
19759 12 0 400m 

114959 8 2 400m 

N965 15 400, 
195232 56 500m 
015231 62 500m 
115235 6 8 500m 
195236 7 5 500m 
I165242 12 504n 
155245 15 504e 
111456 75 109 
15456 90 7m 

I5459 160 10m 
1114601 50 P151 859 

TYPE VOLTS W 
I514902 100 PN I AMP 

POKE 194003 20051111 NAP 
41100 190004 400 P141 AMP 
4 1 00 194005 600 P141 AMP 
4/1.00 174006 84P161 Á6N 
4/1.00 06007 1000 PN I Ili 
1/1.00 1436170 50 200et 

4 /1.00 194140 75 10m 

411.00 1f44154 35 105 
4/1.00 194733 51 +r 
47100 484734 56 lw 

21 X4735 6.2 two 

28 044730 68 lw 
24 154736 8.2 lw 
21 154742 12 Iw 
29 154714 15 In 

21 151163 50 59 35 A M 
6/1.00 151184 100 PN 3S 5MP 
651.00 19I185 150 PIV35 AMP 

511.00 151106 200 510)5 A145 

12/1.00 151184 400 P1535 AMP 

PRISE 

12/1 00 
1211 00 
12/1 00 

l0/I " 
lo 

lo 

6' 

121: 

160 
1.70 

170 
Ib 

3 00 

SCR ANO FW BRIDGE RECTIFIERS 
336D 154 94 4005 S39(2111849) 

C36M 354, 6005 SCR 

292328 1 64 6, 305 SCR 

MDA 9801 1271 1., SOU 1W BRIDGE AEC 

004 9803 IZA r 200V FW BRIDGE ROC 

5195 
1.95 

50 

195 
1 95 

C10661 
6175405 
455406 51 

11597 N 
11596 61 

40409 
40410 

43673 
9915 4 

2712219A 2, 

522218 4, 00 

522711 5 00 

012222 Made 7:100 
2123694 41100 
$552369 5/100 
79424414 4 /1.00 

292906 411 00 
292907 5/1 00 
P9907 Make 7/1.00 

57925 5100 
µN2955 125 
2713053 2/'00 

50 TRANSISTORS 2713904 
30 793055 89 293905 
00 1/13E3055 1 00 293906 
03 2X3392 5/1 00 29/013 

00 2713398 51100 254123 
75 P93567 34.00 P44240 
15 493560 4II 00 P114250 
75 R13569 4100 2714400 
00 N 75363071 sit 00 2114401 
00 0053702 541 00 2544402 

253704 51100 2744403 
51753704 Sol 00 54409 
3743705 51100 55086 
6953705 511.00 915087 
753706 5/100 55066 
6053706 571 00 295089 
2743707 511.00 255129 
53711 50.00 085139 
253729 60 P715131 

537255 1.00 214939 
293772 2 25 55210 
293673 1 CO 255149 
"63903 5100 2715951 

4/1 00 
4I1.00 
3/1.00 
41.00 
41100 

44100 
4/100 
L100 
I11 00 
44W 
LI00 
4/1 00 
411.00 
411 00 

40.00 
5100 
5102 
5/1.00 
51.09 
5100 
3100 
3101 

1/4 WATT RESISTOR ASSORTMENTS -5% 
ASST. 1 Sea 

ASST. 2 Sea 

ASST. 3 5 ea 

ASST. 4 5 ea 

ASST. 5 5 ea 

ASST. 6 

ASST. 7 

ASST. 8R 

671:710 

IN19W 
.171111110 

le 0151 I(Pj Oust 16414,1 1.44 

'III II41 :/111711M 13711111,1 i.nl Ilir. 
4,0.IIIN 1&114991 . 

Il, 

l 

so Pos 51.75 

50 PCS 1.75 

50 535 1.75 

50 PCS 1.75 

so PCs 1.75 

1.75 5 ea 9 4. . .6r. L51 50 PCS 

17,1 I.201 1.50r 1.10.1 

5 ea 2.761 3.71.1 3.931 1,7M :.651 50 PCS 1.75 

Includes Resistor Assortments l-7(350PCS.) 59.95 ea. 

CAPACITOR DISCO017507000 CORNER 

510.00 Min. Order - U.S. Funds Only Spec Sheets - 25d 
CNif. Residents Add 6 %Sales Tao 1960 Catalog Available -Send 414 stamp 
Postage -Adds %plosSl Insurance lif desired) 

FßEE 

CATALOG 
lameco 

ELECTRONICS 

PHONE 
ORDERS 

WELCOME 
14151592 -8097 

51.1//. ORDER 1 LE('TRUNIC.S' I1'OR /3)IL'//) /i 
1021 HOWARD AVENUE. SAN CARLOS. CA 94070 

ADVERTISED PRICES GOOD THRU NOVEMBER 

13 99 Igg, 1.9 10 99 MO 
10 pl 05 04 03 001!,7 05 64 075 
22 pl .05 04 m 03470 05 04 035 

47 pl .05 04 :03 ma/ .0S .04 035 
130 p 05 .04 03 012yr .06 05 04 
220 p 09 04 03 047Hr 06 .05 04 
470 al .os 04 035 .lyr 12 09 075 

110901.TMIIIMPIW COMMON 
mim! 12 10 07 .022nd .13 II .09 
0022 12 Io .07 047m1 71 .17 13 

0047m1 12 IS 07 Iml 27 ,27 17 

u1m1 .12 10® 07 22m1 33 27 .22 

214 1 4/4714104e501101 CMAC111q 
3D 

0 
.26 1,350 

15/358 
224355 
maw 
47/5V 
68í35v 

10/354 

Á7/5W 
1.075014 
3.3,50V 
4 7,254 
9250 
10/50V 
22/15V 
22'50) 
47,2N 
u.s0v 
71925v 
90/505 
202v 

2191508 
470125V 
1000/16V 

2200.164 

.21 23 17 2 21355 .35 .31 :ñ 
26 23 17 33/25V .35 .31 .27 
25 23 17 4.7í25V ,17 .26 .23 
25 23 17 6 1125V .49 .45 .35 

20 .23 11 15/254 .70 .68 
:`Á9 18 .23 17 21/6V 

11119579116 MINAIIM ELEC190LttC CAPACITORS 
axial lead Rr9I41 Loaf 

15 13 .10 47059 71 17 10 

16 14 11 47/SO4 16 14 11 

14 12 09 1.0/169 15 .13 .10 
15 13 10 101250 16 14 11 

IS 13 70 IO:SOV 6 14 II 
16 14 12 47/16v 4 13 IO 
17 15 12 47/a55 IS 17 10 

24 20 I8 4.7/505 16 N If 
19 17 IS 9:160 14 17 09 
25 21 19 101259 15 13 .10 
24 20 .10 951104 16 14 12 

35 30 28 47/504 24 21 19 

32 20 25 1001169 19 .15 14 

45 41 38 10012511 24 20 95 
73 29 17 104501/ 35 30 28 
55 50 45 220111V 13 .17 16 

70 62 55 470:230 31 29 2S 

Circle 200 on inquiry card. 



Transistor Checker 
- Completely Assembled - - Battery Operated - 

The ASI Transistor Checker is cap, 
able of checking a wide rane of 

types, either -in circuit" 
rot Tor operate, 

simply plug 
circuit. 

to be 
or 

checked the front panel 
socket, or or connect it with the alli- 
gator clip leads provided. 
The unit safely and automatically cally 
identifies low. medium and high 
power PNP and NPN transistors. 
Size: 33." x 6X" x 7' 
''C'' cell battery not included. 

Trans -Check $ 19.95 ea. 
Custom Cables & Jumpers 

DB 25 Series Cables 
Part No. Cable Length Connectors Price 
DB25P.4 -P 4 Ft. 2 -DP25P S15.95 ea. 
0525P-4 -S 4 Ft, 1- DP25P/1.25S S16.95 ea 

DB255.4 -S 4 It 2 -OP25S S17.95 ea 

Dip Jumpers 
0J14 -1 It 1 14 Pin $1.59 ea. 

DJ16 -1 II 1 -16 Pin 1.79 ea. 

0J24 -1 It 1 -24 Pin 2.79 ea. 

0J14 1 14 II. 2 -14 Pin 2.79 ea. 

0J16 -1 -16 It. 2 -16 Rn 3.19 ea. 

0J24 -1 -24 IL 2 -24 Pin 4 95 ea. 

For Custom Cables d Jumpers. See JAMECO 1979 Calalog lot Pricing 

CONNECTORS 
25 Pin -D Subminiature 

0625P (as pictured) PLUG (Meets RS232) 52.95 
08255 SOCKET (Meets RS232) $3.50 
0851226 -1 Cable Cover for 0625P or DB25S 51.75 

PRINTED CIRCUIT EDGE -CARD 
156 Spa:m5.Tinfoble Asad-Ore - Blwulad Cmuns - Fls 05110070 PC Cares 

15/30 SE PINS (Solder Eyelet) 51.95 
18/36 SE PINS (Solder Eyelet) 52.49 
22/44 SE PINS (Solder Eyelet) $2.95 
22/44 WW PINS (Wire Wrap) $3.95 
50/100 WW PINS (Wire Wrap) R681-1 $6.95 
1.125 Span mg) 

MICROPROCESSOR COMPONENTS 
8080A /8080A SUPPORT DEVICES 

8080A CPU S 7 95 

8212 8-EI neutrOulpd 3.25 
8214 Priory Interrupt Caned 595 
8216 ti-OnecroNl Bus Pae 349 
8224 dock Goroalplorive, 395 
8226 Bus gioe 349 
8228 System ConfdkrIBus Orlon 4 95 

8238 System Contoler 595 
8251 Prot Comm. 170(115091) 7.95 

8253 Frog. nterval Timer 14.95 
8255 Pop Perlpn. 17O IPPII 9.95 
8257 Frog. OMA Control 19 95 

8259 Prop Interrupt Como! 19 95 

518076510 SWPORTOEYICES 
IAC6800 IAPU 514 95 
MC6802CP MPU win dock ana Rari 24 95 

MC6810API 128X8 Stair Ran 5.95 
MC6821 Perph Inter Aaap116C6820) 749 
MC6828 Prom, interrupt Co /roger 12.95 
fAC68301.8 102498 Bi ROM IMC68A30'8/ 14 95 

MC6850 Asynctd,ous Comm Aaspier 795 
MC61352 Syptcrous Sens Data mum 995 
reC5850 0.600 bps P.I. MODEM 12 95 

MC6862 24000ps Mpdulaor 14 95 

MC68800 Wad 3 Slam Bus trans (MC8126) 2 25 - MICROPROCESSOR CHIPS -MISCELLANEOUS - 
080(7801) CPU 514 95 

2805780.1) CPU 16 95 
CDPI802 CPU 1995 
2650 MPU 19.95 

6502 CPU 11 95 

8035 8-Oi1MPU w /clock. RAM VO Ines 1995 
P8085 CPU 1995 
TrA59900J1. 16.011 IAPU oflamwae. mullply 

& come 4995 
SHIFT REGISTERS 

MM50O11 Dual 25 Olt Dynamo 
995031/ Nat 50 B Dynamic 
IaM50411 1X111 b B.I Slam 
IdEI506H Dual IDO BI Slalo 
MA151on Out 64 Bit A00unulala 
MM5016H 5007512 BA Dyrumc 
2504r 1024 Dynamic 
2518 Hex 32 IN Stalk 
2522 Dual 132 Oil Slab 
2524 512 dam 
2525 1024 Dynamo 

2577 Drat 256 Oil State: 

2528 Oua1250 Static 
2529 Dual 240111509c 
2532 Ou10 80 IN Static 

3341 Fie 
7415670 454 Regier foe rind., 

MICROPROCESSOR MANUALS 

M. /80 User Manual S% 59 

MCDP1802 User Manual 7 50 

M-2550 User Marcel 5 00 

ROM'S 

2513(2140) Ctur acme Genera!or(upper cue) 59 95 

251313021/ C naracleI Gesera:orpower case) 995 
2516 Cbaader Generala 10.95 
1415230N 2048 -30 Read Only Memory 1.95 

A.y 5-1013 301( BAUD 

UART'S 

s 
50 

.50 

.50 

.89 

3 95 
4 95 

295 
99 

295 
2 95 
4 C 
400 
2 95 

6 95 

2 49 

S 95 

RAMS 

1101 256X1 Static 51.19 
1107 102411 Dynamic .99 
110118101) 256X4 Slav 3.95 
1101 1014 %1 Slap t 75 

21L02 102401 SMSC 1.95 
2111181111 256X4 5lal,c 3.95 
2112 256%4 5111e MOS 4 95 
1114 1014X4 Slate 45515 795 
11111 1024X1 dam 450ns low pown 10.95 
1114.7 1024X4 Slalic300ns 10.95 
21141 -3 1024X4 5aic300ns low pow, 11.95 
5101 256X4 Salk 795 
528072107 40 9661 Dynamic 1.95 
7489 16X4 Static 1 75 
745200 256X1 Static Instate 4 95 

93421 25661 Static 2 95 

UPD414 46 Oynamc 16 pin 4.95 

IMN4027) 
ÚP0416 /6K Dynamo le pin 25005 995 

IMNd1161 
TntSa044- 4K Sulk 14.95 

451A 
1MS4045 1025X4 Static 14.95 
2117 16.384X1 Dynamic 3501. 9.95 

House maxea) 
M8/5261 21(X1 

(house 
411.00 

PROM S 

17021 2048 EArMOS 55 95 

27161NTEL 161( EPROM 5995 
/MS2516 16K- EPROM 49 95 

(2716) 'Requires mate 5v power sulpty 
TM52532 48 )(e EPROM 89 95 

2708 81( EPROM 1095 
271611 16K" EPROM 29 95 

-Requres 3 ',orates. -50 .55..12V 
5203 2058 801,05 14.95 
63011176111 1024 Palate Bipolar 3 49 

63301(76021 256 Open C Bg5a1 2 95 

82523 32y8 Open Cowie 395 
825115 4096 0.pda 19 95 

825123 32X8 *note 3.95 
74186 512 Tí1 Open Calledo 9 95 
74188 256 OIL Open Cdlechi 395 
745287 1024 Siam 2 95 

The Incredible 

"Pennywhistle 103" 
$139.95 Kit Only 

The Pennywnlde 103 ,s capable 01 recording aata 10 ono from audio lape without 
petalspeediequirenens la me recorder ana Disablelo co munrOleletol5win 
arotner modern ana terminal to telephoto "naming" ana 0or/numcabons. In 

adaition.itislree olcrilicalaaluslmenlsandisbulltwilnnonprecisor. readyavalabte 
palls. 
Oeta Transmission Method Frequency -Slit) Keying hil up00 Ines a,plex 

sCrctabkl. 
Maximus Data RM. 300 Baud. 

11a801011 .. AsynduLnous Serial(relurnIo mate ove mooed 
between etch character) 

Receive Channel Freeuenclas 2015 HI Id space 2225 Ho 10 mark 

Transmit Channel Frequencies Swath selectable Low (normal) 1070 space. 

1270 mari. won 025 space. 2225 mark 
Raspy. Sensitivity .. 46 ads accouslicaiy toupie] 
llansmil Level 15 abm n0 rnal A aluSlable Iron 6 abet 

to 20 nom. 

nom mal 

Freeuerey Tolerance frequency reference automatically amuses to 
allowlor operanmbelween 1800Hrand2400H7. 

0191111 gala Interlace ZIA RS232C or 20 TA current '00p lrecewer is 
op!o,sou!eo and non potin 

Power Requaemenls 120 VAC. singe phase. 10 Ways 
Pli /pea All components moon on a singe 5' by 9' 

p4Ne1 0004 board Ali components rnduLed 
neOulres a VOM Audio Oscil6 /o. Frequency COun'e rm., Osciloscope to 4 on 

TRS -80 
16K Conversion Kit 

Expand your 4K TRS -80 System to 16K. Kit 
comes complete with: 

8 each UPD416 -1 (16K Dynamic Rams) 250NS 
Documentation tor conversion 

TRS-16K $75.00 

4 -Digit Clock Kit 
Bright .351" lit. red display 
Sequential flashing colon 
12 or 24 hour operation 
Extruded aluminum case (black) 
PreSSUre switches for nouns, minutes d hold Iuncllon5 
Includes all components, case and wan transformer 
Sir c: 3:. x 10o o lIo 

J E 730 $14.95 
Jumbo 6 -Digit Clock Kit WI 

Four .630"ní. and two .300 "ht. 
common node displays 
Uses MM5014 clock chip 
Switches for hours, ml notes and hold functions 
Hours easily viewable to 30 feet 
Simulated walnut case 
115VAC operation 
12 or 24 hour operation 
Includes all components, case and wall transformer 
Size: 644 x 344 x l4. 

J E 747 $29.95 

JE600 HEXADECIMAL 
ENCODER KIT 

FEATURES: 
full 8 IN latched output Io me 0 

poceSOr uSe 

slaw 
ut Delete ley, ANN, ore being bet 

T4 ...Ion 
Oenomce circuit provoeo lot aii 19 

Drea.t t0.eih eyries 
Easy nie lac rig 4n standard 16 pin 
tC canned., 
Pua -5v0C amuir to for ooerarons 

FULL 8 BIT LATCHED OUTPUT -19 KEYBOARD 

'ne JE600Encooer Keyboao pondes Iva sear all ne,oe;,lnñt 
]19:5 pocuce° l -Om seeder"la key armes h VOW C red prof 

tong 1003 cil raoroprocessn' o 800 memoryoico /S Tree 
MI a0]dboral sei sale pr0'nooloi Ito opea6onswttonena.too 
a b2a]Ie OLIpLiavi,l161e Ire 01' pulsare ladxlanl mon loura 
..1111.00 ,eaaows Aiso de wUed is a kw enbv somber 

J E600 $59.95 
Hexadecimal Keypad only S14.95 

DIGITAL 
THERMOMETER KIT 

Duel sensors -switching control for in 
door /outdoor or dual monitoring 
Continuous LED .8" nt. display 
Range: .40 °F to 199 °F I -40C to 100C 

Set 
t for F 

nominal 
Celsius reading 

Sim. 
5 

alnut case AC wall adapter incl. 
Sine: 3.1/4" Hx6 -5/8 "W x13/8"D 

JE300 $39.95 

COMPUTER CASSETTES 
_-m- -{ 6 EACH 15 MINUTE NIGH 

QUALITY C -15 CASSETTES 
. PLASTIC CASE INCLUDED 

12 CASSETTE CAPACITY 
. ADDITIONAL CASSETTES 

AVAILABLE #C -15 -52.95 ea 

CAS -6 - .- - $14.95 
(Case and 6 Cassettes) 

Bright .300 hl curnru cat, 
ode ois la P Y 

wt rh1 f r4 clock chip 
for hours, minutes 

meta tl modes 
easily i able 20 ft. 

*Simulated walnut case 
115 VAC operation 
12 or 24 hr. operation 
Incl. all components. case & 
wall transformer 
Size: 634" x 3 1/8" x 1 %" 

62 -Key ASCII Encoder Keyboard Kit 

The JE610 62-Key ASCII Encoder Keyboard 
Kit can be interfaced into most any com- 
puter system. The JE610 Kit comes com- 
plete with an industrial grade keyboard 
switch assembly 162 keys). IC's, sockets, 
connector. electronic components and a 

double -sided printed wiring board. The 
keyboard assembly requires .5V @ 150mA 
and -12V @ 10mA for operation. 

FEATURES: 
60 Keys generate the full 128 char- 
acters, upper and lower case ASCII 
set 
Fully buttered 
2 user-define keys provided for 
custom applications 
Caps lock for upper case only 
alpha characters 
Utilizes a 2376 (40 pin) encoder 
read only memory chip 
Outputs directly compatible with 
TTL /DTL or MOS logic arrays 
Easy terracing with th 16 -pin dip 
or 18 -pin edge connector 

JE610 $79.95 
62 -Key Keyboard only ..$34.95 

SUP 'R' MOD II 
UHF Channel 33 TV Interface Unit Kit 

VT\ 

T 

o 

MOD II 

Wide Band B/W or Color System 

* Converts TV to Video Display for 
home computers, CCTV Cameld, 
Apple II, works with Cromeco Daz- 

zler, SOL -20. IRS -80, Challenger, 
etc. 
MOO I is pretuned to Channel 33 
(UHF). 

*Includes coaxial cable and antenna 
transformer. 

$29.95 Kit 

6 -Digit Clock Kit $19.95 
REMOTE CONTROL 

TRANSMITTER & RECEIVER 

Digital Stopwatch Kit 
Use 10181511 7205 Chip 
Plateo thru double -sided P.C. Board 
LED display (red) 
Times to 59 min. 59.59 sec. veil h auto reset 
Quartz crystal controlled 
Three stopwatches in orce: single event. split i Ja95 
(cu mulative) L taylor (sequential trminSl 
Uses pentite batteries 
Size: 4.5" x 2.15" x .90" 

JE9OO $39.95 

REGULATED PO 
JE200 5V -1 AMP 

POWER SUPPLY 
Uses LM309K 
Heat sink provided 
PC Board construction 
Provides a solid 1 amp 

@ 5 volts 
Can supply up t o ±5V, 
±9V end ±12V with 
JE205 Adapter I n c lud es components. 
hardware & instructions 

JE200 $14.95 .size: 324 "x5 "x2 "H 

WER SUPPLY 
JE205 ADAPTER BOARD 

- Adapts to JE200 - 
±5V, ±9V and ±12V 

DC /Dñ converter w/ 
4-5V input 
Toriodal hi -speed 
switching X MFR 

Short c it c.prote et ion 
PC Brd. construction 
Piggy -back to JE200 
board 

S ice: 3:9 "2 "x 9/16 "h 
JE205 $12.95 

$10.00 Min. Order - U.S. FundsOnly Spec Sheets - 251 
Calif. Residents Add 6% Sales Tax 1980 Catalog Available- Send 41d stamp 
Postage -Add 5% plusS1 Insurance lit desired) 

lameco 
ELECTRONICS 

PHONE 
ORDERS 

WELCOME 
(415) 592 -8097 

MAI ORDER ELECTRONICS - WORLDWIDE 
1021 HOWARD AVENUE, SAN CARLOS, CA 94070 

ADVERTISED PRICES GOOD THRU NOVEMBER 

ULTRA-VIOLET 
PRODUCTS, INC. 

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 

S mere) conductive foam hoer elminates static build -u p 
safety lock prevent 

2-7/8" 
exposure 

Compact - only 7 -5 /8" x 2 -7/8" x 2" 
Complete with holding tray for 4 chips 

UVS-11E $69.95 

IDEAL FOR TRS 80 CASSETTE CONTROLLER 

"Plug /Jack interlace 10 any 
computer system requiring 
remote control of cassette 
functions 
The CC700 controls cassette 
motor functions, monitors 
tape IOcallon with its internal 
speaker and requires no 
power Eliminates the plugging 
and unplugging of cables dur- #CC-100 
mg compute/ loading opera- 

from cassette. GD J 

Circle 200 on inquiry card. 

tl 

Micro - 
Miniature 
Joystick 

2 each 100K pots (Linear Taper) 
Printed Circuit Board Mount 
Size: 1" x 1- 3/16" x 1- 3/16" 

Micro -Miniature Joystick .... $" A ,9 
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Circle 230 on inquiry card. 

iE FDC.1 
shugart, 
on 
with 
PCBD 

FPB 
or 
PCBD 
MEM 
rams. 
0M12 
board 

WAMECO INC. 
BOARD will drive 

5" 8 8" drives up to 8 drives. 
power boot up, will operate 

$42.95 
IMSAI size. hex displays. Byte. 
step. 

$47.50 
bullered, S -100. uses 2102 type 

$25.95 
13 slot, terminated. S -100 

$34.95 

NOV. SPECIAL SALE 
ON PREPAID ORDERS 

(Charge cards not included on this offer) 

WAMECO PWR SUPPLY AND TERMINA- 
TOR BOARD 
12 Regulators for driving external equip - 
ment $24.95 
BKXBRAM. Fully buffered 450 NSEC. 2.5 
amp typical assembled parts may be un- 
marked or house numbered $99.99 

MIKOS PARTS ASSORTMENT 
WITH WAMECO AND CYBERCOM PCBDS 
MEM -2 with MIKOS '7 16K ram 

(wmchnc- 
FLOPPY CONTROLLER 
pertek, remit 

board PROM with 
CPM" (not included). 

-1 Front Panel. 
instruction single 

-1 BKX8 fully 
PCBD 
MOTHER BOARD. 

only 

16K 
blocks. 
PCBD 
Kit 
PT 
Iators. 
PCBD 
PT 
up 
PCBD 

CALIFORNIA COMPUTER SYSTEMS 
RAM BOARD. Fully buffered addressable in 4K 

IEEE standard for bank addressing 2114's 
.. ._ ..... $26.95 

450NSEC $259.95 
-1 PROTO BOARD. Over 2,600 holes 4" regu- 

All S -100 buss Junctions labeled, gold fingers. 
.$25.95 

-2 PROTO BOARD. Similar to PT -1 except set- 
to handle solder tail sockets. 

$25.95 

CPU -1 8080A board S -100 with 8 level with L2114 450 NSEC $249.95 
vector interrupt t PCBD ........ $26.95 MEM-2 with MIKOS 013 16K ram 

FORMERLY CYBERCOM /SOLID STATE MUSIC. RTC-1 Realtime clock board. Two independent in- 
with 1.2114 250 NSEC $279.95 

Pe -1 27088 2716 Programming Board with provisions terrupts. Software programmable. PCBD $23.95 MEM -1 with MIKOS N1 450 NSEC 8K 

for 4K or 8K EPROM. No external supplies require EPM -1 1702A 4K Eprom card PCBD $25.95 
RAM $11995 

textool sockets. Kit S124.95 EPM -2 2708/2716 16K/32K CPU -1 with MIKOS #2 8080A CPU $94.95 

CB -1 8080 Processor Board. 2K of PROM 256 BYTE EPROM CARD PCBD _.. . $25.95 MEM -1 with MIKOS #3 250 NSEC 8K 

RAM power on /rest Vector Jump Parallel port with 0M -9 MOTHER BOARD. Short Version of 0M -12. RAM $144.95 
status Kit $119.00 PCBD $30.95 9 Slots PCBD $30.95 0M -12 with MIKOS #4 13 slot mother 
MB -6B Basic 8KX8 ram uses 2102 type rams. S -100 MEM -2 16K x 8 Fully Buffered board $89.95 
buss. Kit 450 NSEC $139.95 PCBD $26.95 2114 Board PCBD $26.95 RTC -1 with MIKOS #5 re31 time clock __.. $54.95 
MB -7 16KX8, Static .RAM uses µP410 Protection, EMP -1 with MIKOS #10 4K 1702 less 
hilly bullered Kit.._.... ...$299.95 BOBOA $9.95 5101 -BP S 8.40 

EPROMS ._ ...... $49.95 
MB -8A 2708 EROM Board, S -100. 8K8X or 16Kx8 8212 2.49 2114 (450 NS) low pwr 7.25 

kit without PROMS $75.00. PCBD $28.95 8214 4.49 2114 (250 NS) low pwr... 7.99 
8224 3.49 2102A -2L _ 1.50 

EPM2 with MIKOS #11 16 -32K EPROMS 
less EPROMS $59.95 

Me-9 4KX8 RAM /PROM Board uses 2112 RAMS or 2708 9.49 2102A -4L 1.20 0M -9 with MIKOS #12 9 slot mother 
825129 PROM kil without RAMS or PROMS $72.00 5101 -1P 6.90 4116 8/89.95 board ... . $79.95 
10-2 S -100 8 bit parallel /10 port. 1/2 of boards is for FPB -1 with MIKOS 014 all parts 
kludging. Kit .........$46.00 PCBD $26.95 for front panel $134.95 
10-4 Two serial I/O ports with lull handshaking 

MIKOS DARTS ASSORTMENTS ARE ALL FACTORY PRIME 20/60 ma current loop: Two parapet I/O ports. PARTS. KITS INCLUDE ALL PARTS LISTEO AS REOUIREO kil $130.00 PCBD.... $26.95 FOR THE COMPLETE KIT LESS PARTS LISTED. ALL SOCKETS 
Ve -le 64 x 16 video board. upper lower case Greek, 

0 
F cuuoEO. 

composite and parallel video with software, S-100. 
Kit $125.00 PCBD $26.95 - - v1sA or M ASTERCNARGE. Send account number. Interbank 

umber, expirellon date and sign your order. Apprax. postage 
Altair Compatible Mother Board. 11 x 111/2 x Yo". 

41 5) 592 
will be added. Check or money order will be sent post paid in 

Board only . $39.95. With 15 connectors $94.95 ( 
-1800 

P. 0. Box 424 San Carlos, California 94070 
u S. If you are not a regular customer. please use charge, 
cashier's check or postal money order. Otherwise there will 

Extended Board lull Site. Board only $ 9.49 be a two -weak delay for checks to clear. Calif. residents add 
With connector $13.45 Please send for IC, Xistor 6% lax Mane/ hack 30 day guarantee. We cannot accept re- 

SP-1 Synthesizer Board 5.100 Computer list 
turned IC's that have been soldered to. Prices sublet! to 

PCBD.. $42.95 KIT $135.95 
and parts change without notice. $10 dnlewm order. $LSO service charge 

on orders less then $10.00. 

WAMECO 
THE COMPLETE PC BOARD HOUSE 

EVERYTHING FOR THE S -100 BUSS 
NEW! POWER SUPPLY AND TERMINATOR BOARD. PROVIDES UP TO 
12 REGULATORS TO DRIVE ALL THOSE PERIPHERALS FROM THE 
COMPUTERS POWER SUPPLIES. TERMINATES THE MOTHER BOARD. 

KIT (ALL HEAT SINKS, RESISTORS, CAPACITORS 
AND PARTS FOR TERMINATOR EXCLUDES THE 
12 REGULATORS) .. .... .$55.95 
PCBd. ... .. . $30.95 

AT YOUR DEALER NOW! 
FUTURE PRODUCTS: 80 CHARACTER VIDEO BOARD, 

IO BOARD WITH CASSETTE INTERFACE. 

DEALER INQUIRIES INVITED, UNIVERSITY DISCOUNTS AVAILABLE 
AT YOUR LOCAL DEALER 

7 wmç/1flC. WAMECO INC. 111 GLENN WAY #8, BELMONT, CA 94002 (415) 592 -6141 
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One -Stop ïr'n-pak Component Center 
AUTHORIZED DISTRIBUTORS electronic components 

ALABAMA 
Cropwell 
Huntsville 
Mobile 
ALASKA 
Anchorage 
Anchorage 
ARIZONA 
Flagstaff 
Sierra Vista 
Yoffie 
CA LIFORNIA 
Anaheim 
Antioch 
Azusa 
Bellflower 
Berkeley 
Brea 
Buena Park 
Chula Vista 
Cypress 
Dans 
El Morte 
Fontana 
Fresno 
Fullerton 
Glendale 
Harbor City 
Hawaiian Gardens 
Lancaster 
Long Beach 

Mission Viejo 
Modesto 
Modesto 
Monterey 
Morro Bay 
National City 
Oceanside 
Palmdale 
Palo Alto 
Palo Alto 
Pasadena 
Paso Robles 
Poway 
Redding 
Riverside 
Sacramento 
Sacramento 
Sacramento 
Salinas 
San Carlos 
San Diego 
San Diego 
San Fernando 
San Francisco 
San Jose 
San Jose 

Tucker Bros. 
Industrial Electronic Supply 
Lafayette Radio Electronics 

The Electronic Company 
TV Mart 

Jim's Audio & Stereo Repair 
B & S Electronics 
Yuma Electronics 

Heathkit Electronic Center 
Radio Mart 

Amco Electronics 
Earl's Hobby Shop 

Al Lasher Electronics 
Century Electronics 

Ford Electronics 
Lion Electronics 
SCR Electronics 

Odyssey 
Kimball & Stark 

Fontana Electronics 
Sparky Electronics 

Orvac Electronics Inc. 
Eagle Electronics 

Buff's Electronics 
Carson Electronics 

Consumer Electronics 
Scott Radio Supply Inc. 
Tower Electronics Corp. 

Computer Magic 
Pacif ic Radio 

Zackrt 
Morro Bay Electronics 

Willÿ s Electronics 
Electronic Center 

Radio Shack A.S.C. Palmdale 
U.S. Electronics 

Zack Electronics 
Dow Radio Inc. 

Mission Electronics 
Conway Electronics 

Radio Mart 
Computer Center 

Heathkit Electronic Center 
The Radio Place 

Zackrt 
Salinas Radio 

J & H Outlet Store 
Radio Shack AS.C. Mira Mesa 

Byte Shop 
Sen Fernando Electronics 

Zack Electronics 
Peninsula Electronic Supply Inc. 

Ouement Electronics 
San Jose United Radio & TV Supply 
San Luis Obispo MidState Electronic Supply 

Electronics Plus 
Quality Electronics 

Lombard Electronics 
Olson Electronics 

Santa Cruz Electronics 
Cap's Communications 

Mission Control 
Electronics Inc. 

CalPine Electronics 
Byte Shop 

Sunnyvale Electronics 
SE Electronics 

Torrance Electronics 
D.C. Electronics 

Zackrt 

San Rafael 
Santa Ana 
Santa Barbara 
Santa Clara 
Santa Cruz 
Santa Maria 
Santa Monica 
Santa Rosa 
South Lake Tahoe 
Suisun City 
Sunnyvale 
Torrance 
Torrance 
Vacaville 
Vallejo 
Van Nuys Thrifty Electronics Supply Inc. 
Ventura Lombard's Electronics Inc. 
Walnut Creek MicroSun Computer Center 
West Sacramento Lane Enterprises 
Westminster JK Electronics 
Whittier O & S Electronics 
Whittier Whittier Electronics Company 
COLORADO 
Aurora Aurora Electronics 
Colorado Springs Centennial Electronics Inc. 
Denver Amptec Inc. 
Denver Mt. Coin Distributing Co. 
Durango The Computer Shop 
Steamboat Springs Norm's TV & Electronics 
CONNECTICUT 
Avon Heathkit Electronics Center 
Bridgeport Bridgeport Computer 
Milford Daz Electronics 
New Haven Customized Computer Systems 
DELAWARE 
New Castle Delaware Amateur Supply 
FLORIDA 
Ft. Lauderdale Computers For You 
Gainesville Lafayette Radio 
Hialeah Heathkit Electronic Center 
Lakeland Lakeland Specialty Electronics 
Miami Herman Electronics 
Orlando Southeast Micro Data Corp. 
Pensacola Once Electronics Inc. 

FLORIDA (Continued) 
Panama City Bay-Mar Electronics Inc. 
Tampa AMF Electronics 
Tampa Microcomputer Systems 
GEORGIA 
Atlanta Atlanta ComputeLMart 
Atlanta CompuShop 
Columbus Radio Wholesale 
Stone Mountain Coleman's Electronics 
HAWAII 
Area Delcoms Hawaii 
Honolulu Integrated Circuit Supply 
IDAHO 
Boise Custom Electronics 
Caldwell AGem Supply Inc. 
ILLINOIS 
Carbondale Picks Electronics 
Evanston TrIState Electronic Corp. 
Groveland Moyer Electronics 
Morton Grove CompuShop 
Mount Prospect Tri-State Electronic Corp. 
Niles Computer Land 
Normal B -N Computer Works 
Oak Park Spectronics Inc. 
Peoria Computer Land of Peoria 
Peoria Warren Radio Co. 
Robinson Radio Shack 
Rockford Computer Store of Rockford 
Schaumberg Data Domain of Schaumberg 
Skokie Lilpute Computer 
Villa Park Melvin Electronics 
INDIANA 
East Chicago Acro Electronics Corp. 
Evansville Hutch & Son Inc. 
Gal, Calumet ElectronicSupply 
Munster Meade Electronics 
IOWA 
Clinton Bridge Electronics Computer Center 
Davenport Memory Bank 
Des Moines Gifford Brown Incorporated 
Der Moines Radio Trade Supply, Co. 
Indianola Eleefroirix Limited 
KANSAS 
Kansas City Electronic Surplus Sales 
Salina Electronics Inc. 
Wichita Amateur Radio Equipment Co. 
KENTUCKY 
Lexington Radio Electronic Supply Co. 
Louisville Peerless Electronic Equipment Ca 
LOUISIANA 
Baton Rouge Davis ElectronicsSupply Co. 
Baton Rouge Menard Electronics Inc. 
Baton Rouge Pelican Electronics 
Houma Pelican Electronics 
Lake Charles Wholesale Radio & Equipment 
Metairie Pelican Electronics 
New Orleans Wm 8. Allen Supply Co. 
MARYLAND 
Annapolis J & M Electronics Inc. 
Baltimore Computer Workshop of Baltimore 
Baltimore Everything Electronic 
Baltimore Harco Electronics 
Baltimore Tritronics Inc. 
Churchville Church/die Electronics 
Damascus Damascus CB 
Frederick Frederick Composer Products Inc. 
Glen Burnie Reverta, 
La Vale J & M Electronics 
Rockville Computer Workshop 
Rockville Heathkit Electronic Center 
Silver Spring Computers Etc. 
Towson Baynesville Electronic Inc. 
Towson Computers, Etc. 
Towson Computers Unlimited 
Towson Heathkit Electronic Center 
MA SSACHUSETTES 
Fitchburg RM Electronics Inc. 
Medford Tutts Electronics¡ 
North Adams Electronics Syoply Center' 
Peabody Heathkit Electronic Center 
Fit tsfield Pittsfield Radio Co. Inc. 
Waltham Computer Mart Inc. 
Wellesley Heathkit Electronic Center 
Worcester RM Electronics Inc. 
MICHIGAN 
Adrian E & B Electronics Inc. 
Ann Arbor Airway Electronic Communications 
Ann Arbor Eric Electronics 
Ann Arbor Wedemeyer Electronic Supply 
Canton The Electronic Connection 
Clawson Radio Supply & Engineering Co. 
Detroit Heathkit Electronic Center 
East Detroit Heathkit Electronic Center 
East Lansing Eric Electronics 
Flint Hobby Electronic Center 
Garden City Computer Center 
Grand Rapids Micro Computer World 
Grand Rapids Radio Parts Inc. 
Jackson Fulton Radio Supply 
Lansing Fulton Radio Supply 
Livonia Eric Electronics 
Livonia Radio Supply & Engineering Co. Inc. 
Midland Computrnnrx Corporation 

MICHIGAN (Continued) 
Muskegon 
Niles 
Oak Park 
Pontiac 

-Port Huron Main TV 
Saginaw 
Sterling Heights 
Traverse City Traverse City Electronic Supply 
MINNESOTA 
Duluth Northwest Radio of Duluth Inc. 

Heathkit Electronic Center 
Pal Electronics 

Heathkit Electronic Center 
Hiawatha Electronics Inc. 

H. R. Electronics 
Niles Radio Supply 

Eric Electronics 
Electronic Supply 

Radio Electronics Inc. 
Electronic Mart 
Eric Electronics 

Hopktm 
Minneapolis 
St. Paul 
Winona 
MISSOURI 
Bridgeton 
El Dorado Springs 
Florissant 
Kansas City 
St. Louis 
MONTANA 
Billings 
Bozeman 
'Omer Fells 
NEBRASKA 
Lincoln 
Lincoln 
Nortlt Platte 
Omaha 
Omaha 
NEVADA 
Les Vegas 
NEW JERSEY 
Bricktown 
Cherry Hill 
Fair Lawn 
Ocean 
Patterson 
Pennsauken 
Pompton Laker 
Ramsey 
Vineland 
NEW MEXICO 
Farmington 
Las Cruces 
NEW YORK 
Albany 
Albany 
Buffalo 
Endured 
Jericho 
Kingston 
Jamestown 
New York 

Forsythe Computers 
Beckman Electronics 

Computer Country 
Computer Workshop 

Computer Country 

Conley Radio Supply 
Electronic Service & Distributing 

Arts Electronics 

Altair Computer Center 
Scott Electronic Supply 
Scott Electronic Supply 

Heathkit Electronic Center 
Omaha Computer Store 

Century 23 

Radio Shack Associate Store 
The Computer Emporium 

Heathkit Electronic Center 
Heathkit Electronic Center 

All -Tho nice 
Lafayette Radio 

Computer Corner 
Typetronic Computer Store 
Lafayette Radio Electronics 

Micro- Computer Service 
Mannie's Electronic 

Fort Orange Electronics 
Greylock Electronics 

Radio Equipment Corp. 
Computer Tree Inc. 

Heathkit Electronic Center 
Greylock Electronics 

Warren Radio 
Manhattan Electronics Corp. 

Poughkeepsie Greylock Electronics 
North White Plains Heathkit Elàctronic Center 
RenssePer Corn-Tech Ele ctronits 
Rocheter Heathkit Elettroni c Center 

Trojan Electronics 
Am -mm Electronics 

Harvey Electronics 
The Computer Corner 

Troy 
Utica 
Vestal 
White Plate 
NORTH CAROLINA 
Boone Alpha Digital Systems 
Durham Futureworld 
Greensboro Byte Shop 
Greenville Pair Electronics 
Raleigh Byte Shop of Raleigh 
NORTH DAKOTA 
Fero The Computer Company 
Fargo S B S Electronics 
OHIO 
Bucyrus. Meed Electronics 
Cincinn,M Digital Design 
Cincinnati Heathkit Electronic Center 
Columbus Heathkit Electronic Center 
Reynnldsburg Universal Amateur Radio 
Wickliffe Amateur Electronic Supply 
Youngstown Ross Radio Company 
OKLAHOMA 
Oklahoma City Bits, Bytes & Micros 
Oklahoma CIty Heathkit Electronic Center 
Oklahoma City Trice Wholesale Electronics 
Tulsa High Technology 
OREGON 
Albany 
Beaverton 
Coos Bay 
Dallas 
Eugene 
Medford 
Ontario 
Portland 
Salien 

Oregon Ham Sales 
Norvac Electronics 
Herrick Electronic 

Zero-Gee Books 
Eugene Amateur Radio Supply 

Portland Radio Supply 
Miller Electronics 

Portland Radio Supply 
Computer Pathways 

PENNSYLVANIA 
Braddock Leff Electronics 
Chembersburg Sunrise Electronic Distributing 
Drexel Hill Kass Electronics Distributors 
Drums Mr. D's Digital Electronics 
Erie Warren Radio 
Hershey Microcomputer Systems Inc. 
Murrysville Computer Workshop ol Pittsburg 

PENNSYLVANIA (Continued) 
Philadelphia Heathkit Electronic Center 
Philadelphia Resco Electronics 
Phoenixville Stevens Electronics 
Pittsburgh Heathkit Electronic Center 
Pittsburgh Tydings Company 
Wilkes Barre Hemline Electronics 
York G. V.5' Company 
RHODE ISLAND 
Cranston Jabbour Electronics City 
Pawtucket Jabbour Electronics City 
Warwick Heathkit Electronic Center 
TENNESSEE 
Clarksville Masstronics 
Chattanooga William's Data Comp Division 
Cookeville Wegnon s Stereo Center 
Nashville Electra Distributing Co. 
Knoxville Shields Electronics Supply Inc. 
Memphis Bluf f City Electronics 
Memphis Sere -Rose & Spencer Electronics 
Memphis Warren Radio Company 
Nashville Eddie Warner's Parts Company 
Oakndge National Electronics 
TEXAS 
Beaumont Electro -Hut 
Dallas CompuShop 
Dallas Heathkit Electronic Center 
Dallas Ram Micro Systems 
Houston CompuShop 
Houston Interactive Computers 
McAllen Broadway Electronics 
McAllen Carlos Franco Electronics 
San Antonio Appliance& Equipment Co. 
San Antonio Sherman Electronics Supply Inc. 
UTAH 
Midvale Heathkit Electronic Center 
Provo Alpine Electronic Supply Co. 
Salt Lake City Best Distributing 
Salt Lake City Computerland of Salt Lake 
VERMONT 
Essex Junction Lafayette Radio 
VIRGINIA 
Alexandria Computer Hardware Store 
Alexandria Computers Plus Inc. 
Alexandria Heathkit Electronic Center 
Arlington Arlington Electronic Wholesalers 
Blacksburg Scotty's Radio & TV Inc. 
Charlottesville Graves Electronics 
Colonial Heights Southsrde Radio Comm. 
Falls Church Crossroad Electronics 
Hampton Electronic Sales Inc. 
McLean Tyson's Computer Emporium 
Norfolk A sec Electronics Corp. 
Norfolk Priest Electronics 
Portsmouth Electronics Unlimited 
Richmond Avec Electronics Corp. 
Richmond Computers -To -Go 
Roanoke The Computer Place Inc. 
Springfield Computer Workshop of N. Virginia 
Virginia Beach Heathkit Electronic Center 
WASHINGTON 
Bellevue ABC Communications 
Everett ABC Communications 
Kennewick C & J Electronics Inc. 
Longview Progress Electronics 
Moses Lake Ron's Electronics 
Pasco Riverview Electronics 
Richland C & J Electronics 
Seattle ABC Communications 
Seattle Amateur Radio Supply 
Seattle C -Cam 
Seattle Empire Electronics 
Spokane Personal Computers 
Tacoma C & G Electronics 
Tacoma Northwest Radio Supply 
WEST VIRGINIA 
Morgantown The Computer Corner 
Morgantown Electro Distributing Co. Inc. 
Wheeling Lafayette Radio Assoc. Store 
WISCONSIN 
West Allis Olson Electronics 
CANADA 
Alberta: 
(Calgary) CompuShop Alberta Ltd. 
(Calgary) The Computer Shop 
British Columbia: 
(Prince George) Elwest Technical Services Ltd. 
( Vancouver) CompuShop 
Ontario (Toronto) House of Computers 
Ontario (Willowdale) Home Computer Centre 
Ouebec (Montreal) Wang's Mrcrocenter 
ENGLAND 
Berkshire NewBear Computing Store 
GUAM Marianas Electronics 
PANAMA 
Panama City Redigetec. S.A. 
Panama City Son it el, S.A. 
Panama City Tropelco, S.A. 
SINGAPORE Applied Digital System 
SINGAPORE Inter -Trade (PTEI Ltd. 
SINGAPORE Sys -Tech 
SWEDEN 
Umea Interkomponent 

(n 

= For Distributor Information, write or phone JIM -PAK0 1021 Howard Avenue, San Carlos, CA 94070 (415) 592 -8097 
U 
H 

INTEGRATED CIRCUITS MICROPROCESSOR LED'S SOCKETS CAPACITORS DIODES TRANSISTORS 

Circle 202 on inquiry card. 

ASK YOUR ELECTRONICS STORE TO STOCK JIM -PAK® TODAY!! 

RESISTORS POTENTIOMETERS 
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Circle 354 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 
NO. KIT NO. TAPS 

SECONDARY WINDING OUTPUTS 
2x8 Vac 2x 14 Vac 2x24 Vac 

SIZE 
W x D x H 

T1 1 OV, 110V, 120V 2 x 7.5A 2x2.5A 33/4" x 35/8" x 31/e" 
2x12.5A 2x3.5A T2 2 OV, 110V, 120V 33/4"x 43Yá" x 31/8" 

2x 9A 2 x2.5A 2 x2.5A T3 3 OV, 110V, 120V 33/4"x43ré"x3'/é' 
T4 4 OV, 110V, 120V 2x4.5A 2x4.5A 33/4"x35/e"x31/é' 

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 SIZE W xDxH 
KIT 1 18 CARDS SOURCE 15A 2.5A 2.5A 12 "x6 "x47 /a" 

3A 3A KIT 2 SYSTEM SOURCE 25A 12 "x6 "x47/8" 
1A 2A 2A 4A KIT 3 DISC SYSTEM 18A 14 "x6 "x47 /" 

KIT 4 DISC SOURCE 8A 1A 8A 10"x6 "x47/8" 

UNIT 
PRICE 

19.95 
25.95 
27.95 
19.95 

UNIT PRICE 

46.95 
54.95 
62.95 
44.95 

EACH KIT INCLUDES: TRANSFORMER, CAPACITORS, RESIS., BRIDGE RECTIFIERS, FUSE & HOLDER, TERMINAL BLOCK, BASE 
PLATE, MOUNTING PARTS AND INSTRUCTIONS. 

REGULATED POWER SUPPLY "R2" ASSY. & TESTED, OPEN FRAME, SIZE: 9" (W) x 5" (D) x 5" (H) $69.95 

SPECS: -5V +1%, @ 5A, -24V, +1%, tá1 5A. OVERCURRENT PROTECTION AND +5% ADJ. FOR BOTH VOLTAGES. 
REMARK: IDEAL FOR ROCKWELL AIM -65 MICROCOMPUTER. ALSO -5V, @ lA OPTIONAL. $5.00 ADDITIONAL. 

SHIPPING FOR EACH TRANSFORMER: 54.75. FOR EACH PoWERSUPPLY: 55.001N CALIF. 57.00 IN OTHER STATES. CALIF RESIDENTS ADD 6% SALES TAX. OEM WELCOME. 

V/SA 

MAIL ORDER: 
P.O. BOX 4296 

TORRANCE, CA 90510 

SUNNY INTERNATIONAL 
(TRANSFORMERS MANUFACTURER) 

Telephone: (213) 633 -8327 

STORE: 
7245 E. ALONDRA BLVD. 
PARAMOUNT, CA 90723 

STORE HOURS: 9 AM -6 PM 

OZOFF 20 %OFF 

0000 

YOUR OWN TRS-80 SYSTEM AT TREMENDOUS SAVINGS 

OTRS -80 Complete System DISK DRIVES NOW IN STOCK! INNOVATIONS 
Includes: CPU /Keyboard, Power Supply, 
Video Monitor, Cassette Recorder, Manual, 
and Game Cassette. 

Line Printer 
-)Mini Disk System 
OC -10 Cassettes 
QVerbatim Diskettes 

000 
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REG. OUR 
ITEM PRICE PRICE 

Level II -4K $698.00 $628.20 
Level II -16K $988.00 $889.20 
Expansion Interface $299.00 $269.10 
Mini Disk Drive s 49500 5 38500 
Centronics 779 Printer 51599.00 $1175.00 
Centronics 101 Printer $1595.00 $140000 
Anadex DP -8000 Printer $129500 5 995 00 
Centronics P1 Printer 5 534 00 $ 445 00 
Trendata 1000 5149500 51295.00 
Memory Kit -116K) $ 19900 5 98.00 
'FREE INSTALLATION 
Verbatim Diskettes ea 5 595 5 495 

3 5 17 89 S 12 00 
10 5 5900 S 3700 

Maxell Diskettes ea s 1000 S 750 
3 S 3000 S 21 00 

10 5 10000 S 6000 

C -10 Cassettes 5 5 495 S 450 
25 $ 24 75 S 18 75 

C -30 Cassettes 12 S 2995 $ 2395 
Paper (9'2 X 11 fanfold 

3500 sheets) S 35.00 S 2995 

TRS -80 MODEL II S3208.50 
32K RAM 
1/2 MEG DISK 

ADDITIONAL 32K RAM 418.50 
ADDITIONAL DISK DRIVE (1ST) 1069.50 
ADDITIONAL DISK DRIVE (2ND + 3RD) 558.00 

Centronics 730 
Same as Line Printer II 

Special 1st 25 units sold 
Similar to Line Printer Ill 

$ 850 Reg. $ 895 
Anadex 9500 

$1,295 Reg. $1,999 
All printers include cables 

There are new developments every day - 
write or call for the latest information. 

Outlet Hours: Mon. -Fri., 9 am. -7 
Sat. 12 -5 pm. 

pm. 

rata , 

777 Henderson Boulevard N -6 
Folcroft Industrial Park 
Folcroft PA 19032 
(215) 461 -5300 

TOLL FREE 
1 -(800) 345 -8102 Orders only! 

FOREIGN and DOMESTIC DISTRIBUTORSHIPS AVAILABLE . . 

0000000000.:x00000000 
C rcie 384 c^ '^gr.ry crr(1 



SAVE THE WHALE 
The Fin Whale is the world's greatest long -distance communicator. 

Scientists believe that loud, deep -tone, low- frequency 
sounds made by Fin Whales (frequencies around 20 
hertz, or cycles per second) actually travel 

Cf .4 
underwater for distances of at least 500 ` ;_ 

miles, and under optimum conditions f 
might carry for a radius of over ¡ 
4,000 miles, potentially reach -°rte.; 

n.,,...P ti. 
nm. <,,,.r. 

ing an area greater than the 
entire Atlantic Ocean. 

.F 474"11,: 
i -si 

. : ,"4401k, 

Fin Whales, the second largest z creatures ever to have lived on planet 
earth, grow up to 24 meters in length (ex- 

ceeded only by the 30 -meter Blue Whale), and 
inhabit all the oceans of the world. Tens of thousands of 

Fin Whales have been "harvested" in recent years, by agreement 
of the International Whaling Commission, for the sale of products 
for which substitutes are readily available. 

The CONNECTICUT CETACEAN SOCIETY is a small, totally volunteer, non -profit edu- 
cation and conservation organization dedicated to seeking the abolition of all whale killing. Any 

concerned citizen can help our efforts by sending name and address and a $15 or more contribution 
to: CCS, P. 0. Box 145, Wethersfield CT 06109. 

asap j-connouter procucts, inc. 

11542 -1 Knott 51 

Gorden Grove CA 
92641 

(800) 854-6411 
(714) 891-2663 

SHUGART TRS-80 

MICROBYTE 16K 
RAM BOARD 

FULLY S -100 COMPATIBLE 
USES LOW POWER MM5257 
4K x 1 STATIC RAMS 
2MHZ OR 4MHZ OPERATION 
4K BANK ADDRESSABLE 
EXTENDED MEMORY MAN- 
AGEMENT 
NO DMA RESTRICTIONS 
ASSEMBLED Et TESTED 

2MHZ $280.00 4MHZ $300.00 

4116's (250NS) 
FOR APPLE OR TRS -80 

8 for 64.00 
16 for 120.00 

FULLY GUARANTEED 

SA800 DISK DRIVE 
INSTALLED IN DUAL 
CABINET W /PWR SUPPLY. 

ASSEMBLED Et TESTED 

(1) DRIVE INSTALLED 

$695.00 

(2) DRIVES INSTALLED 

$1125.00 

FLOPPY DISK DRIVE 

WITH CABINET Et POWER 

SUPPLY, COMPATIBLE 
WITH RADIO SHACK 
INTERFACE. ASSEMBLED 
Et TESTED. 1 YR. WAR- 
RANTY. 

$425.00 
INTERFACE 

CABLES ($35.00) 

MICROBYTE 32K 
RAM BOARD 

FULLY S -100 COMPATIBLE 
USES LOW POWER MM5257 
4K x 1 STATIC RAM 
2MHZ OR 4MHZ OPERATION 
4K BANK ADDRESSABLE 
EXTENDED MEMORY MGMT. 
ON BOARD 8 -BIT OUTPUT PORT 
NO DMA RESTRICTIONS 
ASSEMBLED Et TESTED 

2MHZ $580.00 4MHZ $595.00 

SPECIAL 
Í @ i 2VOLTS 

CERAMIC 
CAPS 

1M each 
OR 

100/$9.00 

2708's 
LOW POWER 

450 NANO SEC 

$8.25 each 
OR 

8 for $64.00 

18 -PIN 
LOW- PROFILE 

SOCKETS 

170 ea. 

CABLE ASSEMBLY 
(2) 50 PIN CARD -EDGE 
CONNECTORS ON 4 FT. 
RIBBON CABLE 

$15.00 ea. 
REGULATORS 

320T -5 .75 
340T -5 .65 
320T -12 .75 
340T -12 .65 

ORDERING INFORMATION TERMS 
NAME, ADDRESS, PHONE 

SHIP BY: UPS OR MAIL 
SHIPPING: ADD $2.50 UP TO 
(5) LBS. CREDIT CARDS 
CHARGED APPROPRIATE 
FRT. 

WE ACCEPT CASH, CHECK 
MONEY ORDERS, VISA Er 

MASTER CHARGE CARDS. 
(U.S. FUNDS ONLY) 
TAX: 6% FOR CALIF. RESI- 
DENTS ONLY. 

8251 
TESTED @ 4 

MHZ 

U -ART 

$4.50 ea 

2716's 
5 VOLT ONLY 

LOW PWR 
450 NS. 

$35.00 ea. 

IMSAI CONN. 
100 PIN SOLDERTAIL 

$3.00 each 
OR 

10 for $2.60 ea. 

74 L$ 244 

$3.00 each 
Circle 11 on inquiry card. BYTE November 1979 281 



Circle 340 on inquiry card. 

C/MaS IOIOOECLAMPEOI 
- 05 74013 9, 
- 70 /40151 1 79 

- 140 41(.144 100 

90 

- 27 40115 170 
_ 1,20 1441157 - 130 
- 77 40193 

- 
- 00 140901 1.Se 
- 75 
- 
- 170 

SO 

- 95 

22 
4034 
4075 

75 
22 

4049 
1071 

27 403/ 45 m7 

45 myc 4530 

40 
I 30 

60 
4124.% a5 71010 

100 
45 

105 

106 - 
4046 1 95 

15 

mom 

74042 

49 
2 

051 4 

74077 
74074 

110 
1 10 

4053 
.05s 1 OS 

740113 
74:11 

z4064 70 74090 

EPDXY glass veClor board 

1 /16" thick with 1/10" spacing 61.95 

c9mNC9, - 190 

.447410C 3 e. 

40377 0041111:. 

7 30 

707757TiCgr00-7 REG - 144 

0400604004001 040 / 1.1 

04.10 100014614 75%, 

to 

74, 

7117 na 
a.s1.1.4v,474.., 

904,41444 044444 

4204 44,40.4 
07341 

471179 

675174 

0731.11 

1410770 
Incl:1141700 444.140 

40144 

4.09 

11754 

0791 

8" DISKETTES - HARD SECTOR 
$1.75, 10/S16.00 

PRINTED CIRCUIT BOARD 
4" z 6" DOUBLE SIDED EPDXY 
BOARD 1 /16" (hick 
$.60 eu 5/S2,60 

7 WATT LD -65 LASER DIODE I R S&95 
25 wale Infra Red Pulse I SG 7006214040. 1 

Lasa Diode ISnec sheet Inclodedl $24.95 
MINIATURE MULTI -TURN TRIM POTS 
100. 1K, 2K. 5K, 10K. 70K. 50K, 
200K. 1Nlen. Men. S 75 each 3/52.00 
2N3870PFET 
7N5457NFET 
252646 UJT 
ER 900 TRIGGER DIODES 
214 6028 PHOG LOT 

45 
5 45 
S 45 

4 $1 011 

G5 

sam. V4111944 PC eoano 
Ora 44..,.e.4m4. 

6 c40woe 
.10. 74916 0a .nw. u a P+ IC' llr 

FP 100 PHOTO TRANS S. SO 

RED. YELLOW. GREEN 
LARGE LED's. 2" 6111.00 

TIL -118 OPTOISOLATOR 5 .75 
MCT.6 OPTO ISOLATOR 3 80 
I WATT ZENERS. 3.3, 4.7. 5.1. 5.6, 9.1. 

10, 12, 15, 18, or 22V 6/S1.00 
MCM 6571A 7 x 9 character . en S 10.75 

CRYSTALS 53.45 ea. 

2000 MHz 6.144 MHz 
4000 MHz 8.000 MHz 
157 MHz 10.000 MHz 
5 000 MHz 20.000 51Hz 

6000 MHz 

RIBBON CARLE 
FLAT /COLOR CODEDI 

"30 WIRE 
76 Bond. .511004 19aí 
40 cond. . 5: per 1001 

0 d. n/ I 1 

UNIVERSAL 4K48 MEMORY BOARD KIT 
569.95 

32. 2102.1 tulle buffered. 16 address lines, tan 
70 

uo1,0 decoding for any 4 of 64 paon. standard 45 

44 pin bun. may ea used Alto F.8 b KIM 70 

SILICON SOLAR CELLS 
a" diameter .4V at 1 AMP S70.00, 

END 359 C.C. .4" 5.60 LED READOUTS 
CS 0024 4,1.4., OL.707C.A. 3" S .75 

C C 8" 55 95 DL 747 C 4 u' SI SO 
I ND 503 C C t:' S 85 HP3400.8" CA 51.95 
F.411 510C A 5" S 85 HP3405 .8" CC $1.95 
DL 704 3'-C C 5 85 

PR v./ 

Silicon P Owes Recllf Ion 
14 JA I; 2406 

100 05 14 35 90 711 5 00 
70,1 III 20 40 130 4 74, 6 517 

400 E75 1 50 

1'71)1) 11 30 7.00 
R0í1 

1000 
l5 35 I00 250 
75) 45 1.75 300 

6511 950 
R 50 12.50 

10 50 16.50 
121.0 2000 

SAD 1074 a R 4 ICON 1024 stone analog "Rocket 
9.44411. snort rrOntel. 514 35 

I54148 I0'14 
.1 ul 25Vi ceramu: ean 

15/ 100 
1641.00.55 00/ 100 

RS232 DB 25P nut. $795 
CONNECTORS DB 7551 m3le $350 

HOODS .. $1 50 

REGULATORS 
323K5V3A..55.75 340K 12,15 
309K , .5 1.60 or 24 V . . S 1 50 
723 . . . . . . . .5 .50 3401 5. 6. 8, 12 
320T 15, 18 or 24V5 1.30 

5. 12, or 15 V 78 MG or 79MG 51.35 
. . .5 1.30 78M05 . . . . S 75 

Tanns: FOB Cambddps Mass. Send 254 for our catalog featuring 
Send Check or Mo..R ty Otdar. Transistors and Rectifiers 
Indlda Postapa ,^".mum 145 Hampshire St., Cambridge, Mau. P.O. BOX 74 8 
ORfw SS.00,CS V20.00 SOMERVILLE, MASS. 02143 TEL. 16171 547 -7053 

TRANSISTOR SPECIALS 
2N6233.NPN SWITCHING POWER S 1.95 
MRF.8004 a CB RF Transistor NPN 5 .75 
2N3777NPNS,TO3 S 1.00 
251546 PNP GE 10.3 S .75 
214,17118 PNP S. TO7 5 100 
2N5086 PAP Si TO 97 4 5 100 
2113137 NPN Si RF S .55 
2N3919 NPN Si T0 3 Fir S 1.50 
2811420 NPN Si TO 5 3/S 1.00 
7143 767 NPN S. TO 66 S 70 

?N7772 NPN 5, TO 18 5 5 100 
7N3055NPNSiTO3 S .60 
7103904 NPN Si 1097 6/S 1.00 
793906 PNP S, T097 6/S 1.00 
7145795 NPN S. 1720 S 50 
7N6103 PAP S 10.220 5 .55 
253638 
MP5A 13 NPN Si '1 

5 S'S I 00 
4/S 1.00 

TTLICSERIES 

1401 

10 

44147 

71177 

14 pin headers 3/51.00 

MM53R7AA 
M7001 
MM5311 

CLOCK CHIPS 5595 
$7.50 
53.75 

NO. 30 WIRE WRAP WIRE SINGLE 
STRAND 100' 51.50 

ALLO ''I ,,,111,1/U It 4,1.4 I_ 51o11',IES 
!'I .1 10651'01 S 1.05 
;31A 20161/PDT S 1 710 

MT A 206P OMIT CENTER OFF 5 1.85 
M5D 206 P OPOT CENTER OFF 
LEVERSSVITCH S 1.85 

SOLID STATE SALES 

Full Wave Bridges 
PR 

100 

200 
400 1 00 

600 1 311 

25A 
1 40 

1 311 2.20 
1.65 3.30 
190- 4.40 

DIP SOCKETS 
8 PIN .17 24 l'IN .35 

14 PIN .20 78 PIN .40 
15 PIN .22 40 1114 .50 

9 PIN .25 

SANKEN AUDIO POWER AMPS 
Si 1019 G 101500115 S 7.80 
S, 1070 Co 70 WATTS 515.70 
Si 1050 G 50 WA T TS 528.50 

TANTULUM CAPACITORS 
.22UF 350 5/51.00 
.47UF 3SV5/S1.00 
.68UF 35V 5/S1.00 
1UF 350 5/01.00 
2.2UF 20V 5/01.00 
3.3ÚF 20V 4/S1.00 
4.7UF 15V 5/01.00 

6.8UF 35V 4/51.00 
10UF 10V S 25 
22UF 25V 5.40 
15UF 35V 3/51.00 
30UF 6V 5/S1.00 

157UF 15V S.95 
68 UF 15V S .50 

144.03.0 

14,041 
14,504 

0.014 
,515 

/4522 

/4,5137 
1440179 

1445153 
7444159 
1415116 

1445.14,1 

4.Në 

741177 

1.14 

PRAM 

1,52/5 

74M0 

/4911.4 

1449140 
/4011,76 

TR IACS 

IRCUITS 
LM 201 75 

LM 301 740 75 
L Mb7 10 

LM 308 15 
LM311 75 

Lei 3111 470 
LM 324 -.95 
,M 319 -i is 

158 70 
167,1170 115 
L../ 3» 160 
LM 390 95 
L11397 175 
L M]06 80 

V,4 
CA e)1M0 99 
1M531 -7SU 
Las 553 157 
LMSlS 49 
La45S6 - 85 

560 :00 
565 95 
566 40 

561 I 10 

703 
/3311 
p9 25 
711CH 40 
110 30 

50 
4.01 1110 750 
1456 95 

1910 
w 

1018CC 390 
791 -195 

SCR'S 
RVi 1A 10A 25A 315A 60 35A 
100 45 80 1 55 5 60 1 40 
290 

r' 
80 I b 1_9.0 2 10 70 80 

400 1 30 I 90 /310 20 1 410 780 
600 7 on 7 75 b 1110 360 

WE SHIP OVER 95 

OF OUR ORDERS THE 
DAY WE RECEIVE THEM 

this 
publication 
is available 
in microform 

Mai 

Please send me additional information. 

Name 
Institution 
Street 
City 
State Zip 

University Microfilms International 

300 North Zeeb Road 
Dept. P.R. 
Ann Arbor, MI 48106 
U.S.A. 

18 Bedford Row 
Dept. P.R. 
London, WC1R 4EJ 
England 
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iFoRNiA 1 A IT A 
Post Office Box 3097 B Torrance, California 90503 

With Purchase of The 
INTEGRAL DATA 440 FREE Parer Ti er 

Your Choice, 6200 Value 

1) Graphics Option Package 
2) Interface for APPLE II 

411L-L-_ 3)TRS -80 Printer Interface 
California Digital has resently 
researched the complete low 
cost printer market. It is our 
opinion that the 11/S440 Paper 
Tiger is. without doubt. the 
most versatile and offers the 
best value of any printer cost- 
ing under 51.000. 

This quality dot matrix printer 
incorporates such features as 

software selectable character size to allow print densities upto 132 
characters per line. Full forms handling capabilities and tractor 
feed Inechansini adjustable to 9.5 ". The Paper 'Tiger is engineered 
to accept either parallel or R5232 serial ASCII. 110/220V.50/601 1z. 

71115.00 it s shinpinr 

S -100 Mother Board 
Quiet 
Buss 
52995 
8803 18 

18 slot 
IMS Al 

I.1.11_I:1.1:111I I.I:111.II 
ice Oulel Buss born Cal :torn.a I Intlustihti is 
quaity engineered no snort cuts have been linen 
to produce Inge mother hoard Aclne lemunabnn 
clecudiY pre 

l ans 
c sslan Marn:u 

lured Iron extra heavyFR 4 epoxy glass 

11111111v11v11uu11u11 ¡ii C 

TELE l'YPÏMODEL 43 
Even it we have to give them 
away, we're going to ship more 
43's in 1979 than the aggregate 
of all our competitors. 

Model 43AAA TTL) 

EACH 3 10 25 

$925. 875. 850. 825. 
RS -232 Interface "K" Addt75oo Sh°pp'nt fir 

Minidisk Drive for TRS-80 
your choice 38B. 

or 
LO 

Includes 
Vista Interface Cable 

FREE PLASTIC LIBRARY CASE 
with purchaseof each box of 
Verbatim mini -diskettes. SS value. 24sá 

DISKETTI 
CONNECTORS 

your Chmce 

DB 258 
male plug &hood 

or 

DB255 female 

5395 
Qty fe. male hd. 
10 3.45 2.45 1.15 
25 3.15 2.25 1.05 
100 2.05 1.90 .95 
500 2.25 1.60 .65 
1K 1.97 1.37 .73 

Edge 
Connectors 

GOLD 
: ? 100 PI l IIlÍill IMSAI/ALTAIR 

!mead solder .125x. 250 $3.95 3/$ 9 00 
lanai w/w .125centers $4.95 3/913.00 
Altair soldertaiI.140row $5.95 3 /$15.00 

SPECIALS 
2244 Kim eyelet.156" $1.55 3 $5.00 
35/50 solder tab .156" $1.09 3/$2 00 
36/72 ...de post w/w.156 $1.95 3/$5.00 

Certified Digital 
TEFoNr 

539 Scotch CASSETTES 
so +í36s veo o Wont drop a BIT! 

DISKETTES 

8 inch Sol tQBMl 
8 inch 32 sector 
Mini Soft sec. 
Mini 10 sector 
Mini 16 sector 

, 

CA 

$550 
-- . CALIFORNIA 

INDUSTRIAI. 
IS an 

Authorized 
Dealer of 

Scotch Brand 
Data Products 

MEMORY 
TRS -80 $ 
APPLE II 65¡ 

16k memory(8)4116's 
á 

Installation is simple. Anyone who has .-' 
ever changed a spark plug should be able 
to up -grade his microcomputer. 
llow can California Digital offer these 
,memory up -grade sels at 25% below our competition? 
Simple, we buy in volume, wholesale to dealers and 
sell the balance directly to owners of personal micro - 
systems. These 16K dynamic memory circuits are 
factory p rink and unconditionally guaranteed for one 
full year. NOW, before you change your mind. pick 
up the telephone and order your up -grade memory 
from California Digital. Add $3 for TRS80 jumpers. 

STATIC 1 -31 32 -99 100 -5C -999 l K* 

%STCM *11 0 

duels. 1st- , .nls ems s 

in "bun ,l .t epee, s sii 111,11 o-e slat bittl to add tt 

Ir 
rwlet I . the x-IO 

a 

f d 

:,m I51 Inrulaare ac, . o ya 
un re- 

motely 

t-wne 
helm M appb,nnn tn your bol,. o offre, sig- 

nals usn e,l fr tu nd 1,013,406. 
`.s00 tq,A tr rbnd u cb.0 man up tunidiffrl .re 1lcal rte- 

.:Les-3 ,sd and audible .. r horns U se the Svatnr to nontrplyour 
senrn,. Iris6nstos or aneltphl l aunt, o. the premises. 

I he 'svdul:.r cyst., ts .:,'.n1..Lly ,t, the lulluu:ng con.lwn,..,ts: 
l'lte.,so ne \t..s..r Cnlll,vl Consol, `at.:'a 
N:tuer.Operated l'ar.,ennu. Conn r..lb, r. I^. b 

Shugart Associates 

SA800 -R Floppy Disk Drive 
'lust cost effect, 

Ing information, wile:, :- .mdo:n r...:;il in a 

orinve factor. flu SA800 is fully compalt ble 
with the I ISM 3740 format. Write proved cir- 
cuiirs. low maintenance & Shugart quality. 

$449.50 

10 

APPLE It 
16K MEMOR 

COLOR GRAPHICS SOUND 

$988 
PLUS SHIPPING 

Mlg. bug 
Retail.... 

,1195 

KEYBOARD KLYrltONIC 

ASCII ENCODED ASCII F ASCf[ 
complement. 

did111 
*Ten key data pad 

om4.'. .e.I.T I..+ ^ ̂  ° :, *Curs or controls 
-+ *Six user switches 

*Alpha Lock 
*Auto repeat 
1Singlc 5 volt. 
*Glass reed. 

NEW 

21L02 450nS. 
21 L02 250nS. 
2114 110:4 .150 
2114 11:x4 300 
10.14 41;Y:1 4!50 
4014 410:1 250 
4045 1 Kx.1 450 
4045 1Kx -t 250 
5257 low pow. 

1.19 .99 .95 .90 .85 
1.49 1. 39 1.25 + * 
5.95 5.50 5.25 4.75 4.50 
8.95 8.50 8.00 * a 

5.95 5.50 5.25 * * 

9.95 9.50 9.00 * * 
8.95 8.50 8.00 * 
9.95 9.50 9.00 * * 
5.95 5.50 5.00 4.80 4.60 

SPECIAL CIRCUITS 

%BOA 4 \111,. 24. DA 
8080:1 CPU 9.95 
8085 22.50 
8086 Intel 18 hits 85.00 
l'6I69900 16 tuts .19. 95 

AI-5-1013A ÚA121' 4. 95 
Floppy Disc Controllers 

'ND 1771 single D. 39. 95 
l'D 1781 Double U 65. 00 
WÚ1791 DM 3740 * 

E PROMS I-15 16-63 64F 

1702f1 2K 4.L15 4.50 4.00 
2708 11K 9. 95 9.50 9.00 
2716 5v 161: 39. 95 35. 00 * 
2716'rI 24.88 20.00 * 
2532 85.00 * 

Circle 39 on inquiry card. 

$850 

Buying a CRT Terminal ? 

Hazeltine Soroc Lear Siegler 
Weil if yOu rcu lh unslst upon purchasing one of the above 
terminals, sure. we'll sell it to you. But when the kev- 
board starts to double bounce, the screen fades and the 
power supply ,just craps out don't call us. complain to 
the nsanufactu ter. 
The alternative, take a serious look at the ADDS Regent nn11 23, we have, and concluded that this terminal offers, the 
best value in todays market. Through years of research 
the AUUS Company has evolved a low maintenance, ex- 
tremely durable CRT terminal capable of withstanding 
an abusive 2.1 liter duty cycle. The Regent 25 features 
burl 8085 microprocessor controlled circuitry along with 
the Cherry Switch long -life capacitance keyboard. 
18 key cursor and numeric pad doubles to allow for user 
definable special functions. True descending lower case 
characters along with a fully addressable cursor makes 
the Itegent 25 the ideal word processing terminal. 
High -resolution screen is capable of displaying 96 upper 
and lower case ASCII characters and 32 control codes. 
Phis unique feature assist in the debugging of programs. 
l'he Regent 25 is switch selectable to display six Euro- 
po:m languages along with Katakana. 
Clearly the Regent 25 is not your adverage terminal. 

:t than, ADDS is not your adverage terminal company. 

.Ji 
('(i4"fro)/ 

25 
DIGITAL DIGITAL 

DATA SYSTEMS 

$13950 

PORTABLE DATA ENTRY SYSTEM 

L.r. 
h.onb,... ,.I hand .utd Ilv mat pr Altrrrt all pr 1 dal., I:::e h.al e ed u. 

. .rd..r. ,I.. n rrhutse Iv el.ylnanI. ul,. iamdm.l i:: pl:"r,d III nlnl, 
. nphr sent al the recorded ndurmattun is n.nn ,1 Lasrl: 6.0o, o.a .l r. ur;,u u. 

:UI a 

n 
tr .n v, _ -,.untl.a,, lrrlllnal cost ...+00. 

I.,sh ", m conpla with: 

n,u i.li.,. 
(213)679-9001 

All merchandise sold by California Digital is premium grade. 
Sorry. no COD's. Orders are shipped the same day received. 
California residents add 8 %. Foreign orders add 10 %. 
Orders over $25, when accompanied by payment, are shipped 
at our expense. Otherwise. please add $2. 

MINIATURE 
SWITCHES . 

.1-1 4 T 1 

p 
your choice 

$ 9$ 
lo SO 100 lk 

5.88 .81.73.66 
SPDT Miniature Toggles 

7101 CAI( ON NONE -ON 
71071ót ON OF Fient. ON) 

7108 CK ONlmoment.ON) 
Rocker IBT - DPDT 
Rotary 3P- 4.Pos. 
Rotary 3P- 6-Pos. 
Push I3 IN.0.1 5.39ea. 4 /Si 

DIP witch 
10 25 100 Ig 

ea. 5119109sv. 
<r97 lty 

83 

4 
7qr8pp: 

SPST 
DISCOUNT 

Wire Wrap, 
IC SOCKETS 

wire wrap low profile 
pin ea. 25 50 ea. 25 50 

8 17, 16 15 

14 37, 36 35 18 17 16 

16 38 37 36 19 18 17 

24 99 93 85 36 35 34 

40 169 155 139 63 60 58 

soft KYNARwRAP 
S98 500 1,000 11,000 

59. 515. 5105. 

s 

xr 

II 

nter 

Irw . 
ns11-: 

9s 

ass 
1- 

W 630 Lilo. 
Mr WRAP-30 
rape strio Nei 

$.r745 
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FLOPPY SYSTEMS 
y,fqL 

jj c1' 

ti 

8" Siemens FDD120 -8 
All Siemens options in- 
cluded in this drive 
may be configured hard 
or soft and single or 
double density. We find 
this to be an extremely 
reliable drive. S399.00 

5',/4" BASF Magical Miniature Mini 
drive only 2/3 the size of others 
is reliable and durable and quickly 
gaining in popularity with our 
customers Single or dual density 
fast access times $274.00 

Tarbell Controller may be re- 
configured to control 5Y.'' drives 
and includes short cable for one 
drive. KIT 5179.00, ASM $265, 
but onIyS219 with purch. of 2 drives. 

SOFT - 

WARE: 
SUPERDOS I (Z -80) 
Single User, UNIX - Like 
File System, AND Totally 
Upward Compatable From "XX /X" 
(What did you say, Digital Research ? ?) 

Cable Kits For 8" Drives with 
10' 50 cond. cable and conn 
ectors Also power cable and 
connectors. Flat cable assem 
if you wish. For one drive 
27.50, two 33.95, three 38.95 

Cable Kits for 5'/." Drives as above, but 34 
cond. For one drive 24.95, two 29.95. 

.,, " "Power One" Model CP206 
Power Supply adequate for 
at least two drives 2.8A/24V 
2.5A/5V, 0.5A/ -5V beautiful 
quality. S99.00 

CABINETS for FDD120 and 
801R drives, or CP206 supply. 
Matte finish in mar resistant 
black epoxy paint and stack- 
ing design 29.95 

DISKETTES 
(3M, MAX, BASF, 
Georgia Magnetics, 
& Victor Borge) 
8" $39.95/10 
51/2" S29.95/10 

32K / 16K Static RAM, 4MHz. 
(Showing Amazing Similarity to Tarbell's unit) 

(16K Shown in photo) 

!i aríedrf 

-.... ... _ . 

10444 adtwls;c 
741 

.. .. : 'rr";±T 
'47111:7, ^*`^ 

32K - $549.00 16K - $349.00 

"BACK TO SCHOOL" 
KEYBOARD SPECIAL 

IMP& 
CHERRY "l'RO" Keyboard S 1 19.00 

Streamlined Custom Enclosure S34.95 

BOTH ONLY S124.95 "IIIrn 
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I'S: SUPERDOS -1 runs on the TRS -80, 
and can transform it from a toy computer 
to a real business machine !!! 

10MBy 
DRIVE 

$3300 

5-100 
DMA 
CONTROL 
$495 

POWER 
UNIT 
$395.00 

For the first time in something like 10 years, 
a new STANDARD in removable media has 
evolved. Selected by Datapoint, and others 
who have not yet announced, this drive is 

beautifully simple and easy, if not trivial to 
maintain. 920kBy /sec. transfer rate, 3600 RPM 
39 lbs and only 125 Watts. 

Daisy Wheel Printers 
'- w Glume Sprint 3 \45 

Electrolabs 
POB 6721, Stanford, CA 94305 
415 -321 -5601 800 -227 -8266 

Telex: 345567 (Electrolab Pia) 
Visa MC Am. Esp. 

016-1011, 

ESAT 200B - 
BI- LINGUAL 80x24 
COMMUN ICATING 
TERMINAL 

Scrolling, full cursor, bell, 
8x8 matrix, 110- 19,200 
baud, Dual Font Appli- 
cations. Arabic & Hebrew, 
Multilingual Data Entry 
Forms Drawing, Music, & 
Switchyards. $349.00 

war NNW MINX ß L I 

Kw 
WIN 

är + 
fs11si1òrY 

II ,w /lIY IYI n1/111t11ss /11411A. m N US 
111 11.1.11 M1uml or MI XS mar 11 n 
1W,1 IY fIn[I Mom ellf hr. 

-W1íi'ñ 
N1i 

A..M.erw1r 

PRINTER (factory warr.) $1199.00 
POWER SUPPLY (Boschert) $349.00 
(shown mounted on rear of printer) 

COMBINATION SPECIAL $1499.00 

DATA DISPLAY MONITORS 
Used 12" Sylvania mon- 
itors. Composite Video, 
15 Milz, I20VAC. Re- 
built with NEW I'39 
anti -glare tube $119.00 
New P4, 109.00, used 
P4 79.00. 

New 

"OEM STYLE" as above, 
will fit any case. (Both 
versions serviced by quali- 
fied tech). Identical to 
above but subtract S12.00 

Doppler Motion Sensor 
Intrusion Detector 

Extremely effective microwave 
motion detector for detecting 
unwanted visitors. Ignores mice 
and other non -larcenous creatures. 
Operates on 1 2 V DC or from small 
transformer supplied. Output is 
relay closure for alarm control 
ioterface, or to switch on lights 
annunciators. Will operate THROUGH 
door of closet or thin wall. Best 
application seems to be to turn 
on outside lights to help invited 
guests, and to intimidate un- 
wanted ones. $ 159.00 
Water Repellent Cover S24.95 

SOCKET SPECIAL 

O-L 
\-\ 

"Won't Let Go" 

Low Profile 

Solder Tail 

1 CENT/ Pin !! (0.75/1000's) 

8 14 16 18 20 22 24 28 40 

Circle 115 on inquiry card. 



CP /M* Source Code -- FREE! when you purchase "OS -1" 
Electrolabs' new operating system for the Z -80 designed to have exactly 
the appearance of UNIX * *, including virtual I /O, "set TTY ", a tree and a 

shell, filters and pipes PLUS total compatability with CP /M software! 

OS -1 
(Because OS -1 is truly a comprehensive 
"OS ", and not merely a file handling 

FEATURES "DOS ",we have changed the name 
from "Superdos" to "OS -1 ") 

VIRTUAL I/O - copy with a single command between floppy and hard 
disk, or from TTY to printer to tape to disk... etc., etc. 
No messy I/O routines to write, & no awkward transfers. 

SECURITY - 9 modes of file protection, user and login protection. 
MULTI -USER - up to' 256 passwords. (non- simultaneous users) 
16MBy FILE SIZE - but no limit to no. of directories per device, thus 

allowing EASY implementation of gigantic storage devices. 
"SET TTY" - for printer or crt: tabs, page width, buffer, cursor, UC /LC, 

fonts, formfeed, arbitrary control characters etc., etc. 
"LOGIN" - automatically executes user selected programs and "set TTY ". 
OCCUPIES 12KBy - only 50% larger than CP /M, but 500% more features. 
CP /M & CDOS COMPATABLE - your library is guaranteed to run! 

'(Naturally, we are not giving away the version of CP /M written by 
Digital Research, Please pardon our pun, but they might object. 
What we ARE giving you is a greatly enhanced version of CP /M 
which resides on OS -1, and allows the user of OS -1 to run any and 
all of his programs, packages or system utilities which are already 
running on CP /M. We give you the source code at no charge so 
that you may modify any part of the CP /M to suit your own sys- 
tem requirements. At no charge, you also receive the enhancement 
allowing 4MBy files instead of 256K.) 

OS -1 (with debugger, linker and screen oriented editor 
Update service, per year 
Symbolic Debugger 
MACRO- Assembler (Creates relocatable code) 
"C" Compiler 
FORTRAN Compiler 
BASIC Compiler (very fast) 

$199.00 
29.00 

150.00 
150.00 
660.00 
100.00 
150.00 

Graoh i cs 
High Resolution 480 x 512 
for B &W and Color Imaging and Graphics 

Light pen, A -D, D -A, TV synchro (needs no time base 

WL¡ correction or adjustment with anything between ran - 
dom interface & NTSC commercial standard). T.V. 
single frame grabber ( "snapshot "). Up to 1 Byte of at- 
tributions per pixel. 

LSI -100 & S -100 applied to: 
Graphic Presentation - such as computer generated animation & other 
graphic displays up to 256 colors & up to 256 b &w gray scales. Image 
Analysis - using built -in FRAME GRABBER, for medical image en- 
hancement, contour analysis, & pattern recognition. Commercial TV 
Tilting & Advertising - using synchronization capability. Interactive 
graphics - using light pen accessory. 

BASIC CONFIGURATION - 
LSI -11 $1995. S-100 $1265. 
For TRS -80 /Exidy Add $595.00 
Includes: Data Board - 32K (480 
x 512 x 1 pixel) D -A 16 level video 
generator. Video Synchronization 
Circuitry. Address Control & Tim- 
ing Board, 

FEATURES- High speed. DMA 
or 2KBy window memory mapped interface. 
Full NTSC commercial color capability. Low 
power consumption. Excellent Software 
pptions - Accessories - Software 
Options include: light pen, auxilliary outputs, 
text mode, memory and much more. Acces- 
sories include: b &w and color cameras and 
monitors. Software: "Plot" 2D or 3D, 
"Tilting", "Contour", "Image Enhance- 
ment", "Vector Curve Generation '. 

Call for price and details 
'CPM and "'UNIX 

trademarks of Digital Research and Western Electric respectively. 

Circle 115 on inquiry card. 

A NEW System CONCEPT!! 

BRAND NEW POWER!! 

BRAND NEW OPERATING SYSTEM!! 

UN- INTERRUPTABLE POWER CAPABILITY!! 
DON'T LOSE YOUR DATA!! 

FEATURING: Expandability - hardware and OS expand - up to 
16 users. Double density - (it works!!!) UNIX like operating 
system (OS -1). Supports all CP /M utilities and programs. Time 
sharing capability. Turnkey software included. 

BUSINESS DATA WORK SAVER' )!!! 
Standard features: Enclosure, 10 slot backplane, Z -80 CPU, 
32K RAM, I/O and controllers, Bantam terminal, Paper Tiger 
Printer, OS-1, Two floppies (8" or 5 % "). Basic compiler with 
application programs for accounts payable, accounts receivable, 
general ledger and payroll $6495.00 

WORD SAVER !!! 
MULTI -USER 

UP TO EIGHT STATION WORD PROCESSING 
Standard features: Enclosure, 10 slot backplane, Z -80 CPU, 
48K RAM, Daisy Wheel Printer, ESAT Terminal with two fonts 
(Arabic, Hebrew, Cyrillic, Greek, Catakana, any custom font for 
$50.00) Three floppies: (8" or 5 % ") OS -1, Word processor 
package with additional memory which is ex eandable up to 
eight users (each extra terminal $900.00) $8695.00 

ELECTROLABS 
POB 6721 Stanford, CA 94305 
415-321-5601 800-227-8266 

Telex: 345567( Electrolab Pla) 

OPTIONS: 10 MBy hard disk (avail- 
able now!!!) Extra memory, graphics, 
etc. Call or write for further details. 
This is the most advanced microcom- 
puter system available at this time. 

Electrolab's System Switcher Model SPO4 

RAW POWER 

FEATURES: 

Brown -Out Proof 
Line Frequency Indifferent 
Very Low EMI 
U.L. Approved 
20 K H z 

High Efficiency 
Soft Start 
Extremely Lightweight 
Open Frame Design 
Short Circuit and 

OV Protection 
20,000 Hour MTBF 
(MIL 2178) 

Adaptable to Un-I nter- 
ruptable Power ap- 
plications. 

and 
Low Cost!! (just look at 
DEC's price) 

Electro kilos 
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ADVANCED 

ODUC 
COMPUTER 

TS OG 

`il PP O 

STATIC AM BOARDS 
Nm", 

1114 

S-100 32K (uses 21141 ).a,.L _,, 

ASSEMBLED Kit //itP 
45095. 599.00 450ns. 539.95 
25095. 699.95 250ns. 599.95 
Bare Board 49.95 
Bare Board w /all parts less mem. 99.95 

S-100 16K (uses 21141 KIT (exp. to 32K) 
ASSEMBLED 450ná. 27900 
450ns. 325.00 250n5. 299.00 
250ns. 37500 
Bare Board 49.95 
LOGOS I BK 
ASSEMBLED 
450 ns. 169.95 KIT 450ns. 
250ns. 189.95 250ns. 149.95 

Bare PC Boardw /Data $21.95 
Now over 1 year successful field experience 
"Special Offer" Buy 14(8K 45ons Kits 5117.00 

125.95 

FLOPPY DISK DRIVES 
1. VISTA V -80 MINIDISK i 

FOR TRS -80 
* 23% More Storage 

Capacity- 40Tracks W 
* 40 track patch now avail * Faster Drive - 

Up to 8 Times Faster 
2 Drive Cable Add 529:95 
4 Drive Cable Add $39.95 

2. VISTA V -200 MINI -FLOPPY SYSTEM * 204K Byte Capacity * w /CPM, Basic "E" 
* Double Density Drive 
* One Double Density V -200 
Controller w /Cave 8 P s. 699.00 

Add toyour EXIDY, HORIZON, 
and other S -100 computers. 
3. VISTA V -1000 FLOPPY DISK SYSTEM * 2) Shugart B" Floppy Disks 

# 9í1o//01 Card, Cable, 
Case & P.S. * CPM & Basic "E ", 
Inslrucllons& Manual 

4. MPI B51-51/4". 40 tracks 279.00 
5. Shugart SA400- 544 ", 35 tracks 295 00 
6. Siemens /GSI FDD100-8 8" 375.00 
7. Shugart 800/801R 8" 495.00 
8. PERSCI Model 277 Dual 1195.00 
a we urn/emueuS 5%" Drive 'no. nn 

EXPANDORAM MEMORY KITS 
* Bank Selectable * Uses 4115 or 4116 

200 ns. 
*Write Protect *Power 8VDC, ±16VDC * Phantom * Lowest Cost /Bit 
Expando 32 Kit(4115) Expando 64 Kit (4116) 

BK $158.00 16K $24895 
16K $199.00 32K $36900 
24K $299.00 48K $46900 
32K $349.00 64K 5565.00 

IMS STATIC RAM BOARDS dg!P 
* Memory Mapping * Low Power sto * Phantom * Assembled 5 tested 
Recommended by Alphamicrosyslems 

250 ns. 450 ns. 
$209 00 $189.00 
$44900 $399.00 
$799.00 $699.00 

BK Static 
16K Static 
32K Static 

ANADEX PRINTER 
Model DP- 8000compact, impact, parallel or 

serial. Sprocket feed, 80 cols, 
84 lines /min., bi- directional. 
New only $895.00 

FLOPPY AIDISKETTES 
gat ¿E 

Sohsector, 10 Sector, 16 Sector9 ' ,çç4 
$4.25 Each, 10/39.95 OVP1 -.1f 5 

* 8" Standard Floppy Disks * 15 Soft Sector, Hard Sector O 
$4.50 Each, 10/41.95 

"Add 4.95 for 10 Pack in Deluxe Disk Holder 

THE FIRST TO OFFER PRIME PRODUCTS TO THE HOBBYIST 
AT FAIR PRICES /NOOW- LOWERS PRICES EVEN FURTHER' t Proven Quality Factory tested products only, no retests 

ßN or fallouts. Guaranteed money back. We stand behind our _products. 

.NPR'- 1979 CATALOG NOW AVAILABLE. 
Send $1.00 for your copy of the most complete catalog of computer Products A must 

GP lot the serious computer user. 

APPLE/EXIDY /EXPANDO 
TRS 80 16K- UPGRADE KIT 

* 16K with Jumpers d Instructions 
for either Level (or Level II $74.95 

* 16K for Apple II Upgrade $74.95 
Special: TRS80 Schematic 8 4.95 
Ex ansion Interlace Schematic .. , , $ 4.95 

TRS 80 TO S-100 
PET TO S -100 ADAPTER 
Allows Pet/TRS 80 to be interfaced to 
popular S -100 Bus. 
Pet lo S -100 Kil $189.95 
Assembled $269.95 
TRS80 to 5-100HUH 8100 Kit - $275.00 
Assembled $355.00 

KEYBOARD ASCII ENCODED 
One time purchase of 
NEW Surplus key- 
boards. From the Singer 
Corporation. The 

1 -I:: l r 1; 
-111 1 ASCbÌ characters in a 63 

key format, MOS 
encoder circuitry "N" key 

rollover, lighted shift lock, control, escape and 
repeat functions. Ltd Oty 63 KEY $59.95 

'AMP1 MTe 

UV "Eprom" Eraser 
Model UVe"11E 869.95 
Holds 4 Eprom's at a lime. 
Backed by 45 years 
experience. 
Model S- 52T... 8265.00 

Professional Induslfial Model 

TARBELL FLOPPY INTERFACE 
280 /8080 S 100 Compatible UsesCPM 

Assembled lor Shugart SALA $259,95 
Assembled Other 01uóó 5289,95 
K11 $179.95 
Bare Board 836.951Doc. Add 51a001 

sexi. For OM A6059300 DoarmmleSon .0 12000 
Vela Double Dee ily5ir COntrelleiASSem....5299.00 
SD Versa Floppy Kit 0000 5159.95 
SD Versa Floppy Assembled...... , 0000 S189.95 
Tame! Cassette I/O Kit $1 15.00 
Sale 1771.01 Floppy Chip 527.95 

9600 MPU Module w /6802 CPU 
. - - 5495.00 

9601 16 Slot Mother Board 175.00 
9602CardCage(19-RebnaRadlMount ...75.00 
9603 8 Slot Mother Oued ..... .100.00 
9604 SKitdlrnode System Power Supply, ...280.00 
9610 Ut6ty Protobping Board 36.00 
9616 Quad OK EV Dm Module 
9620 16 Channel Parallet I/O Module ..295.00 
9622 SeriaVParnllel I/O Combo "' 
9626 OK Static RAM Module .............29500 
9627 16K Static 450ns 495.00 
9630 Card Extender vim 
9640 Multiple Programmable Timer 

(24 Timers). 395.00 
96508 Channel Duplex Serial I/O. 395.00 
96103 32/32 I/O Module 27500 
96702 32 Point Reed Relay Module., ,--350.00 
0800 BARE BOARDS 
9620-0 545.00 9603-0 27.00 
9626 -0 45.00 9600 55.00 
9650-0 45.00 96103 5540 
9601.0 50.00 96702 5500 
Also AMI EVK System in Stock 

P. O. BOX 17329 

286 BYTE November 1979 

B YTE USER 8K EPROM BOARD * Power on Jump * Reset Jump 
Assembled 8 Tested $94.95 
Byteuser Kil $64.95 
Bare PC Board $21.95 
Special Offer: Buy 4 kits only $59 95 each 
MR -880 w /1K Ram $99.50 
MR -16 16K w /1K Ram $99.50 
EPM -1 4K 1702 $59.95 
EPM -2 2708 or 2716 E om $69.95 

Z- 80/Z- 8OA/8080 CPU BOARD * On board 2708 * 2708 included (450ns .1 

*Power on jump * completely socketed 
Assembed and tested $185.00 
Kit $129.95 
Bare PC Board S 34.95 * For 4MHz Speed Add $15.00 
8080A Kil S 99.95 
8080A Assembled $149.95 

S-100 MOTHERBOARD SPECIAL 
8 slot expandable w/9 conn. 
reg $69.95 NOW $52.95 

PROBLEM SOLVER SYSTEM USERS 
We recently purchased all finished goods, 
work in process and product designs from 
P.S.S. Send for more details 

ACOUSTIC 
NOVATION CAT" 
0 -300 Baud 
Bell 103 
Answer, Originate 5198.00 

ACOUSTIC COUPLER SPECIAL 
AJ MODEL A30 
SPECIAL PURCHASE 
OF SURPLUS UNITS 
AVAILABILITY LIMITED $29.95 

DATA BOOKS COMPUTER BOOKS 
1979 IC roarer 49.95 Intro MC580 Mnu/ 7 95 
NSCTrL Data 3.95 Inlet MCS 40 Manual . 495 
NSC Lamar .295 AMO BONA Manual. 5.95 
NSC Lem Apo Notes 11.3.95 AMD 5cho.Ey DalaOOOk 495 
NSCCMOS 395 AMI M031.51 Da la 395 
NSC Memory .. 395 L51Daaa 495 
In. 4.95 L, Damai, 495 
Ne11.58514aua1 7.50 T Linear Control Dols 3.95 
IYL 0011E.0. MLL 

aio M Crol Vd.o 

90905 Program., 
saw Prdgramrn9 
IBO 

voli SSSoome#ee& Sorö Oence. ..rsrd.r 
Intro l o Moos Vol 111.... 

a MH Ng7 7ts 
77 7 

7.75 
3090 27 50 
2e64 1950 
WHIG leso 

MEE DILITNIGe COEPYI[K00K uL 
Underatan,g Canpders _. . 

0. pompuler Edarnmenls 
a,5. BASIC ...... .. 

.erners Glossary 6 O1111O11112, 

Peaty Buhr 6 Je1N Glade to Computers 
O 080 la ane Language Prcoremm.9 
Horne ComOM.rs Vol. I H 

519910 Srmullero Vol 
11 Soh+.aa 

416. 7 93 
Ta98.11.95 
118. 995 
999. 595 
T9e 995 
1,91. ass 

osa 1 e19s T.. O 95 

MICROPROCESSORS STATIC RAM HEADQUARTERS 
Zo0o 

Z.11011 

96131502 
2650 
C01 03 
0000a 

SALE Boas 5 

2900 
29orn 

m 
90027E 

65 E40 2, 
,00 

9800 
fi60IP 
0035 
6755 
6746 95 
ó0e9 scar 
e25ó suu 
SUPPORT DEVICES 
0M9511 Á,n Prom.. 519500 
AM 95111 á00n .. 275995 0 
M.95170MACm a 

19U"Pe.+aR 919,,,.01 2.,95 
36611260 Pq1 995 
3962 -90Cí1 1996 
3x82u Bec 7Ci 95 
3883 002.1 29 5 
3ee]8q .49,96 

3".11203°."745139 of ode. 
7906 

ez,ze drlq 250 
120 Prloay 0.e 50 
8219 9.4 02wn 2se 
6222 OMM* Gen 295 

ü262á; á:r tri 
elzó eus Prow 240 
6226 Sys control 
239Sys Core 

8251 Pr. 

Suu 
I4 J9 
1695 
Iú95 
1095 
995 

95 
,995 

12.95 

1595 

1995 
1áD 

1995 
] 95 

1493 
9 93 

2995 

e2531m 7me. 
e2ss P,99 1.b 
8257 Pr, 04.1/ 

259 P 6P, 
275CReeTqq 

Im 
ned CPler 

SIM. r1î0. eRMm 
5621 PA 
6821 PA 650 
ate Moray HI 6.95 66]4.1512 Edon 1295 
eSO AQA 595 7 SEO ENT CALC CLOCK[ 
6523aa 4ea910 595 

68.0-1046$06041/0/, 3995 
69 60 Modem asá 
6852 Moduas,r 
66 H1 71 A 1 Of OSC 2595 
6675 825 

028908. 
Goer 239 

566411 1995 
IBM BIS 11í RAM 2500 
1822 SCD 256 A RAM 1695 
18240032.8R , 995 
1852 CO d1 LO 1095 
lesa pal 1055 
195E CONO 055 

5000 
ee, 455 

6522L02.í 925 

65514002 0.3 

is 
5e 

6530604 1yá0 
6539005 0 

DYNAMIC RAMS 

595 
25 

605 
1950 

9 
175 95 .5 
s795 
1995 
695 /S 

1.24 2599 ;00 

2i1L021SW7 
130 25 

210? 
02 250.m 

125 i 55 1 1Ó 

21121 205 215 265 
2101-1 900 270 255 
211tL2309S 1195 495 995 
21IaL309n4 655 795 605 
f11L.10ne 7S0 673 4.19 
00001004130ars 555 975 7.95 
404/4041410re. 150 6 75 6.79 
E1e14200A 975 975 795 
Eaa44002 79s 2s las 
EMLM804 1250 1 S0 995 
5,0rC1 195 195 25 
W090 142013 1095 1025 925 
AM091aa1 1095 10 25 
MAD9131331 1295 1 95 1025 
rSC a60.46a161r CW MN 5160S Exn 
m01 11.5 s 125 
02125N3425r45n3 1 795 735 725 
650010 1 CA105 7 95 7 95 t 25 

19 1e 65 112 1 C05 7 9 :95 7 25 
451094 6n 5 

O.Ram 

95 325 250 
11 w 1551ro R.m 
21471owPer4K5ÌMrc 14954 

CHARGE COUPLED DEVICES 
Mu CCO 10,11 in,e 9,0200 fawvrw 469 CCO 
pe Mom,, me.. you can epe..me .40. Cep 
x.95r 90909 a a Drat. Pace pa22A9ar.. 
Ion swawd..mtacreAer Oueyyraeeel 
$16.95 each )reg. 43.00) 

CRYSTALS 
Wsrept.mor Tu. TV Clan 

e rtytnty 5n Y E,aed9 ßr9' 
Ses 6010N4 S 

95 ó1a4 95 
65536 495 
100694/ 95 

5595 1á3191íe .95 
93552 Ba32M11: 595 

595 12 á19+02N. 595 
495 2701M: 595 
.95 360MHe 5 95 
595 400E90 595 

10015 x295 

DISPLAYS/OPTO/LED'S 

295 

410 /4116 16 0116 Pm) 995 
Set d 61161 t49á 
111 

06050 a 
639 

Pm) i» 
406010 1122 Pin) 4.95 
1179901% 1 líe PRO 495 
210440 , p6 FMI 75 
4eat41to1119Pa1 95 
T. 1.95 

5ñó 405 
5WOO 

T45 eso I 

PRROMS 
27 
.0016 

02A 
2732. . 

2716.50 
2116.51/ 1ou 

use sv 
5253x0 
52540 
6034., 

03 193 
100L 4 95 
6609 795 
6604 95 
5011.0 I50 

995 
?SO 

9900 
44 
2995 
2099 

4 
9115 

2 95 
39/90020 32 5-02 
82315 512 WS) 16.95 
62512332.8.__ 2.50 
625126 256 44 3.50 
625129256a050 350 
625130512241051 65o 
NSC 0027578 32 .0 . 295 

CHARACTER GEN 
9801 1555006er 

25130351501 Lox. 
2s, 3.403(5 Lo.m, 
MCM6571 
05006571 0 

02575 1450 

UARTS/USRTS 
000lul813V, 

00v., 
405 

09101xA/1612n.,01/1 695 
AY51o15A/106Jaut et, 
005601, Iw '96 550 
106402 2.95 
O 86403 995 
3WUSat 95 

1671B Adios 2495 
1UT941211 se 
B AUD RATE GEN 
1 514411 11.95 

U2 14 95 
W0,9a1 03: 

K ERS 
,05.0076 O r5 
0363650 13 0 

n ceO. .. 99966 
r1C9a3. 99S 

9!0 

1 ;5 
0075 

1i5ó 

A/D CONVERTERS 
6700 í W Om? 13 50 
870, 10a16.rwy 2200 
07031 b Tá 1350 
9400VN11anee Cm, 725 
97503912094 BCC 1395 
140196e b1 305 
140111.11 s 95 
DAcol COI AIO 5 95 

O L too ICC1. 05 ro 7 ICA /300 -Red 99 
ENO 357 ICC135]' Rea 99 
FNO 500/5030Q 500' ate 90 
rnosor,510 IUT 560-00 
100805a503 151 600 -614 

99 
75 

F.A 
3p076i f OvrH 246 

1 i 5 
MP5061J7311CA130o' 9ed 1 N 
9 Oy1 IOW 10n CMC 0.00y 99 
9 0,91 Pe.*. Nebo 400' 00 
9O9ArLeesren139' 99 
Wq03125rAUMCIa6Module 19.0 
Sete/ lo. M61U0]0/104Filer 95 
MA10024LED 12 Iv. CncAMOdrre 1095 

N[x 01011.AY0 [NCODD U1PlAV 
P 50627340 Red HePOecma 1595 

HP501127300RadNymerc 195 

nIL 308 Number w/LO4C 
TIL 309 Num.w/Lgc 
IL311 Heaadecenal. 

MAN 2. 320 Red romNumerc 
MAN 10A 270- Red AIp,Numenc 

95 
12.95 
595 
995 

SOCKETS 

,.5n 
ao 

,69a.51 z2 
reP9s7 s 

Ps, 15 
on sn a 

26Pm91 a9 
MPnS161 

TEXTOOL ZERO 
INSERTION FORCE 
SOCKETS 

,n S 550 24 Pn Si 50 
40 Pm MO 25 

CONNECTORS 
0e25PWs232, 325 
0e2sseeeM 375 

So 
Mod 

wN660.5Yt sá50 
12/4wrw.5/r.11w 295 

5196 WM Sn.1001 6 50 
SonOOS.,m COV edo..i. 425 
5011003 03,-.erlwv 125 

CTS DIPS WITCHES 
crá2067 s 75 CI5206h SI 95 
C152065 51 75 c152069 5195 
C1/52066 S1 75 Cr525610 S195 
Cr52o61 SI7s 

MAKED PC BOARD SALE 
ZOCPO Ie,4O1 55495 

95 
as $wot 644 ILdaod 2,.95 
166 SaK RARA 121141 299, 

321C 51y4: 6, 02121141 . 4995 
0s,., s0ITeb9 3995 
Cassel le Im lrawn 2995 
Or raom 127010 1 05 
702 Eprom e9Id 

27062716 Eprom OINUI - 

2708/2716EpeomlwMCl ?I 
Peaeme Ooda 34 05 
CPPro,13d 1331 COn I 27 95 

Vector 8800 Rolo 1995 
Vector 6803 t1 dot 020 2995 
ACP EClenoer w /COm 15 95 
Vio o nlenre 15551 27 95 

n1 rlace 55021 2795 
13 MgleeoN ARMO 5205 
9510l1M0,BOar[1 WIACI 29 95 
851.3.1. leapartMdel 34 95 

WAVEFORM 
GENERATORS 
8038 Funlen Gen 3 95 
456324 6C0 145 

;Ñ566VC0 1 75 
7206 Funcfim Gene... 5 25 

FLOPPY DISK I/O 
0 6 mot,. 

2995 u 002Ner FHOOT 
el Fbpp/ 2995 

1or 
Dual 

1791 13.1 F1moy 39.95 

TV INTERFACES 

video Merl*. 

MW MoJrWn 

50 
8 03 

13 3.7 

SPECIAL PURCHASE 
(while supply lasts) 

21L02-4 (450 ns) 100 @ 996 ea. 
21L02-2 (250 ns) 100 @ $1.15 ea. 
TMS4060 NL 4K Dynamic RAMS 
(pullouts) $ 1.95 ea. (prime) $3.75 ea. 
1488 Line Receiver 100 @ 756 ea. 
1489 Line Driver 100 @ 756 ea. 
1489 House Marked 100 @ 506 ea. 
1496 L Demodulator 25 @ 756 ea. 
LM3900 QUAD OP AMP 3/$1.99 
2716 5 VOLTS EPROM 3/$99.00 

COMPUTjR SPECIALS 
LIST 

APPle1lPNSw/18K 1195. 
PET2001-r6N 995. 
ExleySdreererw/BK 895- 
COnWCOkallw/aK 1495. 
GOmemce Sys III 5990. 
Mouton lw/16K 1599. 
TEl P1206 w/3215 
duallleppyá CRT 
It oval.) 4555 2995 

Pascd Mlcmen9irle 2995 2395 

SALE 
990- 
895. 
795. 

1395. 
4990. 
1349. 

IP51 1620 Diable R03295. 2695. 
Anode. OP 8000 995. 895. 
Cenlron,cs Micro PI 595. 395. 
00011004s Micro S., 595. 525, 
52r0C 02 120 995. 850. 
Teletype Model 43 1329. 1150. 
H,Ploi Peeler 1085. 899. 

02191oí Digitizer 795. 735. 
tertube 11 895. 784. 

Roc. Tads SOL -20 51095. 

LEW. OPT0K206AT7119 

MGT 2PIlO000Ìq NEE 250.39v 5 199 
414a5 Mole 3518 HFE 250. 30V 129 
1H3J Photo 00239 m 
FP,O1 MotoeSTR Flat Lense SALE 2:1 n 00 

MONTHLY IC SPECIALS 
LF13500 JFE4aa 0 Multi O Se 8.95 

2s aoto ,795 
CM707 O lw Gmbur 
IC147045 P i,ealgn ice Tyler 22.95 
Ia7107 ao ox9 /VDU- le 95 
Ia02, 1 VFW.eal4rc e .195 
LM390 Bute, OP. AU amp 3/1.00 
L14 a ,0á0 Got, Fault IC 311.00 
L411e?0 Polaa L cc, LOOP FMStevo S/r DO 
LM1025 au Redo .. S /1.00 
053625 Dud Ma Sense Amp .... ........2.50 

140050. 259.95 10147 ECIn.Re.. 9.95 
400/14E9 ... ..2/1.139 LF35e1119FN .3.1,99 

22 PH S/1/Socken O/1 00 MCMI2505 a.95 
8223 Rom 2.95 '4589 3/1.99 
1005014 Cat 2/1.99 4107N 6/1.99. 
74141N 3/199 75452N 0/199 
6128/11420 .239 7419.14 10/1.99 
95H10 9.95 555C5 5/199 
12B1 80 56604 ... . ..3/199 

TV CHIPS /SOUND 
40305091 E Ganes 0(55 Sa 95 
ÁY39515 Color Lamm. 295 
,030603.1 R9.a caGarr. 895 
x038605 -1 Wa4e Game 950 
,1/396064 W,peow Gale 950 
AY396071 ó1,.a0 Ga01ry 895 
ÁV31191 Uma GcMS. a0. 

1Je,rraa 1295 
6117847]'aí W E Gene . 335 
MM5321!21 TV Synch Gan 995 
1.1M5369 Pr.1care ] 95 

0215189 RF 6o41or 395 
0001156 Color 7V 

Genre 695 
1457,04 Clock Gan 3.75 
FMONlatm re/,Urfa BBS 

M 55ymer+s FCM a LPs Goer. 
um / MOO 00 add 513118021,99 a. 
Waia9n Order we 610000 add 
2.54, n .Inn 6 d..041 9 aman/ 
erary/ Po /AmPCan E4p1e92/ 
250 I. w.2á2. [12922.1C24 
(orna Reader. 2d264.0an FFaegn 

w 
m . add 119 tra ng A CMOs 

d gmreed 
add 35 cents 

a 
s Id Dala 
n9 

O rder Rceg A cJrg samect 
cnerrpe ,",noun ndlce 

Irvine, California 92713 Phone (714) 558 -8813 
TW X: 910 595 1565 

Retail Store Open Mon. - Sat. 
Located at 1310 "B" E. Edinger, 
Santa Ana, CA 92705 

Circle 4 on inquiry card. 



P.O. Box 17329, Irvine, CA 92713 
(714) 558 -8813 

... and it's COLOR SALE $100.00 OFF 

"The Compucolor II" 
a personal colorgraphics system for the modern computer man... 

* Color Graphics 13" Color CRT 
* Proven 8080A CPU System * 16K Extended Disk Basic 
* Up to 117 Key Keyboard 
* Up to 32K* RAM 
* Minidisk Drive 51.2K Bytes /Side -option 

Model 3 w /8K, 72 Key Keyboard, RS232. SALE ($1495.00 TAKE 
Model 4 w /16K, 72 Key Keyboard, RS232 S100 00 ... $1695.00 
Model 5 w /32K, 72 Key Keyboard, RS232 OFF $1995.00 
Options: 101 Key Keyboard Add $150.00 

117 Key Keyboard Add $225.00 
Formatted Diskettes 2/$19.95 
Programmed Diskettes $19.95 
Diskette Library Inc. Hangman, Othello, Math, Chess, Startrek, 
Blackjack, Cubic TicTacToe, Finance Vol. I, Finance Vol. I I, Bonds and 
Securities, Assembler, Text Editor, Personal Data Base. 

KIM -1 
Now only 
$179.00 
* *Power Supply . Add 559.95 
* *Cassette Recorder . Add344.95 
* *Sanyo 9" Monitor .. Add 5169.95 
Add enclosure 529.95. 

COMMODORE 
"PET" 
Delivery from 
stock 
Advanced 8K 
Model 

only $775.00 

SYM -1 IN STOCK 
Reg. $269.00 
Now 
$249.00 
* KIM -1 Compatible 
*4K ROM Monitor * 1K Bytes 2114 RAM * 65K Memory Expansion * User EPROM 2716 ** Power Supply Add 559.95 ** Cassette Recorder . Add 544.95 ** Sanyo 9" Monitor Add 5169.95 
School & group discounts available. 
Buy now and receive 5100.00 worth 
of discount coupons: i.e., 
* SRM -1 1K Static RAM exp. 

reg 42.00 disc. $32.00 * PEX -1 1 /OPort reg. 560.00. disc.55000 * SYM BAS -1 Basic ROM (Microsoft) 
reg 5159.00 disc. 5109.00 

* KTM -2 CRT/TV Keyboard 
reg. 3349.00 dsc. $319.00 

SYM Enclosure $39.95 

HOLIDAY 
COMPUTER 
SPECIALS 

EXIDY SORCERER ONLY $799.00 

$799 w /8K 
$1099 w /16K 
$1249 w /32K 
$1449 w /48K 
User programmable or use cartridges. 
Combines thedesirablefeatures the 
PET. APPLE and TRS -80 into a com- 
plete expandable computer system. 
**I/0 expansion kit $149.00 ** Vista V -200 add -on mini - 

floppy for Exidy. (requires exp. 
module) w /CPM $699.00 

AIM 65 

$375.00 
ADVANCED INTERACTIVE 
MICROCOMPUTER 
* On Board 20 column alphanumeric 

printer 
* Alphanumeric 20 character display 
* Terminal style Keyboard 54 Keys 
* 6502 based CPU 

w/1 K RAM $375.00* 
w /4K RAM $450.00* 
Assembler ROM ... Add $85.00 
BASIC IN ROM... Add $100.00 
Power Supply Add$99.95 
Enclosure Add $44.95 

* * New Word Processing Pac 
$99.00 

* INCLUDES: 
Keyboard 8 enclosure 
90 day Warranty 
MICROSOFT BASIC 
Video 8 Cassette Cable 
Complete Documentation 
* * S100 Expansion 

Module Add $299.00 ** Cassette recorder 
...Add $44.95 

**Sanyo 9" Monitor 
Add $169.95 

RCA 
COSMAC VIP 

NEW LOW PRICE $249.00 
Assembled. Regular price $299.95 
w /Sanyo 9" Monitor 5169.95 

VP -590 Color Board 69.95 
VP -595 Sound Board 49.95 
VP -570 4K Expansion Board 95.95 
VP -580 Expansion Keyboard 15 95 
VP -700 Tiny Basic ROM 49.95 
VP -710 VIP Game Manual 10.95 

íLOW APPLE II PLUS $990.00 
APPLE's new upgraded APPLE II w/1 6K is now in stock and 
available for the lowest price ever, only $990.00. You can add: ** M & R Modulator for $29.95 * *Sanyo tape recorder for $44.95 ** 16K upgrade kit for only $74.95 ea. 
This isa limited off erandwe reserve the right to change without notice. 

NORTH STAR HORIZON *DOUBLE DENSITY* 
Now in stock North Star Z-80.based high -performance computer. 
* 180K Bytes per Disk 
* Z -80 Processor 
* Motherboard 
* 2 Serial +1 Parallel Port Avail. 
* 32 K RAM 

Horizon I Kit Sale 51849.00 

North Star Double Density Disk Subsystem Kit 

PROCESSOR TECHNOLOGY SALE 
SOL -20 DEALERS & USERS INVITED! 

We purchased Processor Technology's entire inventory of 
spare parts, work in process, and finished goods. This 
material will be sold on a first come first served basis. 
Advanced will continue to support some SOL products on a 
limited basis so make sure you get a copy of our complete 
inventory listing and a place on our SOL mailing list. 

N<Ir 

e)(4,,3"00. RE 

* New SOL -20 w/o Memory $1095.00 
* SOL -20 Keyboards $139.95 
*SOL -20 Bare Logic Boards $125.00 
* NKRAMemoryBoardsupto64K $CALL 

Plus more endless PTI bargains send for details. 

WE TAKE B /A, VISA, AM. EXP. ADD 2.5% HANDLING & POSTAGE PRICES SUBJECT TO CHANGE W/O NOTICE 
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The Vista V80: $395 
The Vista V80 Mini 

Disk System is the perfect 
way to widen the capabilities 
of your TRS-80* Micro- 
computer. Quickly and 
inexpensively. Our $395 
price tag is about $100 less 
than the Radio Shack 
equivalent. Our delivery time 
is immediate (24 hour turn- 
around from our Santa Ana, 
Ca. factory). And our system is 
fully interchangeable. That's 
just the start. 

It will give you 23% 
more storage capacity by 
increasing useable storage 
from 55,000 to 65,000 bytes 
per drive with our new 
software patch. 

It can work 8 times 
faster than the TRS -80 Mini - 
Disk system, because track - 
to -track access is 5ms versus 
40ms for the TRS -80. You 
can realize this added speed 

*TRS -80 ©Tandy Corp. 
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once the new double disk 
expansion interface is 
available without expensive 
modification of the existing 
unit. 

It has a better 
warranty than any comparable 
unit warranty available -a f u l l 

120 days on all parts and 
service. When you consider 
how much more goes into the 
Vista V80, that shows a lot of 
faith in our product. 

A full 3 amp power 
supply means you have 21/2 

times the power necessary to 
operate the V80, and full 
ventilation insures that there 
will be no problems due to 
overheating. 

The Vista V80 Mini 
Disk System requires Level I I 

Basic with 16K RAM 
Expansion interface (it 
operates from the Radio 
Shack interface system. It 

comes complete with a 
dependable MPI Minifloppy 
disk drive, power supply, 
regulator board and vented 
case. It's shipped to you 
ready to run - simply take it 
out of the box and plug it in. 
You're in business. From the 
company that means 
business -Vista Computer 
Company. 

The Vista Computer Company. 
Manufacturers of Quality 
Computer Systems 
and Software. 
714/953 -0523 
1401 Borchard 
Santa Ana, Ca. 92705 
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ATTENTION ELF OWNERS 
ANNOUNCING QUEST SUPER BASIC 

At last a Full Size Basic for 1802 systems. A 

complete function Basic including two dimen- 
sional arrays, string variables, floating point, 
arithmetic and 32 bit signed integer arithmetic 
(10 digit accuracy) with I/O routines. Easily adap- 
table on most 1802 systems Requires 12K RAM 
minimum for Basic and user programs. Cassette 
version in stock now ROM versions coming 
soon with exchange privilege allowing some 
credit for cassette version. 

Super Basic on Cassette $40.00 

Tiny Basic Source now available $19.00 

5- 100SIot Expansion. Add 3 more S- 100 slots to 
your Super Expansion Board or use as a 4 slot 
S -100 Mother Board. Without connectors $9.95. 

Coming Soon: Assembler and Editor; Elf II 

Adapter Board. High resolution alpha /numerics 
with color graphics expandable up to 256 x 192 

resolution for less than $100. Economical ver- 
sions for other popular 1802 systems also 

16K Dynamic RAM board expandable to 32K for 
less than $150. 

RCA Cosmac Super Elf Computer $106.95 
Compare features before you decide to buy any A 24 key HEX keyboard includes 16 HEX keys 
other computer. There is no other computer on plus load, reset, run, wait, Input, memory pro - 
the market today that has all the desirable bene- led, monitor select and single step. Large, on 
fits of the Super Elf for so little money. The Super board displays provide output and optional high 
Elf is a small single board computer that does and low address There is a 44 pin standard 
many big things. It is an excellent computer for connector slot for PC cards and a 50 pin connec- 
training and for learning programming with its tor slot for the Ouest Super Expansion Board. 
machine language and yet it is easily expanded Power supply and sockets for all IC's are in- 
with additional memory, Full Basic, ASCII cluded in the price plus a detailed 127 pg instruc- 
Keyboards, video character generation, etc. lion manual which now includes over 40 pgs. of 

Before you buy another small computer, see if it software info. including a series of lessons to 

includes the following features: ROM mongol', help get you started and a music program and 

State and Mode displays; Single step; Optional graphics target game. 

addressdisplays; Power Supply; Audio Amplifier Many schools and universities are using the 
and Speaker; Fully socketed for all IC's; Real cost Super Elf as a course of study. OEM's use it for 
of in warranty repairs; Full documentation. training and research and development 

The Super Elf includes a ROM monitor for pro- Remember, other computers only offer Super Elf 
gram loading, editing and execution with SINGLE features at additional cost or not at all. Compare 
STEP for program debugging which is not in- before you buy. Super Elf Kit $106.95, High 
cluded in others at the same price With SINGLE address option $8.95, Low address option 
STEPyou can see the microprocessor chip opera- $9.95. Custom Cabinet with drilled and labelled 
ling with the unique Ouest address and data bus plexiglass front panel $24.95. Expansion Cabinet 
displays before, during and alter executing in- with room for 4 S -100 boards $41.00. NiCad 
structions. Also. CPU mode and instruction cycle Baftery Memory Saver Kit $6.95. All kits and 
are decoded and displayed on 8 LED indicators. options also completely assembled and tested 

An RCA 1861 video graphics chip allows you to Questdata, a 12 page monthly software publica- 
connect to your own TV w th an inexpensive video lion for 1802 computer users is available by sub - 
modulator to do graphics and games There is a scription for 512 00 per year 
speaker system included for writing your own Tiny Basic Cassette $10.00, on ROM $38.00, 
music or using many music programs already original Elf kit board $14.95. 1802 software; 
written. The speaker amplifier may also be used Moews Video Graphics$3.50. Games and Music 
to drive relays for control purposes. 

$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 interlace Provisions have 

been made for al other options on the same 

board and it fits neatly into the hardwood cabinet 
alongside the Super Elf. 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, (relocatible cassette fide) 

another exclusive from Quest. It includes register 
save and readout, block move capability and 
video graphics driver with blinking cursor. Break 
points can be used with the register save feature 
to isolate program bugs quickly. then follow with 
single step. The Super Monitor is written with 
subroutines allowing users to take advantage of 

Multi -volt Computer Power Supply 
8v 5 amp. ±18v .5 amp, 5v 1.5 amp, -5v 
.5 amp, 12v .5 amp, -12 option. -5v, ± 12v 
are regulated. KitS29.95. Kit with punched frame 
537.45. Woodgrain case 510.00. 

monitor functions simply by calling them up. 
Improvements and revisions are easily done with 
the monitor. 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 lull 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. A Godbout 8K RAM 
board is available for 5135.00. Also a X Super 
Monitor version 2 with video driver for full capa- 
bility display with Tiny Basic and a video interlace 
board. Parallel I/O Ports $9.85, RS 232 $4.50, 
TTY 20 ma I/F $1.95, S -100 $4.50. A 50 pin 
connector set with ribbon cable is available at 

512.50 for easy connection between the Super 
Elf and the Super Expansion Board. 

The Power Supply Kit for the Super Expansion 
Board is a 5 amp supply with multiple positive and 
negative voltages $29.95. Add S4 00 for shipping 
Prepunched frame S7 50 Case S10 00 Add S1.50 
for shipping. 

60 Hz Crystal Time Base Kit $4.40 
Converts digital clocks from AC fine frequency 
to crystal time base. Outstanding accuracy Kit 
includes PC board, IC, crystal, resistors, ca- 
pacitors and trimmer. 

$5.00 min. order U.S. Funds. Calif residents add 6 %tax. 
BankAmericard and Master Charge accepted. 
Shipping charges will be added on charge cards. 

Circle 311 on inquiry card. 

Same day shipment. First line parts only 
Factory tested. Guaranteed money back. 
Quality IC's and other components atfac- 
tory prices. 
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Rockwell AIM 65 Computer 
6502 based single board with full ASCII keyboard 
and 20 column thermal printer. 20 char. al- 
phanumeric display, ROM monitor, fully expand- 
able. 5375.00 4K version 5450 00 4K Assem- 
bler 585.00, 8K Basic Interpreter 5100 00 
Power supply assy in case $60.00. AIM 65 in 
thin briefcase with power supply $485.00 

Not a Cheap Clock Kit $14.95 
Includes everything except case. 2 -PC boards 
6- 50" LED Displays 5314 clock chip, trans- 
former, all components and full instructions. 
Orange displays also avail. Same kit w /.80" 
displays. Red only $21.95 Case $11.75 

Video Modulator Kit $8.95 
Convert your TV set into a high quality monitor 
without affecting normal usage Complete kit 
with lull instructions 

S -100 Computer Boards 
8K Static RAM Kit Godbout 5135.00 

16K Static RAM Kit 265.00 
24K Static RAM Kit 423 00 
32K Dynamic RAM Kit 310.00 
32K Static RAM Kit $475.00 
64K Dynamic RAM Kit 470 00 
8K /16K Eprom Kit (less PROMS) $89.00 
Video Interface Kit $139.00 
Motherboard $39. Extender Board $8.99 

79 IC Update Master Manual $35.00 
Complete IC data selector, 2500 pg. master refer- 
ence guide. Over 50,000 cross references. Free 

update service through 1979. Domestic postage 
S3.50. No foreign orders. 
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Auto Clock Kit $17.95 
DC clock with 4 -50" displays. Uses National 
MA -1012 module with alarm option Includes 
light dimmer, crystal timebase PC boards. Fully 

regulated, comp. instructs Add $3.95 for beau- 
tiful dark gray case. Best value anywhere. 

Stopwatch Kit $26.95 
Full six digit battery operated 2 -5 volts. 
32768 MHz crystal accuracy. Times to 59 
min , 59 sec , 99 1/100 sec. Times std., split 
and Taylor. 7205 chip, all components minus 
case. Full instructions. 

NiCad Battery Fixer /Charger Kit 

Opens shorted cells that won't hold a charg, 
and then charges them up, all in one kit w /full 
parts and instructions. $7.25 

PROM Eraser 
Will erase 25 PROMS in 15 minutes Ultra- 
violet, assembled $34.50 

Hickok 31/2 Digit LCD Multimeter 
8att/AC oper. 01mv -1000v 5 ranges. 0.5% 
accur. Resistance 6 low power ranges 0.1 
ohm -20M ohm. DC curr. .01 to 100ma. Hand 
held, Y2" LCD displays, auto zero, polarity, over - 
range. $69.95. 

Digital Temp. Meter Kit $34.00 
Indoor and outdoor. Switches backand forth. 
Beautiful. 50" LED readouts. Nothing like it 

available. Needs no additional partsfor com- 
plete, full operation. Will measure -100° to 
+2001F, tenths of a degree, air or liquid. 
Beautiful woodgrain case w /bezel S11.75., 

FREE Send for your copy of our NEW 1979 
OUEST CATALOG. Include 28v stamp. 
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Zr.4116.X3030 Computer Products 
rJADE'S NEW MAINFRAME 

THE PIGGY IS HERE! 

This sleek new mainframe a beautifully designed 
around JADES six slot ISO -BUS motherboard and 
an 18 amp power supply with provisions for up to 3 
mini -floppy drives. This is a practical, state- of -the- 
art design whose looks just can't be beat! 
ENS -106320 (without drives) $475.00 

VISTA V80 

TRS-80 
MINI -DISK 
SYSTEM 

The VBO out -performs standard Rado Shack 
drives! --23% more storage capacity, 8 times faster 
access time, more reliable, and much less 
expensive. Includes disk drive, power supply, 
regulator board, and case MSM- 358000 $395.00 
Interface cable for V80 WCA -3421 $24.95 

JADE'S NEW INTELLIGENT CONTROLLER 
THE DOUBLE -D 

Read /write in single or double density. 
8" or 57," drives. 
CP /M compatible in either single or double density. 
On -board Z -10 CPU allows universal compatibility. 
Programmed data transfer. No DMA. 
Controls up to 8 drives. 
Software selectable density. 
Our new controller utilizes the IBM standard formats for 
proven reliability Data recovery is enhanced through the use 
of a phase -locked -loop data separation circuit and write 
precompensalion Single and double density disk drives can 
be mixed in the same system 
KIT $285.00 
ASSEMBLED a TESTED $349.00 
BARE BOARD with MANUAL $55.00 
MANUAL $10.00 

SD SYSTEMS 
VERSA -FLOPPY 

KIT $159.95 
ASSEMBLED & TESTED $239.00 

INTEGRAL DATA SYSTEMS MODEL440 PRINTER 

THE PAPER TIGER 
Up to 198 CPS 
1.75 to 9.5 inch adjustable 
tractor feed. 
Parallel and serial 
interface. 

98 character ASCII set 
132 columns- 6 or 8 
lines /inch 
Fight software selectable 
character sizes 
110, 300, 600. 1200 baud. 
PRM -33440 $995.00 
For the Graphics Option win 2K Buffer add $19900 

TARBELL 
FLOPPY DISK INTERFACE 

JADE KIT $190.00 
ASSEMBLED & TESTED $260.00 

DISKETTE SPECIAL 
525" SOFT. 10, OR 16 SECTOR 

10 for $29.95 
8" SOFT SECTOR IBM COMPATIBLE 

10 for $34.95 

FLOPPY DISK SPECIAL 
TWO SIEMENS 8" DISK DRIVES 

JADE DOUBLE -D CONTROLLER KIT 
POWER SUPPLY FOR DRIVES 

CP /M OPERATING SYSTEM W /BASIC -E 
BOX OF 10 DOUBLE DENSITY DISKS 

INTERFACE CABLES - --A $159495 VALUE. 

JADE SPECIAL $1225.00 

JADE JP8O-T PRINTER 
HARD COPY EASY PRICE/ 

JADE is proud to announce the low -cost solution to your 
hard copy needs The JADE JP80 -T printer is ahigh quality 
80 column dot matrix printer with an adjustable width tractor 
feed mechanism We are certain that you can nolgela better 
printer in this price range, 
FAST -150 cps print speed, 60 columns per line. 
VERSATILE -adjustable tractor feed 2" to 10 ". 
Upper and lower case 96 character ASCII sel. 
5 X 7 dol matrix with software selectable character widths. 
Cedlronlcs -type parallel Interface. 
Interface /cables available for most popular microcomputers. 

PRM -27061 $749.95 

S -100 CONNECTOR SALE 

100 PIN IMSAI TYPE SOLDER -TAIL CONNECTOR 

6 for $17.50 12 for $29.95 

RS -232 SET SPECIAL $6.50 
DB -25S. DB -25P, DB -25 COVER 

OB-25S (FEMALE) $3.65 
DB-2SP (MALE) $3.15 
DB-25C (COVER) $1.50 

SPST DIP SWITCHES 

PART NUMBER 
SWD -103 
SWD -104 
SWD -105 
SWD -106 
SWD -107 
SWD -108 
SWD -109 
SWD -110 

NUMBER OF SWITCHES 
3 
4 

5 
6 
7 

8 

9 
10 

PRICE 
$1.18 
$1.20 
$1.24 
$1.28 
$1.30 
$1.34 
$1.36 
$1.38 

FLOPPY DISK DRIVES 
NEW BASF MINI -FLOPPY $319.95 
Shugart SA400 compatible but only two -thirds the 
size) 40 track, double density 5y," drive. Very low 
power consumption! 

MPI B51 S' / ¡' DRIVE $295.00 
Single or double density, up to 40 tracks, track -to- 
track access time of 5ms. Shugart SA400 
compatible. 

MPI B52 51/4' DRIVE $450.00 
Double -sided version of MPI B51. 
SHUGART SA400 S' / ¡' DRIVE $325.00 
Single density. 35 track. 

SIEMENS FDD100 -a a" DRIVE $495.00 
Certfied double density Shugart 801 R 

replacement. Runs much cooler and quieter 
SIEMENS FDD200 -8 8" DRIVE $575.00 
Double- sided, double density version of FOD100 -8. 

SHUGART 801R 8" DRIVE $575.00 
Hard or soft sectored. 400K byte drive 
PERSCI 277 DOUBLE a" DRIVE $1595.00 
Limited quantity with slim line case & power supply. 

CENTRONICS 730 PRINTER 
THE ANY -PAPER PRINTER 

This printer can use roll paper, fanfold paper, or single 
sheets because it is equipped with both friction feed and pin 
leed mechanisms 
RS232 or parallel Interface. 
96 ASCII character set, upper and lower cue. 
80 characters per line, 7 X 7 dol metrie. 
50 cps print speed. 
Weighs less than 10 pounds! 
PRM -1 S730 $950.00 

EXIDY SORCERER 

FREE 12 INCH B 8 W MONITOR 
WITH EVERY 16K SORCERER 

Flexibility is the key The Sorcerer Compulergwes you the 
flexibility of using ready -lo -run. pre -packaged programs or doing 

Your won thong and personalizing the programs for yourself Whic 
ever you choose The Sorcerer is he personal computer that 
speaks your language 

The Sorcerer also provides fun graphics capabilities Each 
character formed by an 8 e 8 dot cell. can be programmed as a 

graphic symbol set High resolution (512 e 240 addressable 
points) gives a total o1 122.880 locations for super animation aril 
extremely light plotting curves The aiphanumericsetgives64 x 30 

characters on die video screen 
With 16K of memory $1150.00 

POWER SUPPLIES 
For a single 5'," disk drive 
PSD -2t9Á 

For a single 8" disk drive 
PSD -205A 
For two 8" disk drives 
PSD -206A 
For Rockwell AIM -65 
PSX -030A 
For KIM -1 or SVM -1 

PSX -020A 

$52.00 

$89.95 

$125.00 

$59.95 

$59 95 

LEEDEX MONITOR $139.00 
12" Black and White 
12 MHZ Bandwidth 
Handsome Plastic Case 

TEXTOOL 
ZIP* DIP II SOCKETS 

ME211277201*1 

16 PIN ZIP' DIP II 

24 PIN ZIP' DIP II 

40 PIN ZIP' DIP II 

$5.50 
$7.50 

$10.25 

ZERO INSERTION PRESSURE 

CP/M 2.0 
Digital R h has done it again! This new release of their 
industry standard disk operating system is bound to be an 
even bigger hit than the original version All of the 
fundamental file -size restrictions of release 1 have been 
eliminated. while maintaining full compatibility with the 
earlier versions This newreleasecan be field- configured by 
the user for a single mini -disk up through a multiple drive 
hard -disk system with 128 megabyte capacity Field 
configuration can be accomplished easily through use of the 
Macro Library (DISKOEF) provided with CP'M 20 

A powerful operating system for only . $150.00 

JADE DISK CABLES 
MINI -DISK CABLE KIT-Connects two 5'/ ¡' mini - 
floppies to your disk controller board and power 
supply. Includes 5' signal cable with three 34 pin 
edge connectors, plus power supply connectors 
and cables. WCA -3431K $34.95 

SIGNAL CABLE ONLY -- Connects one 5'/¡' drive to 
edge type controller card. WCA -3421A $24.95 
For two 5'/," drives. WCA -3431A S29.95 

8" DISK CABLE KIT -- Connects two8" disk drives to 
edge type controller card such as the Veraafloppy 
and Double D. Includes 5' signal cable with three 50 
pin edge connectors, plus power supply cables and 
connectors WCA -5031K $38.45 
a" DISK CABLE KIT --Same as WCA -5031K except 
controller end of signal cable has a pin type 
connector such as the Tarbell controller 
WCA -5032K $38.95 
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PLACE ORDERS TOLL FREE 0 6170 
CONTINENTAL U.S. 
INSIDE OÑ A 

TEXAS INSTRUMENTS 

TI-99/4 

^mot «.r.; illpw 

High quality 13 inch color morelor! 
Up to 72K total memory capacity 
16 -color graphics capability - easylo access high resolution 
graphics have special features that let you define your own 
characters. charts, graphs. etc 
Music and sound effects -build three -note chords and adjust 
Irequency.duration and volume quickly and simply Five lull 
octaves Built -in equation calculator- Unique convenience 
feature helps you find quick solutions to everyday math 
problems, as well as complex scientific Calculations 
Programs are sealedsecurely in SOLI O STATE SOFTWARE 
COMMAND MODULES These ROM pack acclually add 
memory lo the TI -99 4 so that the console's memory can be 
utilized la user input SYO -8994A $1150.00 

SD SYSTEMS 

Z -80 STARTER KIT 
Based on the powerful Z -80 CPU this kit is an ideal introduction 

to microprocessors It hasanonboardkeyboardanddisplay plus 
cassette tape interlace and expansion provisions for Iwo S -100 
connectors This Do.d- all -Board w also program the 2716 2K 
1511 ... $249.95 
Assembled and WHed $439.00 

SD SYSTEMS 

SBC-100 
An S 100 single board computer Z BO CPU with 1024 bytes cl 
RAM 6-32K bytes of PROM Serial I/O port 
KII $239.95 
Assembled $369.95 

Solid State Music 

I/o 4 
2 Serial and 2 Parallel I/0 
Ports S 100 with lull hand shaking 
JADE KII $149.95 

$199.95 
$29.95 

Assembled 
Bere Board 

PARALLEL /SERIAL 
INTERFACE 

5 -100 compatible. 2 serial I/O 
ports 1 parallel 1,0 

KII 
Assembled 6 Tested 
Bare Board W/ Manual 

$124.95 
S179.95 

$30.00 

PROTO BOARD 
Includes gold plated lingers S- 100 size holds 72 -16 pit dips. 
accomodates all 8 thru 40 pin dip packages Reg 19 95 

TSXA -1408 $16.95 

SYM-1 
6502- Based single board computer with keyboard display 
KIM 1 hardware compatible. complete documentation 
SYM -1 CPK -5002A $245.00 
SYM -1 CASE, ENX- 000005 $39.95 

JADE'S NEW MOTHERBOARDS 

THE ISO -BUS 
The only motherboard availible today that is 
designed to IEEE S -100 Bus Standards --a unique 
network theory of design in which each signal lone is 
surrounded by current mirrored ground lines. 
significantly reducing RF radiation virtually 
eliminating crosstalk. No need for active 
termination. The perfect foundation for a 4MHz 
system 6 -SLOT 
BARE BOARD $24.95 
KIT . $49.95 
ASSEMBLED 6 TESTED $59.95 

12 -SLOT 
BARE BOARD $39.95 
KIT $89.95 
ASSEMBLED TESTED $99.95 

18-SLOT 
BARE BOARD $59.95 
KIT $129.95 

ASSEMBLED 8 TESTED $149.95 

JADE 
MEMORY EXPANSION KITS 

FOR 

TRS -80 APPLE EXIDY 
Everything you need to add 16K of memory to your 
computer. Your kit comes neatly packaged with 
easy to follow instructions. In just minutes your 
computer is ready to tackle more advanced 
software. 

$1,150.00 
THE BIG Z 

THE NEW Z -80 CPU BOARD FROM JADE 
Features include S -100 Compatible available m 2MHz or 
4MHz versions On -board 2708 2716 or 2532 EPROM can 
be addressed on any I K 2K or 4K boundary wit h power -on 
lump to EPROM On -board EPROM may be used on 

SHADOW mode allowing lull 64K RAM to be used 
Automatic MWRITE generation in front panel is not used 
On -board USART for synchronous or asynchronousR232 
operation Ion -board baud rate generator) Reverse 
Channel capability on USART allows use with buffered 
peripherals or devices with not-ready signal 

2MHz KII: CPU- 30200K. 2lbs $149.95 
Assembled and Tested CPU 30200A 21bs. $199.95 

4MHz KIt: CPU-3020 1K. 2 lbs. $159.95 
Assembled and Tested CPU- 30201A. 21bs. $209.95 

MICROPROCESSORS 
$16.95 
$10.95 
$14.95 
$24.95 
$11.95 
$12.50 
$20 00 
$15.95 
$24.00 
$24.00 
$10.00 
$23.00 

Fs 
zoo (2MHz) 
ZeOA (4MHz) 
COP1502C0 
6502 
6e00 
6002 
5005 -1 

ens 
5035 -8 
8080 -A 
8085 
TMS9900TL $49.95 

8080A SUPPORT DEVICES 
8212 $5.00 
8214 84.65 
8216 82.95 
8224 (2MHz) $4.30 
8226 $2.75 
8228 $6.40 
8238 $6.40 
8243 $a.00 
8251 $7.50 
8253 $20.00 
8255 $6.40 
8257 $19.95 
5259 $19.95 
5275 $69.95 
5279 $17.70 

USRT 
52350 $10.95 

UARTS 
AYS1013A 55.25 
AYS 1014A 5025 
TR1602B 55.25 
TMS6011 55.95 
IM6403 $9.00 
BAUD RATE GENERATORS 

MC14411 $10.00 
14411 Crystal $4.95 

6000 PRODUCT 
6021P $5.25 
6e25P $12 00 
6034P $16.95 
6150P $4.50 
6152P $7.50 

$9.25 
$ 12.00 

$7.30 
$2.50 

CHARACTER GENERATORS 
2513 Upper $7.95 
2513 Lower $6.75 
2513 Upper IS volt) 9.75 
2513 Lower I5 volt) $13.00 
MCM6571 up scan $13.00 
MCM6571A down scan$10.95 

PROMS 
1702A $5.00 
2705 $12 95 
27th $49.00 
2716 (Sv) $4900 
2758 (Sv) $30.00 

DYNAMIC RAMS 
4116 416D (280na) 512.95 
2104 4096 54.75 
21078 -4 53.95 
TMS4027 4096 $4.75 

STATIC RAMS 
21L02 (450ns) $1.50 
21L02 (250ns) $1.75 
2101.1 $2.95 
2111.1 $3.25 
2112-1 $2.95 
21141 (45005) $5.00 
2114L (300ns) $9.00 
TMS4044 (450ns) $6.00 
TMS4044 (300ns) $9.95 
4100 (200ns) $9.95 
4200A (200m) $9.95 
MM5257 (450ns) $e.00 
MM5257 (300ns) $9.95 

6560P 
6962P 

7SL 
656e50F 

JADE maintains an inventory ol over40001Ine items. for price 
and delivery on Items not listed (Including hard to find 74LS 
devices!) please give us a call. 

JADE 
Computer Products 

4901 W ROSECRANS, HAWTHORNE, CA 90250 
213-6794313 

PLACE ORDERS TOLL FREE 
800 -262 -1710 800 -421 -5809 

INSIDE CALIFORNIA CONTINENTAL U.S. 
WRITE FOR OUR FREE 1979 CATALOG 

FOR CUSTOMER SERVICE OR TECHNICAL INQUIRIES 
CALL 213-879 -3317 

TERMS OF SALE: Cash. checks. money orders. and credit 
cards accepted Minimum order$10.00. Calif ornia residents 
add 6% sales tan. Minimum shipping and handling charge 
$2 50 Prices are for U S and Canadian delivery only and are 
subject to change without notice For export prices and 
Information send for a JADE INTERNATIONAL CATALOG. 

1:1 

ROCKWELL AIM -65 
THE HEAD -START IN MICROCOMPUTERS 
A KIM -1 COMPATIBLE 
MACHINE WITH ON- 
BOARD PRINTER AND A 
REAL KEYBOARD, 
AIM -65 w 1K of RAM $375 00 
AIM -65 w 4K of RAM S450 00 
8K BASIC n ROM $10000 
4K Assembler Editor $8000 
Power Supply $59 95 
Case of AIM -65 549 95 

Special Package Price 5599.00 
4K AIM -65 8K BASIC ROM Power Supply and Case 

SD SYSTEMS 

EXPANDORAM 
Expandable to 32K or 64K 

EXPANDO -32K KITS 
Uses 4115 (8K X 1.2S0nsl Dynamic RAMs Can be expanded 
in 8K increments up to 32K 

8K $159.95 24K $249.95 
16K 3199.95 32K 5299.95 

EXPANDO -64K KITS 
Uses 4116 (16K X 1 200ns) Dynamic RAMs Can be 
expanded up to 64K in 16K increments 

16K S249.95 48K $469.95 
32K $369.95 64K $569.95 

STATIC RAM BOARDS 
8K 2MHz KIT $125.95 
8K 2MHz ASSEMBLED 8 TESTED $175.00 
8K 4MHz KIT $149.95 
8K 4MHz ASSEMBLED 8 TESTED $180.00 
8K BARE BOARD Si MANUAL $25.00 
16K 2MHz KIT $250.00 
16K 2MHz ASSEMBLED 8 TESTED $325.00 
16K 4MHz KIT $285.00 
16K 4MHz ASSEMBLED Si TESTED $350.00 
16K BARE BOARD 8 MANUAL $35.00 
32K 2MHz KIT $539.95 
32K 2MHz ASSEMBLED 6 TESTED $650.00 
32K 4MHz KIT $619.95 
32K 4MHz ASSEMBLED 8 TESTED ... $675.00 

SO SYSTEMS 

VDB -8024 
An 80 by 24 I/O mapped video board for S -100 
systems An on -board Z -80 processor rs used to 
control all functions. A total of 256 user - 
programmable characters are available. including 
128 characters that are supplied with the board 
This Is virtually a stand -alone terminal, 
KIT 5319.95 
ASSEMBLED AND TESTED 3469.95 

JADE VB -1 B 
This 64 by 16 memory- mapped video board is ideal 
for use with word processing software such as the 
Electric Pencil 
KIT $127.50 
ASSEMBLED AND TESTED $169.95 

$35.00 BARE BOARD /MANUAL 
VECTOR GRAPHICS 

FLASHWRITER II 
The ultimate memory- mapped BO character by 24 
line video board. the Vector Graphics FWII has 
many advanced features Onboard parallel 
keyboard port. Power -on lump circuit, 8 X 10 dot 
character matrix, and the optional ability to program 
your own characters and or graphics symbols this 
is THE perfect board for text editing systems 
ASSEMBLED AND TESTED 5320.00 

NOVATION CAT 
4117, 

ACOUSTIC MODEM 

Features .nClii de 300 Baud Bii 103 

Assembled and Tested 5189.00 

Circle 195 on inquiry card. 
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emor 
HICKOK LX303 

'7495* 

.5%. 31/2 digit 19 
Range DVM. 1/2' LCD displays 

runs 200 hrs on 1 battery. 10 Meg 
Ohm Input. 1 yr. guarantee. made in 
U.S.A.. lest leads included. 

Available Accessories 
RC -3 115V AC Adapter 
CC3 Deluxe Padded Vinyl 

Carrying Case 
VP-10 X10 DCV Probe Adapter/ 

Protector 10Kv $14.95 
VP-40 40Kv DC Probe $35.00 
CS1 10 An Current Shunt $14.95 

$7.50 

$7.50 

*FREE 
Just for Asking. 

FREE BATTERY with your meter. 

r,,,1 
y., 

8803 
MOTHER 

BOARD 100 
5100 BUS 
MICRO 

COMPU ions 

OOeC 
U, Oreo. o 

vel n,nvmKn.ly 

.n? 4 .nu0Y0 i05oes 110P 

lxlor 

Y/TT'f41 M1iI!LMILLI 
RS232 & "D" TYPE CONNECTORS 

PRICE 

PART NO DESCRIPTION 14 59 1034 
DE 9P 9 Pon Main 1 50 1 30 120 
DE 9S V Rn Femme 

C 
Illtllllr 2 IS 205 1 95 

DE 9C 9 Pon C.v.., L O 150 130 1 15 

DA15P 151 Poi Pe.11. 220 200 1 50 
DAM IsPmFrmel, 320 300 230 
OA15C 15 Pm Cover 1 90 1 45 1 30 

DB35P 25 Pin Male 2.90 2.00 2.50 
011.250 25 Pin Female 3.75 3.45 3.40 

0851212.1 1 pc. Dray Hood 1.95 1.40 1.20 

0B12261A 2 pc. Black Hood 1.90 1.60 1.55 

OBE10%34 2 pc. Grey None 1.90 LSS 1.35 

0C37P 37 PIO Male 395 350 360 
OC375 37 Pon Female 575 550 520 
DC37C 37 Pon Cove, 0 ] 220 195 

Ti 

75 

DOSOP 50 Pon Main - FEMALE 4 95 4 75 50 

OD50S 50 Pon Female 750 720 6.90 

0050C 50 Pon Cnvnr 250 220 210 
0204165 Hardware SH 2 Pam 1 00 80 70 

Conneclor lot CENTRONICS 700 SERIES: 
Ami lllllll nl 57 3r1360 tor hark nt Crntrnnn:s MO Senn, Inrr.1er5 

14 SR un Sne S250 

3 LEVEL GOLD WIRE WRAP SOCKETS 
Sockets purchased In multiples of 50 per type may be combined for best price 

250-999 
27 

.32 

1.9 1024 25-99 100249 
B pin AO 36 34 31 

14 pin 39 38 .36 .34 
16 pin 50 42 .40 36 34 

1B pin 70 60 55 .50 
20 pin 90 80 75 65 62 
22 pin 95 85 80 70 

24 pin 95 8s BO 70 

28 pin 125 1.15 100 95 
40 pin 1.65 1.45 1 35 1.20 110 

All sockets are GOLD 3 level closed entry 2 level Tad. Low 
Roble. Tin Sockets and Dip Plugs available CALL FOR QUOTATION. 

éá °da 
65 
90 

PEE S -100 BUS EDGE CONNECTORS S' 

S <c 

sloowwo 50?00 Con? 125 ?1.s 3 

LEVEL WIRE WRAP 025 sa psls o,, 
750 spaced rows GOLD PLAIEO 

14 5.9 10-24 
5400 5275 5250 

SWTALT 50000 Ceo. L'S ins DIP 
SOLDER TAIL on 14n shaceo rows IO, 
nLYAIR motheh0aras COLD PIa1W 

1.4 59 1024 
5450 $4.25 5400 

$100510 50,1110 Coon 12S 1, DIP 
SOLDER TAIL on 250 ,1'.a,'r 'n . 
VECTOR IMSA, CROME,'" .. 

o 45,15. GOLD 1.151.11 
1.4 S9 .24 

13.50 5325 $000 

S100SE 5o 100 Cori 125 cos PIERCED 
SOLDER EYELET rads ROLO 

1.4 S9 1034 
5500 5450 54.00 

Other Popular Edge Connectors 

0224.55E 221440Om 15óc54$ PIERCES 02244.5W 22144 Cam 156 res WIRE 
SOLDER EYELET tale COLO PIed WMSP lads COLO 

1.4 5.9 1624 14 59 1624 
53 Se 5200 52.20 8395 5170 53.40 

Price: 

$29.50 

CG 1 015515,01. Casa °woes S,$i 00 

See our July Ad for many other connectors. 

I I ff( I 

APPLE PLUGBOARD 
Vector 4609 Peripheral Interface Plugboard Ior construction of custom circuits 
Plug conpabbie with Apple II Commodore PET and Super Kim mIerocoinputers 
r nree comeclors. In add,lion to the slao0are 25150 system bus. are avaeaOle tot 
W utl0Ulpul A 20 /40contad card -edge conned°. fabricated on the rear of the 

hoard. males with a 3 -M type r1OnCr1 connector Alternatively. a 1 tangle 
Solder -lad header may be positioned in this same tocaSan The kennel E6O9 also 
accnm0dales the m111Ialure SIP -Type connectors which may be placed m the 
per,plety or m meI.iIoard 1.4 5 -9 1024 

lu1l 

eat Plugboards 

.""it IIII illl I 
8800V 

plu0nnarrl ,e wrth S IJ;, u s : 

Dlele wdn ?rt.e s.nk A uanwar It 1. 
1 I 

1.4 5.9 10-24 
s1995 SIT 95 S15% 

8801.1 
t..1. I Y .,wer 

1-4 5-9 10-24 
$15.22 513.79 $12.18 

106 (7ßm BOARD 
.042 dia holes on 

0.1 spacing for IC's 
Phenolic 

PART NO 
64P44XXXP 
169P44XXXP 

Epoxy Glass 
64P44 
84P44 
169P44 
169P84 

3682 9.6" 4.5" 
$12.97 

3682.2 6.5" x4.5" 
$9.81 

HrDenSny DualInL,ne 
PlugboaEl tor Wire Wrap 
with Power & Gin Bus 

Epoxy Glass 1/16" 44 
¡meat spaced t56 

$21.50 $19.36 $17.26 
7520 APPLE EXTENDER CARD $24.95 

3677 9 6" x 4.5' 

$10.90 
3677.2 6.5'' x 4.5" 

$9.74 
Gen. Purpose 0 I P. 

Boards with Bus Pattern 

for Solder or Wire Wrap 
Epoxy Glass t!16" 44 

pin E. '1 space° 156 

%1711Ï717 
3662 6.5" o 4.5" 

$8.95 
3662-2 9.6" o 4.5" 

$11.45 
P pattern plughOards for 
IC's Epoxy Glass 1/16'. 
44pin con spaced 156 

3690.12 
CARD EXTENDER 

Card Extender has 100 con 
/acts 50 per side on 125 
centersAttached conne 
toris compatible with 
S.100 Bus Systems $25.83 
3690 6.5" 22144 pin .156 
ctrs. Extenders $13.17 

TRS-80/APPLE 
MEMORY EXPANSION KITS 

PRICE 
((` 5 0. 4116's RAMS GI& , 

SIZE 1.9 10.19 ! szp 51 lrom Leading Manulaclurers 9,9 
4.5x6.5" $1.56 $1.40 : (16 Kx 1 200 /250n s) /4,1,- 4.506.5" 

$1.99 h, 8 for $75.00 ° 4.5x6.5" 
4.5x8.5" 
45517" 
13.5x 17" 

$1.79 
$2.21 
$4.52 
$8.83 

P i: 611.1110 
11(11 D11i 

r-ifl PRICE 518 98 

5.l 

HORIZONTAL 
3545 i, JAW VISE HEAD 

$1.61 

$4.07 
$7.95 

Add $3.00 tor programming Jumpers 
for TRS -80 Keyboard 5J 

o n /,AVISE DEALERS / / CALL FOR 
LOS'.' l'H(IF ILE 
HASE 

305 

PRICE 519.98 PRICE. $13.49 
STANDARD (,. VISE HE AO 

PRICE. 514.49 

103 

PRICE 514 49 

S1 A NDA I1D 
BASE 

300 

PRICE $13.49 
VACUUM BASE 

300 

PRICE. $18.49 

PANAVISE TILTS. TURNS, AND 
ROTATES TO ANY POSITION. 5' -I 5.s_ 

IT HOLDS YOUR WORK 
EXACTLY WHERE YOU WANT IT. ._ 

IOIDE OPENING 
VISE HEAD 

Plilr! 51449 

PRICING 

WRAP POST 
for .042 dia. holes 

loll bualds on In,s pagel 
T44/C pkg TOO $ 2.34 
T44/M pkg 

0000 $14.35 
A.13 hand installing 
L 11101 $ 4.19 

Extender/ Terminator 
Active and/or dynamic 

C lermination 
o All power lines lused 
. for protection 

All S100 lines labeled 
If; and numbered 

Can be used as an 
extender and /or 
terminator 
Solder mask both sides 
of board 

Silkscreened reference 
designations 

Gold plated lingers 
Cat.No.2520 
KIT 

$39.95 

w 
Z 

14 &16 PIN 
GOLD 3 LEVEL 

WIRE WRAP 
SOCKES 

14 - G3 100 for 
$33.00 

16 - G3 100 for 
$33.00 

50 L,f eac.i for $35.00 
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MEMORY MEMORY 
2102LIPC Low Power 450ns in lots of 25 $1.10 
2102AL-2 Low Power 250ns in lots of 25 $1.25 
2114 -3L 1 Kx4300 ns Low Power 81$50.00 
5257 -3L 4Kx1300ns Low Power 81$50.00 
2708 8K 450ns EPROM 8/65.00 $9.00 
271616K 5 Volt Only EPROM $40.00 

CALL FOR QUANTITY PRICES ov IM.1oA Llst'S89.00 
SPECIAL 

$56.95 with tube / eitecuy balanced fluorescent lighting 
WIVI precision magnifier a ens. Tough 
thermonl ashc shade. Easy lens re, 
moval New wire clip design permits 
easy stallalIon and removal of 
Iluorescenl !coo Comes with plant,: 
smoid to protect tube rom 5011105 and 
damage 
Colors Gey. Bieck. ana Chotol44. Brown 
Como w,ln one 22 wen 7.9 Circe.. Irupa 
cent lune 3 Monte. lens 

f 

PRIORITY ONE ELECTRONICS 
16/2 ,3k: 1( ..A 9134.3. 

Terms: Visa. MC. BAC. Check. Money Order. COD U.S Funds Only CA residents add 6% sales lax 
Minimum order $10.00 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 Io maintain prices Ihru Oct 1979. OEM and Institutional 

phone orders welcome (213) 894.8171, (800) 423-5633 inquiries invited 

ORDER TOLL FREE 

1 -800- 423-563 
except CA.. AK., HI., Call 

/21315171 

Si 
19. 

1 

TINI TINY 
.1uf 50V 

Monolithic Ceramic 
Bypass Capacitors 
.2" lead Spacing 

61s10° 100/014." 
ORDER TOLL FREE 1. 800.423.5633 ORDER TOLL FREE 1.80 ' - 



Circle 312 on inquiry card. 

Memor War Shop and Compare 
The 

Vista 
V80: 

$39500 
widen the ability of your TRS -80 

Y FREE 
15MHZ 
DUAL Ç( TRACE 
SCOPE* 
SAVE $12400 

The Vista V80 Mini Disk Sys'.em 1s the perfect way to widen the capabilities 
of your TRS -80' Micro-computer. Quickly and inexpensively. Our$395 price tag 
is about $100 less than the Fiadlo Shack equivalent. Our delivery time is im- 
mediate. And our system is I., interchangeable. That's just the start. 

It will give you 23% more storage capacity by increasing useable storage 
from 55.000 to 65.000 bytes per drive with our new software patch. 

It can work 8 limes faster than the TRS80 Mini-Disk system. because track 
to track access is 5ms versus 40ms for the TRS -80. You can realize this added 
speed once the new double disk expansion interface is available wilhoul ex- 
pensive modification of the existing unit. 

It has a better warranty than any comparable unit warranty available a full 
120 days on all parts and service. When you consider how much more goes into 
the Vista V80. that shows a lot of faith in our product. 

A full 3 amp power supply means you have 21/2 limes the power necessary to 
operate the V80. and lull ventilation insures that there will be no problems due 
to overheating. 

The Vista V80 Mini Disk System requires Level II Basic with 16K RAM Expan- 
sion interface (it operates from the Radio Shack interlace system. It comes 
complete with a dependable MPI Minifloppy disk drive, power supply. regulator 
board and vented case. It's shipped to you ready to run -simply take it out of the 
boo and plug it in You're in business. From the company That means business 
-Vista Computer Company. 

DATA CABLES, VC80 -2 (2 drive) s29.95 
VC80 -4 (4 drive) 539.95 

SPECIAL: Box of 10 DISKETTES 
$20.00 with Purchase of VISTA 80 

use with TRSa80 CENTRONICS 779 PRINTERS Parallel interface 
Continuous variable printing density 
80.132 characters per line 
5x7 dot matrix 
Prints on plain paper, sheets. 
rolls, fan fold 
Form thickness control 
Horizonlal and vertical 
form positioning 

779.1 pinch roll 
friction feed 

Reg. $1250 $95000 
779.2 tractor feed 

Reg. $1400 $105000 

'no not really, but here is our deal. The NLS MS -230 DUAL TRACE 30MHZ 
MINISCOPE, regularly sells for 5559.00. but we will sell it for$435.00 1The price 
of the MS -215 Dual Trace 15 MHZ Miiiscopel when you purchase any 2 probes 
listed below and your order prepaid or paid by credit card. 
30- Megahertz bandwidthAccuracy 3% lull scale.Inlernal, line or external 
trigger.Batleries and chargerltranslormer unit includedGralicule: 4 x 5 divi- 
sions. each division 0.25 "Time be.se: 1 micro sec. to 0.5 sec/div 21 set 

t ingsVerticie Gain: 0.01 to 50 Vollsidiv. 12 sellingsSize2.9"H x 6.4" W o 8.5 "D. 
3.5 lbs. TEST MOST DIGiTAL LOGIC CIRCUITS INCLUDING 
MICROPROCESSORS 
MS-230 Dual Trace 30 MHz ,jffiC'435.00 
41 -141 Deluxe 10101 probe wilh4 interchangeable tips 527.00 
41 -37 Deluxe 10toliltot probe wiirt 4 interchangeable tips $38.50 
41 -180 Leather carrying case S45.00 
MS.15 Single trace 15 MHz 5318.00 
MS -215 Dual trace 15 MHz. 5435.00 

C M-XVI so LJ The true 16K Static Ram module bA_ OA 
"'1V n` "w for S -100 bus systems. "!A 

ASSEMBLED & TESTED -100% BURN IN A 
The MXVI gives you unbelievable expansion capability for your S -100 buss 

system -even beyond 64K. Manufactured to the highest industry standards 
documented and designed to make assembly, use, and programming a snap. 
The M -XVI board is a true revelation for the serious hobbyist and use in prac- 
tical business or industrial applications. 
FEATURES: 
Fully static 
Uses popular 2114 
static RAMS 
+ 5 volt operation only 

Bank Select available 
by bank port and 
bank byte 

Phantom line capability 
Addressable in 4K blocks 
4K blocks can be 
addressed anywhere with- 
in 64K in 4k increments 

Meets IEEE proposed S -100 
signal standards 

LED indicators for board 
selection and bank 
selection 

FR -4 epoxy PC boards 
Solder masked on both sides 
Silk screen of part number 
and part designator 

SPECIAL 

CENTRONICS 730 PRINTERS 
730.1 PARALLEL INTERFACE 

730.3 RS -232 INTERFACE 
SHOP and. COMPARE 

REG.$94< 
$850. 

Reg. $'1.04' 
$895. 

2016BA 450ns 2M HZ 

2016BB 300ns 4MHZ 

2016BY Bare Board only 

Pene 

3M Scotch' Brand 
DISKETTES 

Sour Sectoring Price 
Density Bo. or n 

NOVATION CAT 
ACOUSTIC MODEM 

0 -300 Baud 
Bell 103 
Answer, Originate Sale $189.00 

Regular '198.00- 101 WiNrN1Ar SPI/ IA, IOS i-tr'lWA lt).. 

7400P 
74012 OP 
740.32P 
740/2,38 
741.0 

1/single 
2/single 
1/suigle 
2/smgle 
1/double 

Sa11.IBM 
Solt IBM 
32 Shugart 801 

32 Shugart 801 
Sett ShugartOhl 

$39.95 
$75 00 
S3695 
S75 00 
S5600 

744,04 ssingie Solt Shugart SA400 $5100' 
levy 80, 

744,10K ',mingle Sol tí10 SA400 S51. 00' 
744,164 lIsing le Soft /16 Mier 00 ohs $51 00' 

Tlk Inc1u0e KH-NN /1051 of g Boa 
sow Vow. n0.4401 

'DONT SETTLE FOR ANYTHING 
LESS THAN SCOTCH 

6o. 

=M= 
LOGIC MONITOR 1 

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 -bil level detector that drives a high - 
intensity. numbered LED readout activated when the ap- 
plied voilage exceeds a fixed 2 V threshold. Logic "1" 
turns LED on: logic "0" keeps LE Doff. A power -seeking 
gate network automatically locates supply leads and 
feeds them to the LM -1's internal circuilry. Savesminules, 
even hours in design, troubleshooting, debugging of 
equipment. Voltage Threshold: 2 V ± 0.2 V. Input Im- 
pedance: 100,000 ohms. Input Voltage Range: 4.15 V max. 
across any two or more inputs. Current Drain:200mA at 10 
V. Size: 4" I. o 2" w. o 1.75" d. when open. Weight: 3 ozs. 
CSC Model LM -1 Logic Monitor- Complete. 

Reg 

Reg 

Sale Priced 

x)4 s29500 
s32900 

52995 

TYPE TIL311/1707 
- HEXADECIMAL 

----- -- DISPLAY 
WITH LOGIC 
S995 ea. 

or 
4/S3491 

s5995 

ORDER TOLL FREE 1-800-423-5633 ORDER TOLL FREE 1-800-423-5 
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Memory War Sho 
The EXPANDORAM is available 
in versions from 16K up to 64K, so 
for a minimum investment you 
can have a memory system that 
will grow with your needs. This is 
a dynamic memory with the in- 
visable on -board refresh, and IT 
WORKS! 

Interfaces with Allair, IMSAI, SOL -8. 
Cromenco, SBC -100, and others. 
Bank Selectable 
Phantom 
Power 8VOC, 16VOC, 5 Watts 
Lowest Cost Per Bit 
Uses Popular 4116 RAMS 
PC Board is doubled solder masked aid 

Ishas silk- screen parts layout. 

ISC DRIVES 

SHUGART SA 400 5r /." 
110 KB. 35 tracks. 

SHUGART SA 400 $295.00 
SHUGART SA 400 

with allraclwe metal case with 
Cutouts Ior Data Cable Switch. 

fuse and power cad 
LOBO SA4004 $325.00 
SHUGART SA400 

with Cannel and Power Supply 
ASsenibled, tested s guaranteed 

LOGO SA400.PSC $395.00 
SHUGART 801R 8" 

B.4 megab,h, sinçh ordouble 
density, harda soft se clef. w rite 

protect, and more 
SHUGART 801 R $495.00 

Siemens FOD 200.6 6" 
double sided double dens ay 

$650.00 

an I/ Com 
SD EXPANDORAM 

74e Zatiocate S-100 ilfe,4,u z.f 

lirDiSC CONTROLLER 

SD "VERSAFLOPPY" KIt 
The Versatile Floppy Disk 

Controller ONLY '14500 

11 

FEATURES: BM 3740 Solt Sectored Compati- 
ble. 5.100 BUS Conipatible for 2.130 or BOSO. Con. 
trots up to a Drives (single or double sided). 
Direcdy controls the following drives' 
t Shugart SAIOOIIS0 Mini Floppy 

2. Shugart SA800IBSO Standard Floppy. 
3. PERSCI 70 and 277 
I. 

hMFFE 

700050 

6 GSÚSemá s FDD120.8. 
34 Pin Connector Or Mini Floppy SO Pis Con. 
sector for Standard Floppy. Operates with 
modified CPIM operating system and C -Basic 
Compiler The new "Versanoppy Iron, S.D. 
Computer Products provides complete coned 
for many 01 this available Floppy Disk Drives. 
Both Mini and Fun Size. F017718.1 Single Den. 
Say Controller Chip. Listings for Control Sort 
ware are included in Price 
CPM for SO Versafloppy 510000 

SAVE 5100°° 
DM2700S SK & 

'ABINET with 
POWER SUPPLY 

DM2700S includes Siemans 
FD120.8" Disk Drive with the 
following features: 
*Single or Double Density . 

*Hard or Solt Sector 1 

Door Interlock Cabinet includes: \J¡ ( 
*Write Protect 110V to 125V 60 Hz power supply t7 
Hard Sector Detection Data Cable 
500 KB /S Transfer Fan 
800 KB unformated *Accepts per SCI, Shugart, 
*Bit density6536 BPI Siemans8" Drives 
Sugart 800 Series Compatable DM2700 Cabinet, less Drive 
DM2700S Disk Drive & Cabinet 52490° $2250° 

are 
Extensive documentation clear- 
ly written 
Complete Kit includes all 
Sockets for 64K 
Memory access time: 375ns, 
Cycle time: 500ns. 
No wait states required. 
16K boundries and Protection 
via Dip Switches 
Designed to work with Z -80, 
a490, 8085 CPU's. 

EXPANDO 64 KIT (41161 
SALE 

16K .. SZ76 
32K . $285 
48K $350 
64K . $415 

COM P Ariz. 
4 

REG. $750 SALE PRICED 5655000 

SP 4O 
`` 

- 

-`` ASSEMBLED & TESTED 
SALE PRICED 

M32 KSS -L (2 MHz) 
List $650 

List $680 

SALE 553000 
M32 KSS -H (4 MHz) 

SALE $556000 

THE MICROBYTE M32KSS 
32K STATIC MEMORY BOARD 
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Fully 5100 Bus Compatible, IMSAI, SOL, ALTAIR, 
ALPHA MICRO. Uses National's Low Power 52574K a 

1 Static Rams. 2 MHz or 4 MHz operation. Gold con. 
tacts for higher reliability. On board single 5 amp 
regulator. Thermally designed heat sink (board 
operating temperature 0° - 70°C). Commercially 
designed power bus, 7 ground bus bars. 0.1 ul decoup- 
ling capacitors. Fully tri -stale bullered. Inputs fully 
low power Shottky Schmitt, Trigger bullered on all ad 
dress and data lines. Phantom is Jumper selectable to 
pin 67. Each 4K bank addressable to any 4K slot with in 
a 64K boundary. 4K hardware or software selectable. 
One on board 8 -bit output port enables or disables the 
32K in 4K blocks. Selectable port address. 4K banks 
can be selected or disabled on power on clear or reset. 
Will operate with or without Iront panel. Compatible 
with ALPHA MICRO, with extended memory manage- 
ment for selection beyond 64K. No DMA restriction. 
Low power consumption 2.3 - 2.5 amps. Fully war- 
ranted for 120 days from date of shipment. 

$299 KIT 
VDB- 8024 Video Display Board 
With On -Board Z80 Microprocessor 
l'o IIMI rhwa.M.r. I, 23l in.ry,h 
ILraci.o.,lpY)cd by Meth K.nh,. 
taro 7i, ln Va,r,-, 
K.,Iwull'n soil ln.:Gaa 
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s1.nMN,- 
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SD COMPUTER BOARDS 

$219 KIT 
SBC -100 Single Board Computer 
with On -board RAM, PROM, CTC 

Four( hw,nelGueacrrr,wer 
12aA1[lF'1 
SoNMVe l'nxrwuwlM 11,1 Now 
Gcnerw.r 
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PRIORITY ONE ELECTRONICS ,, 16723K .Roscoe Blvd Sepulveda, CA 91343 
Terms: Visa, MC, BAC. Check. Money Order, C.O.D. U.S. Funds Only. CA residents add 6% sales tax. 
Minimum order $10.00 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 Ihru Oct. 1979. OEM and Institutional 

phone orders welcome (213) 894.8171, (800) 423-5633 inquiries 

$225 
Z80 Starter Kit 
A Complete Microcomputer on a Board 

"Kg --- 
- , 

----- ,. .11ij-;... : (: I:. 
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ORDER TOLL FREE 1- 800 -423 -5633 ORDER TOLL FREE 1. 800.423.5633 
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Unclassified ads 

FOR SALE: Sharp and Associates Selectric conversion 
with instructions. Also Axiom EX801P printer, 20/40/80 
columns, software selectable, with cable and software 
driver for TRS80. Like new Make oiler. J R Reich Jr. 585 
E Market St. Marietta PA 17547. 

FOR SALE: Morrow processor/lront panel card. 8080. 
S -100, octal display, buillin keyboard, operating system 
in read -only memory. Works perfectly, with all documen. 
talion. S82 postpaid in 48 slates. Money order or certi- 
fied check. Ron Tipton, POB 227, Greenwood MO 64034. 
(816) 537.7927. 

FOR SALE: Super ELF operating and in good condition. 
Also have expansion board completed, but not con. 
netted. Includes RS232, teletypewriter, cassette input/ 
output (I /O), and 8bil parallel I/O ports. Power supply for 
ELF board only I'll include encoded ASCII keyboard. 
$300. Jess Hillman, POB 642, Columbus MS 39701, (601) 
327.1244 alter 5 PM. 

WANTED: 1802 computer systems and parts. Any condi 
lion, any quantity, immediate cash. Prefer RCA systems, 
but will accept ELF II by Netronics, memory, and sup 
port boards. Tom Inskip, 6504 Democracy Blvd, 
Bethesda MD 20034. 

FOR SALE: Teletype ASR33 teletypewriter with paper 
tape reader punch and stand. $595 and shipping. 32 K 

static programmable memory, lour 8 K, S -100 boards 
factory assembled and tested. $150 each I pay postage. 
Mark Lyon, 6320 Red Prairie Rd. Sheridan OR 97378. 

FOR SALE: Vandenberg 16 K slaticmemory board. 4 

MHz, each 4 K block addressable to any 4 K boundary; 
S100 bus compatible; $275. Also Practical Automation 
DMPT6.3 96column printer with cabinet, power supply, 
and two CY480 universal printer controllers; serial or 
parallel hookup with all documentation and driving soh. 
ware; $650. Both items presently in use with a SOL20 
system. Send SASE for sample printout. Larry Rosen, 
POB 2197, Williamson WV 25661. 

FOR SALE: TRS80, 16 K, Level II processor. Perfect 
working condition. In original carton with cassettes, 
cables, power pack, manuals, and software. Will include 
PixieVerter to connect to regular TV for $10 more Retail 
price $690, will sell for $595 or best offer. I pay freight 
anywhere in US. Charles Fields, 924 W Washington PI, 

Broken Arrow OK 74012. 

FOR SALE: IMSAI 8080 processor kit. Still it factory box 
with warranty. $600 or best oiler. (Interlace boards also 
available.) I am moving. Jim Siegman, 17602 Oakwood 
Dr, Hazel Crest 11 60429, (312) 798.2536. 

FOR SALE: Complete set of BYTE magazine thru 
December 1978. Excellent condition. Best oiler. I pay 
shipping. Netronics/RCA Cosmac 1802 ELF II computer 
kit unassembled in original carton, RCA User's Manual, 
applications articles; all for $75 or best oiler, postpaid. 
Mike Au, 2006 Alaeloa St, Honolulu HI 96821, (808) 
548.5318. 

WANTED: TI.59 or HP.67 calculator with all standard 
accessories in perfect condition. The more accessories 
the better. Willing to trade Shugart SA400 minifloppy 
disk drive (never been used) for calculator. Best oiler will 
be notified by mail or phone. Gary R Eschborn, 513 
Follett Run Rd, Warren PA 16365. 

APPLE USERS: Add line input capabilities to your Apple. 
soft II programs which will enable you to input commas. 
colons. quotes, etc. This fix is available for $1 to cover 
the cost of postage and duplication. Jules H Gilder. 2022 
79th St, Brooklyn NY 11214. 

FOR SALE: PDP8 /L minicomputer; $600. PDP -8 /L with 
BAO8 memory extension 8 K and peripheral adapter; 
$1200. Checked out with DEC diagnostics. Certified 
checks only. O Glaser. 508 3rd St. West Roundup MT 
59072, (406) 323-2339. 

WANTED: TRS80 complete and ready to use. Level II 

with 16 K programmable memory; Level II with 4 K pro 
grammable memory; Level I with 16 K programmable 
memory, or Level I with 4 K programmable memory. I am 
also interested in TI.59. Price must be right. S 
Castiglioni, 2245 Glenwood Rd. Brooklyn NY 11210. 

PET OWNERS: Group of three PET owners have 26 game 
programs. We will trade one for one for other PET pro- 
grams. Those wishing to trade should send their 
cassette with programs. Keith Selby. 7205 S Utica Av 
Apt 1016 Cinnamon Stick Apartments. Tulsa OK 74136. 

FOR SALE: Texas Instruments new TI.59 card program- 
mable calculator with PC -100A printer. Includes aviation 
library. extra cards. programs, and PPX materials. 
Almost new. Meticulously maintained. Packed in 
original cartons. Sent UPS. $287 total cost. Dave Balmer, 
POB 325. Union Lake Ml 48085. (313) 739.4280 (bus) or 
669.9319 (res). 

FOR SALE: TRS-80 4 K, Level II 12 inch video display. 
CTR -41 cassette recorder, twenty program tapes. List 
price $900. will sell for $750. J Kennedy. 5179 Eliot St, 
Denver CO 80221, (303) 477.4114. 

FOR SALE: Centrontx printer Model 306. Prints 64 ASCII 
characters. 5 by 7 dolmatrix impact, 120 cps. up to 80 
columns. tractor feed to 91/2 inches wide, parallel input. 
Includes RS232 interlace to 9600 bps, HW vertical form 
control, auto motor control. stand, and paper tray. 
Technical manual. Excellent condition. $800. Tom 
Jacobs, 100 W University Pky Apt 3G. Baltimore MD 
21210. (301) 467.0703. 

FOR SALE: Texas Instruments SR52 handheld program. 
mable calculator. Factory reconditioned on April 13, 
1978. In perfect working order. Unit comes with two AC 
adapters, three sets of cards, and copies of Statistics, 
Financial, and EE program libraries. Best offer. Donald L 

Mitchell. 24466 Mulholland Hwy, Calabasas CA 91302. 
(213) 347-3617. 

FOR SALE: New lactorywired, Meca Alpha1 dual. 
cassette. Includes Meca OS Version3.0. Couldn't figure 
out how to use it with my system! Take advantageol my 
mistake. $600 (or make reasonable oiler). Send certified 
check or money order, I'll pay shipping. W D Wilkens, 24 
N 3rd St, Womelsdorl PA 19567. 

FOR SALE: Altair 8800A, VDM11 video, MITS 1 K, S and 
D Sales 4 K, SwTPC/CT-1024 and seven or eight assorted 
boards with documentation. Mostly Mini Micro Mart 
slut/, not working. $450 or best oller. Dave Johnson. 
3054 Roundlree. Ypsilanti MI 48197. (313) 434.3832 alter 
6 PM EST. 

WANTED: Seeking documentation for the Merlin display 
board. Also seeking superdense graphics option and 
documentation. Dick Walter, 2891 Baylis Dr, Ann Arbor 
MI 48104, (313) 991.7944. 

FOR SALE: Three 32 K static programmable -memory 
boards. S -100, assembled and working perfectly (with 
2114's low -power 250 ns), used for300 hours. $495 each. 
Also have 2114s for S5 each, 41165 at 150 ns for $15 
each, Dynamic N MOS ceramic 8 K by 1 22pin with 
specification sheets, $4 each. eight for $30 and 4 K by 1 

Dynamic 16 pin, $3 each, eight for $22. Richard Smith. 
3648 Madrid Dr, San Jose CA 95132. (408) 946.0735. 

Unclassified Policy 
Readers who are soliciting or giving ad- 

vice, or who have equipment to buy, sell or 
swap should send in a clearly typed notice 
to that effect. To be considered for publi- 
cation, an advertisement must be clearly 
noncommercial, typed double spaced out 

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 call engage in no 
correspondence on these and your confir- 
mation of placement is appearance 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: Apple 1 with 8 K programmable memory and 
44pin mother board, power supply. keyboard and 4 K 
BASIC on cassette plus documentation. $250. National 
Multiplex SwTPC 2SIO controller board and CC8 
recorder set up for 4800 bps. Unit is for SWATBUG read. 
only memory with serial interlace in control port. 
Documentation included. Best offer over $330. Digital 
Group PhiDeck controller card plus Triple I single.deck 
controller card and remote control box. Included is one 
PhiDeck, documentation, and 8080/280 program on cas. 
sette. Unit used only a few times: guaranteed to work. 
Best oiler over $290. Items shipped collect. Clinton 
Cook, 2737 Beachwood Dr, Merced CA 95340, (209) 
723.0516. 

FOR SALE: SYM1 in original carton and under warranty. 
First check for $230 gets it. COD is ok. Darian Carr. 
13709 Peyton, Dallas TX 75240. 

WANTED: Jolt computer and Martin Research 
8008based computer. Can also use an Intel SIM -8 

board. J Titus, POB 242, Blacksburg VA 24060, (703) 
951.9030 or (703) 951.2684. 

WANTED: I wish to purchase two randombeam video 
displays for use as vectored graphic displays. Displays 
must measure 12 inches or larger. Prefer working units. 
but can repair or modify it necessary. Will pay top dollar 
for quality equipment. Send description and price. 
Edward Rees, 8835 S Oak Park Dr, Apt #20, Oak Creek WI 
53154, (414) 764.3093. 

FOR SALE: IBM Selectricbased input /output (I /O) writer 
(Series 731), heavyduly, all solenoids, 8V inch platen. 
Was working, now needs repair. Ideal for talented 
tinkerer. $200, including cable and connector. Joe Bren- 
nan, 13 W 13th St. New York NY 10011, (212) 691.7939. 

FOR SALE: TRS80 which uses any RS232 keyboard 
printer or video display as remote terminal. Performs all 
keyboard functions, places videodisplay data on ter- 
minal. Run BASIC or disk operating system from ter- 
minal. For information send SASE. H S Gentry. RI 1 POB 
39B. Earlysville VA 22936. 

FOR SALE: H1t LSI processor with maximum memory. 
Also contains parallel and serial interlace and cables. 
$1000. Also, H10 papertape reader punch. $150. H9 
video terminal. $300. Can be bought individually or save 
$100 by buying all three. Complete with documentation. 
tapes, and several programs. Will deliver within a 200 
mile radius. Jean P Bonin, 44 Pearl St, Sidney NY 13838. 

FOR SALE: Up and running IMSAI 8080 with 22slol 
mainframe, MIO board, 8 K Seals memory, 16 K Godbout 
memory, active terminator, logic. extender board. Poly 
ADM board, SOS 16 K erasable read-only memory board 
with 9.1 K IMSAI BASIC, microswitch keyboard. Cost 
over $3000, will sell for first certified check for $900. 
David Rosenblatt. POB 2600, Tampa FL 33601, (813) 
988.3007. 
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fleailep Sepvice 
To get ftatlier information on the products advertised in BYTE. fill out the reader service card with your mine and address. Their circle the ap- 

propriate numbers for the advertisers you select f roar the list. Add a 15 -cent stamp to the card. then drop it in the mail. Not only do you gain inf or- 
(nation. but our advrrti_se'rs are encouraged to nsr the marketplace pro:dde'd by BYTE. Tisis helps us bring you a bigger BYTE. 

Inquiry No. Page No. Inquiry No. Page No. Inquiry No. Page No. Inquiry No. Page No. 

1 AB Computers 272 96 DG Electronic Development 211 2 23 Micromai1207 318 Radio Shack 131 
8 Administrative Systems 206 99 Diablo (Div of Xerox Corp) 42 2 29 Micro Management Systems 268 Rainbow Computing 270 
5 Adroit Electronics Inc 264 66 Digital Pathways 137 2 04 Micro Mike's 207 ' RBB Software Products 168 
2 Advanced Access Group 228 95 Digital Research Corp (CA) 218 2 26 Micro Music 163 325 Rochester Data 174 
4 Advanced Computer Products 286, 287 97 DiscoTech 100 Micropolis 186. 187 316 5100 237 

10 Affordable Microcomputer Systems 62 98 Dontho Scientific 233 Micro Pro International 64, 65 St Jude 106 
3 Aladdin Automation 173 100 DRC (TX) 261 2 27 Microsette 266 320 SaraTech 193 
6 Altos Computer Products 21 105 Dynacomp 212 2 28 Microsetle 268 341 SC Digital 237 

13 American Square Computer 58 115 Electrolabs 284, 285 2 32 Micro Soll 99 326 SCDP 207 
12 Anderson Jacobson 209 120 Electronic Control Technology 200 2 33 Micro Soll (Consumer Prod Div) 159 329 Scelbi 190, 191 
16 Apparel Inc 269 125 Electronic Systems 250, 251, 253 2 09 Microlek 56, 59, 71 330 Seattle Computer Products 167 
17 Apple Computer 33 130 Electronics Warehouse 273 2 31 The Micro Works 158 319 Michael Shrayer Software 197 
14 ARIES Computer Products 92 127 Essex Publishing 215 2 35 Midwest Computer Peripherals 230 Shugart Associates 6, 7 

11 ASAP Computer Products 281 131 Excel Company 205 2 30 Mikos 278 342 Sirius Systems 209 
23 Alan Personal Computers 15 134 Factory Direct Sales 226 2 34 Mini Business Systems 153 337 68 Micro Journal 219 
19 ATV Research 154 135 FAIRCOM 160 2 36 Mini Computer Suppliers 223 332 Ed Smith's Software Works 243 

7 Automated Comp Software Service 77 133 Falcon Publishing 217 2 45 Mohawk Typewriter Repair 268 328 Smoke Signal Broadcasting 63 
9 Automated Comp Software Service 103 138 FMG Corp 201 2 55 Morrow /Thinker Toys 44, 45 Sollagon Inc 24 

18 Automated Simulations 209 137 Fordham Radio Supply 255 2 57 Mountain Hardware 157 358 Soll Sales 241 
21 Avionic Enterprises Inc 268 139 H Geller Computer Systems 225 2 58 Mountain Hardware 52 Sollware Dev and Training 120 
24 Axiom 162 140 GFN Industries 119 260 mpi 271 306 Software Dynamics 217 
22 base 2 inc 51 141 Gimix 46 2 78 MVT Microcomputer Systems 132 333 The Software Farm 264 
15 Beckian Enterprises 272 GLA Enterprises 266 2 79 National Technical Schools 193 Solt Warehouse 43 

Beta Computer Devices 223 145 Global Parameters 118 2 el NEECO 150 335 Solid Stale Music ISSM) 9, 10 
' Bits Inc 183, 240 150 Godbout Electronics 147 2 e2 NEECO 151 340 Solid Stale Sales 282 

36 BYTE Books 176,177 151 GR Electronics Ltd 225 2 80 Netronics 221 345 Sord Computer Systems 122 
33 Byte Shop East 208 153 GW Computers 170 2 89 New England Recruiters 154 346 Soroc 37 
39 California Digital 283 159 H & E Computronics 185 2 85 North Star Computer 19 347 Sorrento Valley Associates 264 
40 CAP Electronics 248 161 Hayden Book Company 242 NRI Schools 145 362 Source 32 
41 CAP Electronics 248 Heath Company 23 2 99 Ohio Scientific Instrument CIV 356 Southwest Tech Products Corp Cif 
42 CCM Inc 268 163 Heath Company 68, 69, 97 3 00 Ohio Scientific Instrument 53 -55 339 Sterling Software 243 
44 Central Dala 133 165 Heuristics 244 2 91 OK Machine and Tool 79, 142, 143 353 SubLogic 241 
46 Centronics 93 167 High Tech Jewelry 268 2 ee Oliver Advanced Engineering 239 354 Sunny International 280 
48 Century Research & Marketing 156 170 Hobby World 262, 263 2 87 Omni Computer Corp 239 352 Superbrain 60, 61 
47 Christin Industries 165 171 BS /Integrated Bus Systems 188 onComputing 80 Supersoll 229 
49 COMPCO127 169 ndustrial Micro Systems 115 295 Organic Software 241 349 Sybex 105 
52 COMPRINT (Comp Printers Intl) 138, 139 174 nlinity Micro 169 292 Osborne /McGrawHill 181 355 Synchro Sound 112 
53 Compucolor 35 179 nfocienl Holland 264 Owens Associates Inc 124. 198 351 System Design Lab 225 
54 CompuMart 275 175 nformalion Unlimited 201 2 93 Pace Inc 217 350 Systems Engineering Enterprises 161 
55 Computer Components of South Bay 164 176 ntegrai Dala Systems 29 2 94 Pacific Exchanges 266 361 Tatos 31 

Computer Factory of NY 259 177 ntegrand 239 2 96 Pacific Office Systems 274 360 Tarbell Electronics 41 
58 Computer Furniture & Accessories 242 180 ntertec Data Systems 199 2 98 Page Digital 265 363 Technical Systems Consultants 109 

' Computer Headware 211 theca Intersystems Inc 83, 220 2 97 PAIA Electronics 237 364 Tecmar Inc 96 
62 Computer Ideas Inc 171 195 Jade Co 290. 291 303 Pan American Electronic Inc 58 366 3G Company 215 
65 Computer Lab of NJ 8 200 Jameco 276. 277 (A Radio Shack Auth Safes Clr) 368 3/M Company 13 
75 Computerland 149 202 Jim -Pak 279 2 90 Patch Publishing Co 189 380 Robert Tinney Graphics 57 
77 Computer Marl of NJ & PA 79 201 Key Supply 264 3 04 PerCom Data CIII 376 TIS 213 
68 Computer Service Center 266 205 Konan 91 305 PerCom Dala 85 375 Torry Pines Business Systems 266 
67 Computer Specialties (CS, 274 Lifeboat Assoc 107, 121, 178. 236 3 07 PerCom Dala 86, 87 381 Trimm Enclosure Products 117 
70 Computer Store of San Leandro 264 208 Lobo Drives International 95 308 PerCom Data 89 313 TRS.80 Software exchange 194, 195 
73 Computes 240 207 Loweco 266 3 01 Personal Software 47 309 Ucalan Computer Store 264 
76 CT Micro Computer 50 206 Macrotronics 266 3 02 Personal Software 49 United Software of America 204 
78 Continental Specialties 155 210 Markelline 237 3 14 Pickles & Trout 213 379 US Robotics 106 
83 Corvus Systems 39 212 Matrox Electronic Systems Ltd 116 3 27 Potomac Micro Magic 213 377 Vector Electronics 166 
79 Cover Craft 235 215 Measurement Sys & Controls 135 3 24 Practical Applications 188 374 Verbatim 25 
81 C.P.U. Shop 247 P17 MetaTech 241 3 12 Priority 1 292, 293, 294 378 Vista Computer 288 

' Creative Software 219 216 Micro Age Wholesale 215 66 PROCOMP /New England 257 V R Data 243 
80 Cromemco 1, 2 213 Micro Ap 101 3 15 Prodata 129 384 V R Dala 280 
85 CTC 246 218 Micro Applications Group 235 3 31 Prodigy 125 387 Wameco 278 

Cybernetics Inc 238 219 Micro Applications & 334 Programmer's Sollware Exch 154 Whales 281 
87 Cygol 114 Hardware (MICAH) 243 336 Protect Inc 90 389 Wintek 268 
89 Data Access Corp 202 214 Micro Architect 235 3 22 PS Inc 227 391 Worldwide Electronics 264 
90 DATABANK 268 Microbiotic Computing Inc 264 2 03 O-Kit (Div J P Conwell Corp) 234 392 Xilex 205 
91 Dala Discount Center 235 225 Microcomputer Applications 266 323 Quality Computer Products 266 401 Zs Systems 201 
92 The DATAK Corp 231 224 Microcomputer Tech Inc (MTI) 269 2 86 Quality Software 223 
93 DalaSearch 205 220 Micro DaSys 11 3 11 Quest Electronics 289 
94 Data Speed 123 221 Micro DaSys 12, 239 3 10 RACET Computes 108 

126 Data -Trans 253 222 Micro Data Base Systeme 75 3 38 RADGO 148 
128 Delta Products 73 Micro Diversions 5 3 17 Radio Hut 267 

Article No. ARTICLE Page 

1 Ciarcia: The Intel 8086 14 

2 Macdonald and Gursel: Solving Soma Cube and Polyomino Puzzles 26 
3 Maggs: Programming Strategies in the Game of Reversi 66 
4 Maurer: Alpha-Beta Pruning 84 
5 Govind: Interfacing the Pet to a Line Printer 98 
6 Sivak: A Spacecraft Simulator 104 
7 Roehrig: The National Micropastime 113 
8 Allen: Stack It Up 140 
9 Estep: Writing Animated Computer Games 152 

10 Kapps: Five Useful Programs for the SC/MP 172 
11 DeCaro: Build a Simple Digital Oscilloscope 222 
12 Parker: The Cherry Pro Keyboard 232 
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August BOMB Results 
The first and second place winners 

of the August BOMB were "Anyone 
Know the Real Time ?" by Steve Ciar- 
cia (page 50) and "An Overview of 
LISP" by John Allen (page 10). These 
articles placed 1.30 and 1.09 standard 
deviations above the mean. First and 
second prizes of $100 and $50 will be 
awarded to the authors. Third place 
went to "A Preview of the Motorola 
68000" by A I Halsema (page 170) 
followed by "Exploring TRS -80 
Graphics" by George H Yeager (page 
82). 



from PERCOM 

One -Drive System: 

$399. (40- track) & $675. (77- track) 

Two -Drive System: 

$795. (40 -track drives) & $1350. (77 -track drives) 
Three -Drive System: 

$1195. (40 -track drives) & $2025. (77 -track drives) 

Requires Expansion Interface, Level II BASIC & 16K RAM. 

ION fir?' N.4 

Low Cost Add -On Storage for Your TRS -80* . 
In the Size You Want. 

When you're ready for add -on disk storage, we're ready for you. 
Ready with six mini -disk storage systems - 102K bytes to 591K bytes of 

additional on -line storage for your TRS -80X. 
Choose either 40 -track TFD -100'M drives 
or 77 -track TFD -200`M drives. 

One -, two- and three -drive systems im- 
mediately available. 

Systems include Percom PATCH PAK 
#1'M, on disk, at no extra charge. PATCH 
PAK #1` "de-glitches and upgrades 
TRSDOS* for 40- and 77 -track operation. 

TFD -100'M drives accommodate "flippy 
disks." Store 205K bytes per mini -disk. 

Low prices. A single -drive TFD -100`M 
costs just 5399. Price includes PATCH 
PAK # 1'm disk. 

Enclosures are finished in system - 
compatible "Tandy- silver" enamel. 

Whether you need a single, 40- 
track TFD -100TH add -on or a three -drive 
add -on with 77 -track TFD- 200TMs, you 
get more data storage for less money 
from Percom. 

Our TFD -100T4 drive, for example, 
lets you store 102.4K bytes of data on 
one side of a disk - compared to 80K 
bytes on a TRS -80* mini -disk drive - 
and 102.4K bytes on the other side, too. 
Something you can't do with a TRS -80* 
drive. That's almost 205K bytes per 
mini -disk. 

And the TFD -200TH drives provide 
197K bytes of on -line storage per drive 

- 197K, 394K and 591 K bytes for one -, 
two and three -drive systems. 

PATCH PAK #1 TM, our upgrade 
program for your TRSDOS *, not only 
extends TRSDOS* to accommodate 40- 
and 77 -track drives, it enhances 
TRSDOS* in other ways as well. PATCH 
PAK #1 TM is supplied with each drive 
system at no additional charge. 

The reason you get more for less 
from Percom is simple. Peripherals are 
not a sideline at Percom. Selling disk 
systems and other peripherals is our 
main business - the reason you get 
more engineering, more reliability and 
more back up support for less money. 

In the Product Development Oueue ... a printer interface for using your TRS -80 with any 
serial printer, and ... the Electric Crayon TM to map your computer memory onto your color TV 
screen - for games, animated shows, business displays, graphs, etc. Coming PDO! 

i° TFD -100. TFD -200. PATCH PAK and Electric Crayon are trademarks of PERCOM DATA COMPANY. 

TR5 -80 and TRSDOS are trademarks of TandyCorporahon and Radio Shack which have no relationship to PERCOM DATA COMPANY 

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

To order add -on mini -disk storage for your TRS -80', 
or request additional literature, call Percom's toll -free 
number: 1-800-527-1592. For detailed Technical infor- 
mation call (214) 272 -3421. 

Orders may be paid by check or money order, or 
charged to Visa or Master Charge credit accounts. Texas 
residents must add 5% sales tax. 

Percom `peripherals for personal computing' 

Circle 304 on inquiry card. 



Microcomputing comes of age. 
Ohio Scientific's OS -65U 
Level 3 operating system 
software brings new 
networking and distributed 
processing capabilities 
to microprocessor based 
computer systems. 

DUMB 
TERMINAL 

INTELLIGENT 
TERMINAL 

DATA 
BASE 

Until now, the only alternative for low 
cost multiple -user computer 
applications was time -shared 
systems. However, a serious 
drawback of microcomputer or mini- 
computer multi -user time -share 
systems is the fact that under heavy 
work loads they slow down to a crawl 
since the central processor time in 
such a system is shared by all of the 
users. 
In a microprocessor based distributed 
processing system, using floppy 
based microcomputers as intelligent 
terminals (local systems) most of the 
work load is handled locally. Overall 
system performance does not 
degrade under heavy job loads. Each 
local system performs entry, editing 
and execution while utilizing the 
central data base for disk storage, 
printer output, and other shared 
resources. 
For more demanding applications it is 
desirable to have several data bases, 
each with its own collection of local 
systems. Such an inter -connected set 
of data bases is called a network. 
Each data base and its local intelligent 
and dumb terminals is called a cluster. 
Level III 

OS -65U Level 3 now supports this 
advanced networking and distributed 
processing capability as well as 
conventional single user operation 
and time -sharing. Level 3 now 
supports local clusters of intelligent 
microcomputer systems as well as 

dumb terminals for the purpose of 
utilizing a central Winchester disk data 
base and other shared resources. The 
system also has full communications 
capability with other Level 3 data 
bases providing full network capability. 
The system utilizes Ohio Scientific's 
low cost, ultra high performance 
computer systems throughout for intel- 
ligent terminals as well as data bases. 
This general systems configuration 
provides a cost/ performance ratio 
never before attained in this class of 
computer power. 

Level 3 resides in each network data 
base. A subset system resides in each 
intelligent terminal. Each data base 
supports up to 16 intelligent systems 
and up to 16 dumb terminals. 
However, since dumb terminals can 
heavily load the system, they should 
be kept to a minimum. Level 3 also 
supports a real time clock, printer 
management, and other shared 
peripherals. 
Data Base Requirements 
Minimal requirements for a Level 3 
network data base are a C3 -C or C3 -B 
computer system with 23 or 74 
megabytes respectively, console 
terminal, 100K bytes RAM and a CA- 
10X 16 port I/O board for network and 
cluster communications. 

Intelligent Terminal Requirements 
Any Ohio Scientific 8" floppy based 
computer with 56K RAM and one data 
base communications port. 

Connections 
Intelligent terminals and networked 
data bases are connected by low -cost 
cabling. Each link can be up to 10,000 
feet long at a transfer rate of 500K bits 
per second, and will cost typically 300 
a foot (plus installation). 
Syntax 
Existing OS -65U based software can 
be directly installed on the network 
with only one statement change! 
Level 3 has the most elegantly simple 
programming syntax ever offered on a 
computer network. 
File syntax is as follows: 
DEVA,B,C.D. Local Floppies j unchanged from 

single user and 
DEV E Local hard disks timeshare systems 
DEV K -Z Specific network 

Data Bases 

Each of up to 8 open files per user can 
be from 8 separate origins. Specific 
file and shared peripheral contentions 
are handled by 256 network 
semaphores 
with the syntax Waite N 

Waite N, close. 

The network automatically prioritizes 
multiple resource requests and each 
user can specify a time out on 
resource requests. Semaphores are 
automatically reset on errors and 
program completion providing the 
system with a high degree of 
automatic recovery. 

SALE 
CLERKS 

MANAGER' 

INVENTORY 
CONTROL 

PURCHASING' 

RECEIVING' 

SHIPPING 

AR/API [--- -_ 
G/L. 

- 

CONTROLLER --- 
DB 
74M 

PRES. 1 

A Typical System 
A typical system with two network 
data bases will have 148 megabytes of 
disk, four intelligent subsystems 
equipped with dual floppies, two dumb 
terminals, a word processing printer, a 
fast line printer, network data base 
manager software and 1000 ft. of inter- 
connecting cable. Utlizing .7 MIPS 
processors throughout it will cost less 
than $50,000 plus installation. GT 
option computers (1.2 MIPS) can be 
utilized at a slightly higher cost. 

One Step at a Time 
Best of all, Ohio Scientific users can 
develop distributed processing 
systems economically one step at a 
time. A user can start with a single 
user floppy system, add a hard disk, 
then time -sharing, then a second 
Winchester data base for backup and 
finally cluster intelligent terminals to 
achieve a full network configuration. 

01110 SCIENTIFIC 
1333 S. Chillicothe Road 

Aurora, Ohio 44202 
(216) 562 -3101 
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