


S/09 Tl~IE ffilllGl~ITY ffilllCRO 

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 M C6809 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 OMA 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 1/0 ports to the system quick and economical. 1/0 
address decoding for all 1/0 slots is supplied with the sys

tem. All serial 1/0 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 also available for use in system development . 

S/09 complete as sh own with 128K bytes of RAM memory, one parallel and two serial I /0 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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COMPLETE COMPUTER 
In this advanced card you get a pro

fessiona l quality computer that meets 
today's engineering needs. And it's one 
that's comp lete. It lets you be up and 
running fast. A ll you need is a power 
supp ly and your ROM software. 

The compute r i tself is super. Fast 
4 MHz operation. Capacity fo r 8K bytes 
of ROM (uses 2716 PROMs w liiEh car;i 
be programmed by our new 32K BYTE

.	SAVER® PROM card). There's also 1K of 
on -board static RAM. Furthe r, 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 1/0 and five on
board programmable timers. 

Add to that vectored interrupts. 

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 1/0 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. 

32K BYTESAVE R PROM card 

EASY TO USE 
Another convenience that makes the 

Model SCC computer easy to use is our 
Z-80 monitor and 3K Contro l BASIC (in 
two ROMs). With this optiona l software 
you're ready to go. The monitor gives 
you 12 commands. The BASIC, w ith 36 
commands/functions, w ill directly ac
cess 1/0 ports and memory locations 
and ca ll machine language subroutines. 

Final ly, to simpl ify thi ngs to the ulti 
mate, we eve n have co nvenient card 
cages. Rugged card cages. They hold 
ca rds fi rmly. No jiggling out of sockets. 

AVAILABLE NOW/LOW PRICE 
The Model SCC is availab le now at a 

low price of only $450 burned-i n and 
tested (32K BYTESAVER on ly $295). 

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

Cromemeo 
nco po a ed 

Specialists in computers and peripherals 

280 BERNARDO AVE., MOUNTAIN VIEW, CA 94040 • (415) 964-7400 
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megabytes of hard disk and 64 kilobytes of fast RAM in a 
Z80A com P- uter for under $10K. Two floppy drives, too. 

Naturally, it's from Cromemco. 
It's a reality. In Cromemco's new 

Model Z-2H you get all of the above 
and even more. With Cromemco you 
get it all. 

In this new Model Z-2H you get 
not only a large-storage Winchester 
hard disk drive but also two floppy 
disk drives. In the hard disk drive you 
get unprecedented storage capacity 
at this price-11 megabytes unfor
matted. 

You get speed- both in the 4 MHz 
Z80A microprocessor and in the fast 
64K RAM which has a chip access 
time of only 150 nanoseconds. YelU 
get speed in the computer minimum 
instruction execution t ime 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 ful 112-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 

microcomputer field . Software Cro
memco is known for. Software like 
this : 

• Extended BASIC 
• FORTRAN IV 
• RATFOR (RATional FORtran) 
e COBOL 
• Z80 Macro Assembler 
• Word Processing System 
• Data Base Management 

with more coming all the time. 

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 d isk dr ive at lower left can be inter
chan ged j ust by sl id ing out and di sconnecti ng 

plug. Seven free card slot s are avai lab le. 
Z-2H includes printer inter face ca rd. 

Included in that cabinet, too, is 
Cromemco rugged ness and reliabi lity. 
Cromemco is time-proved . Our 
equipment is a survey w inner for 
re liability. Of course, there's Cro
memco's all-metal cab inet. Rugged, 
solid. And, there's the heavy-duty 
power supply (30A @ 8V, 15A @ 
+ 18 V, and 15A@ -18V) for cir
cuitry you'll sooner or later want to 
plug into those free card slots. 

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 
W e' ve ke p t you in mind, too. As k 
abou t the new Model HOD Disk 
Drive which can combin e with your 
present Cromemco computer to give 
yo u up to 22 megabytes of di sk 
sto ra ge. 

,, . ..... r·c ronienaeo 

i nco r por ate d 

ii,, 280 BERNA~DO AVE., MOUNTAIN VIEW, CA 94040 • (415) 964-7400 
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About the Cover 
The tlien1e for tl1is iss11e is 

"F1111 and Ga111es ", 11si11g the 
µersonal co1nµ11ter to i111µ/e 
1nent dyna111ic interactive 
for111s of enjoy111ent not 
otherwise µossil,/e . In the 
cover /,y Ro/,ert Ti1111ey . en
titled "The Magic of Cmn
µ11ters ", we find the essence 
of an ancient size/I gmne 
aµµlied with a desk toµ co1n
µ11ter as the 111issing µea. 
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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 
Gursel 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 ] 
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. 
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El1itCl1aial .. 

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 fantast ic, 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 . . . . " 

6 



"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 we're 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. 

' Tm 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 minitloppy. 

A shugart Associates 
435 Oakmead Parkway. Sunnyvale. California 94086 

See opposite page for list ot manufacturers featuring Shugart's minifloppy in their systems. 
TM minifloppy is a registered trademark ol 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 ofournewstore: 

Integral Data Systems Commodore Pet with 
Paper Tiger Printer.......... . . . ..... $895.00 SK RAM .. . .......... . ............... $715.00 

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

California Computer Systems lntersystems DPS-1 
12-Slot Mainframe .......... . ....... $359.00 Mainframe .......... ............ . .. $1050.00 

In our new store we are able to carry a wider selection o t 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, lntersystems, 


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 
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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.™ 


Serial Interface. 
The RS-232 standard assures maximum compat
ibility with a variety of serial devices. For ex
ample, with the AIO 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 
includes a rotary switch to select from 
7standard 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 1/0 ports have enough lines 
to handle two printers simultaneously with 
handshaking control. The users manual -
includes 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 

Serial & Parallel 
Apple Int.erface 

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 Penci I Sharpener 

from MicroDaSys 

"Personalizing Form Letter Package" for your Electric Pencil 11™ under CP/M '' 
You: The Pencil Sharpener: 


• Create your letter or announcement using the EP II • 

• "Key" insertion items throughout the text • 

• Set up the insertion data file using EP 11, BASIC, or • 


other software 

• Or use existing files (Accounts Payable, Mailing list, • 


etc.) 

• Identify the particular letter and insertion data file • 


and RUN THE PENCIL SHARPENER 


SAVE TIME - FOLLOW UP OLD BUSINESS 

t<~IO/Al<T>/ll«<l•«tr 
............. 10.. ••1••• 

,, ....l>ll«• 
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+ 
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 : 

[ ] Check/ M.O. Enclosed ] C.OD. Charge Card 


Card No. ___________ Exp. _______ 

Name ___________________ 


Company 

Address ----------------- 


City/State 


Zip ____ Telephone_,_(__~-------
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Uses your version of the Electric Pencil II 
Loads in the designated letter 
Inserts a ll designated data for the appropriate 
"keys" 
Prints the letter using the E P 11 "Print Sub-System" 

Personalizes and prints letter after letter, replacing 
key word s 

- CONTACT NEW BUSINESS 

l~~:~;~~~~~~f.~~JA 
~·" u. ~ ,11,,.•. 

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

Specify disk : 

] 8" [ ] North Star 
] Micropolis 
] Check here if SOL 

..-----....... - .~a.-

BYTE November 1979 



. ' 

L~ii~PS 


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 Kohm 

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. I assume that, along 
with input to an oscilloscope (Heathkit, 
naturally), the analog output could be 
used as input to my Cromemco D+7A 
110 board? 

Frank Gizinski 
2060 St Clair St 
Racine WI 53402 

Author Ciarcia Replies: 
I hope you will l111l'e 1111 oµemtio1111I 111uscle 

111tmitor liy tlie ti111e you read tl1is. I regret, 
howel'er. that I etm11ot co111µly witl1 your re
quest. He11tl 1kit 1111d the Muppets /1otl1 lwpe 
so111et/1i11g in cc:>111111(H1: becnuse t/1e original is 
do11e so well 1111d 1111ythi11g equil'ale11t could 
011ly lie 11cco111µ/isl1ed with a si111il11r effort. 
there are 110 copies . Except tl11"ougl1 tl1e effort 
of a co111plete article 011 the sul1ject, I hesitat<' 
lo do 011ly half the joli /1y sketching out a 

Word Processor + Business System 


$2899 

AVAILABLE LANGUAGES 
• S·100 Bus 
• Full-Sized Disk Drive (Standard) 
• Up To Four Disk Drives 
• Z-80 '".1" 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 Morel 

12 November 1979 © BYTE Publications Inc 

• BASIC Compiler (Included) 
• FORTRAN 
• Pascal 
• COBOL 
• And Many Morel 

CALL OR WRITE NOW! 

MicroDaSys 

POST OFFICE BOX 36051 

LOS ANGELES, CA 90036 

(213) 935-4555 

Circle 221 on inquiry card. 

few filter cirrnits which ulti111ately de111a11d 
a great deal of technical aliility. 

!11 addition to yours. 111<my letters l1L11•e re
quested exp1111sio11 i11for11iatio11. !11 actuality, 
the required circuitry would constitute a low
freque11cy spect/"11111 cmalyzer. I will look into 
the desig11. 1111d use it either as 1111 article 
sµecifirnlly 011 expa11sio11 of the "Mind over 
Matter" i11troductio11. or as a11 additional 
supple111e11/ witl1 one of 111y regular 111011thly 
offeri11gs. I 11111 aware of the olipious i11terest 
i11 expa11sio11. 1111d I do try to µresent circuits 
tlwt etlll lie readily co11strncted. 

Fi11ally, the liiofeedlmck interface c1111 lie 
readily used with the Cro111e111co Al0 lioard. 
if the analog output fro111 the 111011itor is 
srnled down to 0 to 2.56 V. Tliis can lie done 
with a 500 K 011111 pote11tio111eter serving 
essentially as a volu111e control. Analysis of 
tl1e acquired data is 1111other subject entirely. 

l'erlwps your strength is really software, 
and you will achieve success better liy this 
111etl1t1d. The ulti11111te goal is to analyze the 
low-frequency spect/"11111. This can lie done 
eitl1er througl1 l1ardware or software. 

A Rejoycing LISPer 

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

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: 

RbcdEFCHCJ~Lnn°P9rStu 
1-1ur=o• 1.J'::l<MLiC' 0!23'-155 789 

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 • 



«Our inventory is om existence. 

Thinkwe'd trustitto~ less 


thanScotcliBrandDiskettes?" 

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 
) 'OW 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 4Tl . 

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

3M 
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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 ul timately 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 Garcia 
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

'c::J 
~ -

~·" 
c 

. ~ ,ti ,. 

+ - 8 

4 .,.. 
0 ,,,.. 

D 

9 A 6 

5 6 7... hi~· 

1 2 3 
'''" • co..,1, ; "''" 

MCS-86System Design Kit 

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 addi tional 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 

Photo 1: SDK-86 systen1 as delivered fron1 factory. byte direct addressing, and enhanced 
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16-BIT ALU 

FLAGS 

BUS 
INTERFACE 
UN IT 

6-BYTE 
IN STR UC TI ON 
QUEUE 

4 

LOCK 

CONTROL AND TIMING 

CLK RESET READY MN/MX GND 
Vee 

3 

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 convers ion. 

la 
EXECUTION UNIT 

~' REGISTER FILE 

DATA,
POINTER, AND 
INDEX REGS 
(8 WORDS) 

TEST 
INT 
NMI 

RQ/GTo,1 

HO LD 
HLDA 

2 

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 
REG ISTER FILE 

SEGMENT 
REGISTERS 
AND 
INSTRUCT ION 
POINTER 
(o WORDS) 

BHE IS7 

Alg/S5 

A15/S3 

AD1 0 -ADo 

INTA , RD, 

WR 


DT I R, DEN, 

ALE 


OS0,0S1 

s2, s 1. s0 

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 ma ny 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 (i n 

40 LE AD 

GND Vee 
ADl4 2 AOl5 
ADl3 3 A16 / S 3 
AOl2 4 Al7/S4 
ADJI 5 Al8/S5 
ADlO 6 Al9/S6 
AD9 
A08 

7 
8 

8HE/S7 
MN/MX 

A07 9 RD 
AD6 10 RO/GTO (HOLD) 
A05 
AD4 

11 
12 

RO/GTl (HLDA) 
LOCK (WR) 

A03 
AD2 
ADJ 

13 
14 
15 

52 
Si 
so 

(M/10) 
(DT!Rl 
(DEN) 

ADO 16 oso (ALE) 
NMI 17 OSl (I NTA) 

INTR 18 TEST 
CLK 19 READY 
GND 20 RESET 

Figure 1: An internal block diagram and pinout specifications of the Intel 8086 (figure la) . Figure 1 b shows the 8086 register model il
lustrating the differences between the 8086 and the 8080. Figure courtesy Intel Corp. 
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SHADED) put/output) control providing 
address space for a full 65,536 l!O 
ports. 

Logically the 8086 operates moreACCUMULATOR 
like larger computers than like a 

BASE 
classical microprocessor. This is ac

COUNT complished through independently 
DATA 	 controlled bus interface and execu

tion units (figure 2) . The major con
tribution is to speed processing by

STACK POINTER 
overlapping instruction fetch and exe

BASE POINTER cution. Up to six bytes of instruction 
SOURCE INDEX 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 

DESTINATION INDEX 

INSTRUCTION POINTER fetched and placed in the queue. This 
STATUS FLAGS 	 simultaneous fetch and execute cap

ability induces more efficient use of 
the memory bus. It is possible for two 

CODE SEGMENT 
single-byte 8086 instructions to be 

DATA SEGMENT executed within the time for one 
STACK SEGMENT memory cycle. The result is improved 

performance, given the same bus 
bandwidth and memory speed as 
other systems. 

EXTRA SEGMENT 

I 
I 
I 
I 
I 
I 

Figure 2: Functional block diagram of internal data paths of the 8086. Figure courtesy Int el Corp. 

November 19 79 © BYTE Publ icatio ns Inc 17 



Table 1: Summary of specifications for the SDK-86 board. 	 The Intel SDK-86 
Perhaps this brief introduction has 

Central Processor sparked your curiosity and you wish 
to know more about the 8086. OfProcessor: 8086 

Clock Frequency: 2.5 MHz or 5 MHz (jumper selectable) course, the best method of learning is 
Instruction Cycle Time: 800 ns (5 MHz) to use one. Since at this writing the 

Memory Type 8086 is still so new that it is not 
incorporated into any general-use

Read-Only Memory: 8 K bytes personal computer, we are left to ourProgrammable Memory: 2 K bytes (expandable to 4 K bytes) 
(2 bytes equal one 16-bit word) own resources and construction 

abilities. Fortunately Intel realizes
Memory Addressing 

that the success of any new product 
Read-Only Memory: FEOOO thru FFFFF depends on evaluation by as many
Programmable Memory: 0 thru 7FF (0-FFF with 4 K bytes) potential users as possible . For this 

Input/Output (1/0) reason the System Design Kit (SOK) 
series of products were conceived. 

Parallel: 48 lines (two 8255As) The SDK-86, shown prior toSerial: RS232 or current loop (8251A) 

Data Transfer: Rate selectable from 11 Oto 4800 bps assembly in photo 1, is a single

Display: On-board, 8-digit , light-emitting diode (LED) readout 
 board, 8086-based computer. Intel's 

pricing policies make the purchase ofInterface Signals 
the SDK-86 kit far more attractive 

Processor Bus : All signals transistor-transistor logic (TTL) than a single 8086 chip. It results, incompatible 
Parallel 1/0: All signals TTL compatible the name of advertising, in one of the 
Serial 1/0: 20 mA current loop or RS232 better computer offerings on the 

market. At $780 the SDK-86 fitsInterrupts 
within most budgets . It is a complete 

External: Maskable and nonmaskable; Interrupt vector 2 reserved for nonmaskable computer including processor, pro
interrupt (NMI) 

grammable memory, read-onlyInternal: Interrupt vectors 1 (single-step) and 3 (breakpoint) reserved by monitor 
memory, 1/0 (input/output), and 

Direct Memory Access display . Table 1 is a more explicit 

Hold Request: Jumper selectable, TTL compatible input 	 listing of specifications and figure 3 is 
a detailed block diagram.

Software The SDK-86 is very easy to assem
System Monitors: Preprogrammed 2316 or 2716 read-only memories ble. As shown in photo 2, it comes 
Addresses: FEOOO thru FFFFF packaged so that all components are
Monitor 1/0: Keypad and Serial (teletypewriter or video display) 

easily recognizable, even for a 
Power Requirements novice. Documentation includes an 

Assembly Manual, User's Manual,
Vee: + 5 V ( ± 5%), 3.5 A 
VrTY: - 12 V ( ± 1 O % ), 0.3 A (required if teletypewriter (TTY) or video display terminal User's Guide, and Monitor listings 

connected to serial interface port) (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 besquare pad.

D 	 Insert the 330 ohm (orange-orange-brown), removed in case troubleshooting is 
I-wall resistor a! R3 . D 	 Solder the three diod necessary. The fully constructed com-

leads. 
Solder !he two resistors in place uml clip tlwir 

leads. D Insert a 560k llhm tgr, 


Photo 2: Typical page from the construcR6. 
fnscrc ii IN914 or Tl91.:i diode m the following three tion manual. Each instruction step is 

locations: D Insert a I 10 ohm {bi clearly explained and each component is 
___.__._,_-no at R7. accurately identified. 

0 When correctly inserted, th1 
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NorthStalf 

North Star Computers 
1440 Folrth Street 
Berkeley. CA 94710 
415-527-6950 TWX/Telex 910-366-7001 

North Star Announces 
Double Density x 2 Sides =Quad Capacity! 

The North Stcr 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 appllcatlon flexiblllty 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 beatl 
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 
lftle 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 1/0 
ports), assembled, burned-in 
and tested : 
Horizon-1-32K-Q $2565 
Horlzon-2-32K-Q $3215 
Horizon-1-32K-D $2315 
Horlzon-2-32K-D $2765 

Get both sides nowt Quad capacity 
Is available from your North Star 
dealer. 



puter is shown in photo 4. Checkout, applying power and pressing the 
after determining that there are no system reset button. 
obvious errors, is simply a matter of When the SDK-86 is reset, the 8086 

infel 

SOK-66 
M.CS-·US'ISltN DtSIG.H K\l 

A.SS!Ml!l 'f MAKUA.l. 

233> 
32K ( .. K a 8) ROM 

.... 

MCS-a6" 
USER"S 
MANUAL 

Photo 3: The SDK-86 board comes complete with well-written dornmentation manuals 
for assembly and use. 

Photo 4: Assembled SDK-86 board. Note the prototyping area on the left-hand side. 
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executes the instruction at hexa
decimal location FFFFO. The instruc
tion at this location is an intersegment 
direct jump to the beginning of the 
monitor program that resides in read
only memory, hexadecimal locations 
FFOOO 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. 

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 1/0 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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THE VERY FIRST 

ALi:O.) 
MIN) PERFORMANCE FOR 1/2 COST 
Pde.as.WU wl love. Entry level 
~ Hard Disk System $9,450 
i ·dfBs 'Slo.670. 4 users W.960. 
AMEX sepaal'e at SZSO. 

AVA1LABLE NOW! 
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WH27 Dual floppy Disk System 
$2595 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. 

The WH89 All-In-One Computer includes two Z80 microproc
essors, SV4" 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 VTS2 and ANS 11 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 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 people who build Heath Data Systems hardware stand be
hind it. Service is available from SS 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. 

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

CP-171 



FlNALLY, Apple 11 'f software for the discerning computerist, 
and the not-so-discerning beginner 

AppleAids™ 

Text co11ti1111ed: microprocessors, perhaps the best 
In Conclusion place to start is with the SDK-86. The 

If you have an interest in 16-bit 8086 is a quantum leap forward for 

Table 2: The commands which are available for use with t/1e serial monitor. 

Command 

S (Substitute Memory) 


X (Examine/Modify Register) 


D (Display Memory) 


M (Move) 


I (Port Input) 


O (Port Output) 


G(Go) 


N (Single Step) 


R (Read Hexadecimal File) 


W (Write Hexadecimal File) 


Monitor Command Summary 

FUNCTION/SYNTAX 


Displays/modifies memory locations 

S[W] < addr >,[[<new contents>],]*< er> 


Displays/modifies 8086 registers 

X[ <reg>][[< new contents>],]*< er> 


Moves block of memory data 

D[W]<start addr>[.<end addr> ]<er> 


Moves block of memory data 

M<start addr >,<end addr >,<destination addr> <er> 


Accepts and displays data at input port 

l[W] <port addr> ,[,]*<er> 


Outputs data to output port 

O[W]< port addr>, <data>[, <data>]*< er> 


Transfers 8086 control from monitor to user program 

G[ <start addr> ][,<breakpoint addr> ]<er> 


Executes single user program instruction 

N[ <start addr> ],[[<start addr> ],]*<er> 


Reads hexadecimal object file from tape into memory 

R[ <bias number> ]<er> 


Outputs block of memory data to paper tape punch 

W[X] <start addr >,<end addr >[.<exec addr >]<er> 


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 mo11tlz's "'Ciarcia"s Circuit Cellar"' topic 
will be electrically alterable read-011ly 
memories (EAROMS). 

Little Tricks™ 
A ser ies of carefully explained subroutines containing a potpourri of 
useful programming techniques in Integer Basic and Applesoft. 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 
Applesoft program one screen-page at a time? So have we. and we 
did something about itl 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 

Compulaw"' Series 

·Alitax Estimator™ 
This Applesoft program. prepared under the supervision -Of an attorney, 
estimates disposable income after 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 Ali tax Est imator in Applesoft designed to calculate the 
present value of a pension in states in which a pension is subject to 
division in marital dissolution cases. 
Cassette (24K) . . .. 9.95 Di sk (32K) . 14 .95 

•N.J. res. add 5% sales tax 

Apple II and Applesoft are registered 


trademarks of Apple Computer. Inc. 

Add $1 /item, shipping and handling 
 -r1

·professional. but not a substitute for 
legal advice INCORPORATED 

Form-It-Out™ 
A series of routines in Integer Basic and Applesoft 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 acatalog, have you ever seen 
those dreaded words "1/0 ERROR"? Is all lost? NOi 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 TM 

MyABC's'M 
An early learning Integer Basic program using over one hundred and fifty 
high resolution graphic letters and pictures in adrill -and-practice format 
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™ 
Acompanion 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 

TM 

P.O. Box 774M 
Morristown. NJ 07960 
(201 J 539-3770 
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Solving Soma Cube and 

Polyomino Puzzles Using a 


Microcomputer 


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 (see bibliography, Martin 
Gardner) that there are 2339 separate 
and distinct ways of solving the puz
zle, a year's 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 

Acknowledgment 
Tlie a11t/10 r5 wo11/d like to tlwnk Mark 

Zi n1111 en nann for teacliing tlie111 a55e 11 1/Jly lan
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unoptimized exhaustive search would 
be 3.2 X 10 16 for the Pentomino puz
zle and 4.7 X 10 11 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 changed . 

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 clock 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 (a 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. 

D DD 

MONOMINO DOMINO 

Eb 
TROMI NOES 

TETROMINOES 

Photo 1: The twelve different Pen
tominoes, showing their assigned number 
and letter designations. Pentominoes is a 
registered trademark of Solomon W 
Golomb. 

• Y '1 
Photo 2: The seven Soma Cube pieces 
wit/1 their assigned numbers. 

, 

rrw• 
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Solomon W Golomb 
originally introduced 
the terminology and 
many of the problems 
associated with poly
ominoes. 
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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 2: The scan procedure starts in the lower left-hand corner o f the defined area and 
proceeds up the first colu111n. When the toµ of the column is reached, the scan returns to 
the bottom of the second colw11n, which is scanned fro111 bott0111 to toµ. This procedure 
is repeated until an empty square is encountered. This empty square is then t/1e base 
square. If no empty squares are found , the proble111 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... 
X3X2Xl 

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 
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INITIALIZE 
PIECE COUNTER, 
ORIENTATION COUNTER, 
AND BASE SQUARE 

NO 

INCREMENT 
ORIENTATION 
COUNTER 

NO 

YES 

SET ORIENTATION 
COUNTER TO ZERO; 
DECREMENT PIECE 
COUNTER 

REMOVE 
PIECE 

YES 

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 

INSERT 
Pl ECE 

FIND NEXT 
BASE SQUARE 

PRINT 
SOLUTION 

REMOVE LAST 
PIECE 

FIND NEW 
PERMUTATION 

RESET PIECE 
COUNTER AND 
ORIENTATION 
COUNTER 

NO 

NO 

STOP 

YES 

REMOVE LAST 
PIECE INSERTED 

YES 

YES 

NO 

INCREMENT 
PIECE COUNTER 

Figure 3: Flowchart for the Soma Cube
Polyominoes program described in the 
text. 

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 BOUNOARY 
ANO INITIAL 
PIECE CONFIGURATION 
AND PERMUTATION 

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 

SET ORIENTATION 
COUNTER TO ZERO; 
DECREMENT Pl ECE 
COUNTER 
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permutation in the ascending sions, it is no more efficient than the 
sequence described above is basic search described above. This is 
generated and tested. If there are mainly due to the fact that an isolated 
no permutations left, execution square seldom occurs in the three
stops. dimensional case because of the large 

number of cubes (six) which must be 
Immediately after any piece is plac filled to isolate a given cube. For this 

ed, the program checks to see if the reason, the isolated square routine is 
board is full. If the board is filled, bypassed when the program is used to 
control is transferred back to BASIC run the Soma Cube. 
to print out the solution. The other refinement allows the 

machine to avoid considering per
Two refinements have been added mutations of the pieces which are cer

to the above bare-bones routine, tain to lead to no solutions . For in
which together result in a consi stance, if the machine never succeed
derable savings of time: ed in fitting more than five pieces into 

The isolated square routine men the box in a particular permutation, it 
tioned above saves time by imme will do no good for the permutation 
diately recognizing and rejecting routine to interchange the eleventh 
isolated base squares. Otherwise, the and twelfth pieces: no progress will 
machine would have to make many be made until the position of the sixth 
tests before rejecting an obviously in piece is changed. The program takes 
valid base square. The routine works account of this, and the result is that 
by successively removing pieces until while the permutations are still done 
the square under consideration is no in the ascending order previously 
longer isolated. This routine results in described, a large fraction are simply 
a savings of time only in the two skipped since they cannot lead to 
dimensional case : in three dimen- 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 four 
dimensional array 	 will be more 
helpful. 

.32 November 1979 ©BYTE Publications Inc 	 Circle 362 on inquiry card. 





Listing 1: BASIC program to generate the orientation tables for polyominoes and Soma 
Cube. The computer generates all possible orientations after the first orientation has 
been entered. 

1 ild :: .)pyqr ,;11T 1'J7 •J O~liNTATHJN "'ABLE GENl::RATOH 

1(l I N P IIT " N IJ •LJ i:: Ii 0 F lJ l!1 EN S [O N S " ; iJ : \! = H : 1 F D= J 1' Cl t: :; J = 211 

20 IN?flr"N'P'lllf:R OF PILC!::S"; P:INrtJT"~IJMIH:'1 Of' ;;Q;J.~RES P !rn 


PlEC!l"; S 
JO ?ill~1"'~NT<·:ci RJ:FIPST il.DJf<ESS OF ARRAY OF l.t:~.;Tll";P:INPIJ1' RO 
40 PHI ;/ T"l::NT":R LJO: PiiiSi' 'DD !' f.SS OF AH RAY or Lf::~l:1'1i"; (S-l)•Q*P•D 

:I~PIJT d'.l 
') 0 DI 11 X( 2 fl ) , Y ( 2 0) , ~ ( L 0) : T =0 : :1 =P*C* ( S - 1l : FOR l =? 1) TO P. LI • p 

:P'1Kf~ I,O:NE;XT I 
h 0 F 0 ~ I = ilO TO B 0 + ( S - 1 l *P *.J *D: P() K E I , 0 : ~ E; :<T I 
70 ~l::'I ~NTf:F X, Y, Z Cr:JORJINATES OF EACH S-;J 1lA!lE :JP l::ACll Pll:;CE 
fl 0 PO R '< = 1 T-J P 
<JO fr)R I=1 "fO S:X(l)=O :Y(I)= 0:7.(I )= C:NEXT I 
100 ?RI~T"PIECF #";K:FOR I=l TO S:PBINT" Sl.)IJAP.E #";I 

X11: I tl? UT" E NT ER ; Y. ( l) 

110 lNP 1lT" ENTER Y";Y(I):IF D=J Tlll'!N I~PIJ'l'" a1TFR Z";l(I) 

120 NEXT I:PRI~T" STANDBY •••••• " 

130 RE:'I T:l.l.NO.LATE PIECE SO TllAT BASE SQIJAPI': IS AT OHGIN 

140 A=O:H=O:C=O:E=O:P=O 

1'10 IJ=1.lO:F 1)'l 1=1 TO 
1 6 () NEX r I: F 0 'i I= 1 TO 
170 IJ=100:F''1tl I=l TO 
1 8 0 Nr. xr I : I' 0 'l I = 1 TCJ 
190 U=l'JO:POR l=l TO 

ll=l (I l 
200 NEXT I:f''lR I=l T0 

S:IF X (I) <11 TllEN U=X (I) 
S: X (I) = X (I) -U: NEXT I 

S:IF Y(I)<IJ ANO X(I)=O THEN U=Y(I) 
s : y (I ) = y ( I ) - II : N E XT I : I F D = 2 G0 TO n () 

S:H Z(I)<U ANC X(I)=O AND Y(I)=O Ti!EN 

S:Z(I)=Z(I)-!J:NEXT 
2 1 0 'l E~ ')RD r. R S Q iJ ARES i\ CC 0 R DING TO 'If! EIR DIST ANC E FR 0 i'I 'l' JI E Hi\ SE 

SQlltiR S 
2 2 0 F 0 tl I = 1 ro s = 1 : FO p J =I• 1 T 0 $ 

: G= ((I) •x (I) +y ([) *Y (I) +z (I) •z (I) 
230 ll=((J)*X(,J)H(.l)*Y(,J)+Z(J)*Z(J):IF G<ll GOTO !.70 
240 IF G=H A~D (X (I) <X (J) OR (X (I) =X (J) HD Y (I) <Y (,J))) :.;OTO 270 
250 IP G=H AND X(I)=X(J) AND Y(l)=Y{J) AND l(I)<Z(J) GOTO 270 
2 6 0 W= X ( I ) : '( ( I ) = X ( J ) : X (J l =W : I< = Y ( I ) : Y ( I ) = Y (.J l : Y(.l ) =W : W= Z ( l) 

: 7. ( I) =Z ( ,T) : l ( J) ='I 
270 NEXT J:N~XT l:IF A=O GOTO 380 
2~0 REM COMPARE ORIENTATION TO THOSE i\LR~~DY 09TAINED 
290 POR I=l TO A:FO'l J=1 TO S-l:U=BO+J-l+(S-1)*(.)*(K-l)H-1) 
3 0 0 V = Y ( J + 1) : IF V < 0 T tl EN V= V +2 5 6 
310 IF X(Jt-l)<>PEEK(U) OR V<>PEF:K(U+M) 
320 I" D<>J GOTO 350 
330 ll=Z(J+l) :IF 11<0 TllE'I ll=IH256 
340 IF •<>PEEK (Ut-2*1'1) GOTO 360 
350 NEXT J:GuTO 440 
360 NEXT I 
370 RE~ PUT ENTRIES IN TAHLE 

G:JTO J60 

.180 J=O:A=A•l:FO~ I=2 TO S:J=J+l:U=HO+J-1+(S-l)*(U*(K-1)+A-1) 
3<JO V=Y (I): IF V<O THEN V=V+256 
400 ll=Z (I): I" W<O THCN W=Wt-256 
410 !'0'<~ U,X (I) :POK~ U+'1,V:IF D=J TllEN P<1KE 11+2•'.'l,W 
420 NEU I 
430 RE~ ROTATE TO NEW ORIENTATION 
440 B=B•l:IF B=4 THEN B=O:GOTO 460 
450 FOR I=l TO S:W=X (I): X (I)=Y (I) :Y (I)=-~ :'IEXT I:GOTO 150 
460 C=C+l:IF C<>2 GOTO 520 
470 C=O:IF 0=2 GOTO ,JO 
480 E=E+l:IF E>l GOTO 500 
4'l0 FOR I=1 TO S:W=Z(I) :Z (I)=X (I) :X (I)=-W:Nt:XT I:GOTO 150 
500 F=F•l:IF' F>l GOTO 540 
510 FOR I=l TO S:W=Y(l):Y(I)=7.(l):Z(I)=-ll:N£XT !:GOTO 150 
S 2 0 F 0 !l I =1 TO S : X ( I) =- X ( I) : Z ( I ) = - Z ( I ) : N EX T I : G 0 T 0 1 5 0 
530 REM PRINT NU~BEP OF ORIENTATIONS AND PUT IT IN ARRAY R 
540 PRINT ~,"ORIRNTArIONS":POKE RO+K,A:IP T=l GOTO 'i70 
'i50 NEXT K 
'i60 REM GO HtiCK AND CORRECT MISTAKES 
C,70 T=1:I'IPllT"ENTER I. D. NllMBER OF -~ PIECE YOU NZED TO 

en RR ECT ( 0 I F N 0 NE) II; K 
580 IF ~<>O GOTO go 
590 PRINT" ***** DONC *****" 
bOO P9INT"RECORD ARRAYS R AND B ON 'I:l\PE TO SllVE":END 

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 
seven. 

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, 
ie: at (0,0) in the two-dimensional 
case, and at (0,0,0) in the three-di
mensional case. 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 (ie: putting - ls 
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 
example, the table element B (1, 2, 3, 
4) gives the Z-coordinate of square 
number 2 in the fourth orientation of 
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K=9~ 1 2 3 4 

~1 
2 

-] 2 

2 2 

-] 2 

2 

2 2 

4 
2 

-] 2 

5 
2 2 

-1 2 

6 
2 

-1 -1 2 

7 
2 

2 2 

8 
2 

-1 -2 -1 2 

Table 1: Orientation table entries for example of Pentomino 9. Jn the diagrams, the base 
square is labeled Band the other squares are labeled by their Jvahies. 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(l,1,1), A(l,1,2), ... , A(l,1,5), 

A(l,2,1), A(l,2,2), ... , 


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

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


(Remember that we put a boundary 
of - ls 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,l) 
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,l) is given by 
BO + J - 1 + ( S - 1 ) X { Q X [ P 
X(M-l)+K-l)+I-1}, and the 
number of elements in the table is 
given by (S-l)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,LJ,K 
are used to denote the addresses of 
these quantities rather than the quan
tities themselves. Henceforth we will 



A Beautiful 

Way To luterfaee 




Listing 2: BASIC driver and µrinto11t routine for Soma C11l1e - Polyo111inoes µrogra111 . use (P) with parentheses to denote the 
The "blackout" in line 1070 indicates use of the PET S/1ift-[-r graµ/1ics character. contents of memory location P, etc. 

Other symbolic addresses appear
l Rel' ? '. JKP, l l ri,2ll Til l' l\ ' lT [c1.: T .'11.Cl!I~F. CODE F~O~ IJ.~SlC lNTElil'RETER ing in the program include: 
'~ [<.;,: ,'\ '15 l!JLD:i P ldN Tr) iJ 'l' :iY :1f''lLi FOP PIEcr:s 
l ll$="X[V 'fll :i '.i P R ZYI." 
l'l Ri, '1 :1PRL;i!T HH _ ;.i i1 .~- l' tlLY -l''IN O J ll IV~!l Pll < J t;R .~M N: address containing 1 plus the 
l 1 I ~ l' iJ r " t: ' I T j' ii Nlj ;rn :: ;, !) F' iJ I i'i E~ s I 0 ~ s" ; c number of pieces currently in the box, 
l 2 PO KF: ] 1 , il Z: address containing the number of
13 rnp :J["' z :n:-; :i Ti!r: N11'1iH: :i '.):- Plr: cr:s 11 ;P 

pieces specified as fixed by the user, 1 4 POKE 2 7," 

l'i INPfJT"Nll'! 'l" !l OF ~; r_ll l,\lJ-_ : ; r;::i P IECE" ;S T: address containing the maximum 

1 9 PO K E 2 5 , ·-; 	 number of pieces fitted into the box 

WX 1117 t'RI:lT"E'! 'i' E'1 '-lll<t:N ';[ :p1:; '.l'7 Tl!": BIJX" :INPIJT 11 ;WX: I~P IJ'f"liY";WY during the current permutation,lfl WZ=-l:Il' D~J Tl!~N I~!'lJT"W'Z" ; W'l 

ig ~X=~X+2:WY=WY+2:~~ = ~Z+2:rnr! 28,wX:POKE 29,WY:POKE 30,WZ WX, WY, WZ: addresses containing 
~ O RE .r>l '~>SI . iN VALUES 'f l ) l\0, E(J,l30,C1 ,C2,EO .l\LiGHfEING WlTll the width of the box in the X, Y, and 

ASiE~ULY 2ROG~AM Z directions respectively (including
~1 A0=630 0 : H 0=6 5 80:H ll =b b 0 0 :C1 =62 00: C 2=b2 2 0:E0= 62 ~0 

the boundaries of - ls). For two-di10 RE •'! A$ d J LDS EAC '. ! SIJLIJTION f'OH P~I ~TOIJT 

40 REM Al!RAY;-; 'I ANO ii /\Hf:: P8001JCEC IJY TAl3. l;EN. PilOl;llAM ANO mensional problems, WZ is set equal 
LOA::JElJ f'H'>M TAPS to 1, 

'-> 0 PO K ~ 2 b , .) - 1 : p r) KE J .! , ~' - 1 Cl : first address of an array contain
~I) Q=il:IF 0=3 THEN )=24 

ing the piece numbers in the order7 0 PI) K E 3 3 , 'J : S P ACE= Q*P * { S - 1 ) : 1 ~ I NT { S r -~CE/ 2 '-> u ) : J = :; P A C !:. - 2 5 u* I 
:POK:; 36,J: PO KE l/, I given by the current permutation, (P) 

90 INDE '(~Bl)-1- {S-1) * ( t.)+ 1) :I=INT{INDEX/256) :J=INDEX-L'lb*l is the length of this array,
: PO'<E .J'l, .J: POKE 3'1, i C2 : first address of an array contain

'l 0 F'J 'l [ = A.) fr) A()+ '1 X *II 'f *'AZ- 1 : 2 fl I{ f I , 0 : Ii EX 'I' I 
ing 	 the orientation numbers of the 100 !' J R I=C2 T'J C2+P : <'UKL I,O:~[XT I 

110 RE ,~ PUCE HOllNDAPY '1f (-1) 'S AROUND BOX pieces in the order corresponding to 
l 2 i) ,J = { H - 1) * '.H • W Z: K= { W 'I - 1) * WZ: i'1 =WY *W Z that in the table beginning at Cl, (P)
130 f ;JR I=AO T :J AO+M-1 : l'O Ki': I,255:POKE I+,T,255:NEXT I is length,

:FO 'l L=l TO WZ 
140 FO R I=AJ+1+L-1 TO AJ•JtL-~-1 STEP M:POKE I,25S:PUKE I+K,255 RO : first address of an array, the N-th 

:NEXT l:NEXT L element of which is the number of 
150 IF J=J 1'HEN P O R I = .A'l+ :'It WZ ·~o AO+,J-2•WZ STEP llZ : POKE I, 255 possible orientations of piece number 
lbO 	 P8KE I+WZ-1,255: NEXT l N. 	 This table is automatically170 Pill 'lr"E:NTE~ COORDI N\TES OF 1)f f= LIMITS S ·JUAR ES. 11 

:PilINT"'11Ir;N DONE ENTER '-JYLJ F<lR X11 generated by the BASIC program 
1 H 0 IN p :J T II xII ; x : I F x= 'l 'l 9 ,; t) T() 2 1 () which generates the orientation table 

Y 11	 Z 111 9 0 	 DP IJT" ;Y:Z=~:I f !:J=J Ti! EN INP UT" ;7. B, (P) is length, 
200 	 POK~ AOHIZ* {W't'*Xq)+ ·z,255:P F INT:GOTO li!O 

EO: first address of an array, the N-thLlO PRDT:P'UNT"ENTE H INITIAL PERMUTATION UF PIECES" : PRINT 
220 fOY C=l TD P:INPUT x:rOKF Cl•I,X:NEXT I element of which gives the position of 
23u INP 1JT 11 ENTE R NlJ,''l!JI:R OP PIEC.P.S FIXED";Z the base square of piece number N, 
240 POKE l'l,Z:P'.JKE Cl,Z+l:PrlKE 14,Z+l:If Z=O LiOTO JOO (P) is length.
2')0 	 RE"l PllT l'I f'IXSD PIECE'.l, IF ANY 

The user should choose absoluteLou FOR 1=1 TO Z:PRDT:!1RPl~' 11 ENTf'!l COORDS. OF FACH SQ IJAflE OF 
PIECE"; !JEC::K (Cl+I) addresses for the arrays so that they 

270 fO!.l .J=l TO S:PRINT"S ~llJ.4RE";J:INP!JT" X";X:INPUT" Y";Y:Z=O do not overlap; note that the array at 
:IF D=J Ti!EN INP!Jf" Z";7, BO is particularly long. Since the

2AO 	 PE=l'i::I';K {Cl+I) :POKE AO+WZ* {WY*X+Y) +Z,PE:NJ;XT J:NEXT I 
1.90 	 !lE'1 INI'-'IALiiE BA S E Sl.) TlrnE arrays at RO and BO are both 
JOO 	 f' '.JR I=l TO wX*WY*i<'.7,-l:If PEEK(AC+I)=J Tl!EN POKE 11,I generated by the BASIC orientation

:c;oro J21J table routine, it simplifies matters if 
310 	 NEXT I 

RO is about 30 bytes in front of BO soJ20 POK!:: 18, 1 
310 SYS (512 •)) that the two arrays can be recorded 
999 C=O on tape as a single file. 

1000 R::'1 P'.!INT A SOLllTinN 
 Although the assembly language
1010 IF PEEK{l!:l)=O TdLN PPINT:PHINT" DONE !!!!!":END 
1020 c=.:+1: P:lINT:PRINT"SOl.IJTION # 11	 part of the program (listing 3) is com;C: PRINT 
1030 Z=J:Al=" 11 :FOR Y=ilY-2 TO 1 STEP - 1 pletely symbolic and therefore relo

l. = l liZ-2:If 	D=l TllEN FOR TO catable, the BASIC driver routine in 
1 0 4 r) fl) R X= 1 T 0 ii X - 2: i\ =P P. EK (A 0 t W Z * {WY* X+Y) +Z 

= A$ + 11 11 	 listing 2, which contains the ini
1oso I F x= 1 A:rn z<>o JI ND z<>wz - 2 'r 11 EN Aii
 
106:) IF A=O Ttii;N A~=\$+"0":GOTO 1C9C tialization and printout routines, 

107 0 IF A=2'j5 TllEN At=ldit"!Jlacko ~ t":LiO'T'O 1090 must refer to the absolute addresses 

10flll ~J)=A$+'1I0$ ([!$,A, 1) 
 of some of the variables. Table 2 is a 
lOqJ N~XT X : I~ D=l T H E~ NEX T Z list of the absolute hexadecimal ad1100 NEXT Y 
1110 Tl=>IX-L: IF D=J Tlll':N n ~ {WX-1) * (WZ-2)+1 dresses used in running the program 
112J PJ~ I=l TO W't'-2:PHI:'lT i'!IDJ;{A$,IJ*{I-1).i,U):NEXT on a Commodore Pet with 8 K bytes 
11 JO •rn'1 TYrING WILL CAllSE EXECUTION TO STOP ON NEXT RETURN11 5 11 

of memory. In relocating the pro
TO BASIC gram, the user should be careful to1140 GET YGJ):IF 't'G$="S" THEN PR! NT: PRINT" STOP": END 

1150 SYS (57'.i9) make the addresses referred to by the 
1 16 0 GOTO 1(J1 0 	 two routines consistent. Listing 4 (see 
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Table 2: Absolute hexadecimal addresses used in running the Soma Cube - Polyo page 52) is a hexadecimal object code 
m inoes program on an 8 K byte Co111111odore Pet . This table includes the addresses of all dump of the main assembler routine 
symbolic variables used in listing 3. of listing 3. 

Variable or Location 
Location Name (Hexadecimal) 

N 0 
I 1 
K 2 
J A 
L B 

I u D 
T E 
z F 

I SAFE 10 
v 11 

FLAG 12 
BXLO 13 
BXHI 24 
BYLO 25 
BYHI 26 
BZLO 27 
BZHI 28 

s 29 
SM1 2A 

p 28 
wx 2C 
WY 2D 
wz 3E 
D 3F 

PM1 20 
Q 21 

OLDK 22 
OLDI 23 

SPACELO 24 
SPACE HI 25 
INDEXLO 26 
INDEX HI 27 

TEMP 28 
START 1400 
LOOP1 141 3 
TEST 1428 

INSERT 1437 
LOOP2 1438 

NXTBASE 146D 
INCX 146F 

ISO TEST 148C 
REPLACE 1484 
JSTART 14C8 

Variable or Location 

Location Name (Hexadecimal) 


REMOVE 14CD 

SAVE 14ED 


LOOP3 1508 

JUMP1 1524 

ISOSO 1527 

LOOP4 1547 

LEAVE 159C 

JUMP2 15A8 

REPEAT 15AB 


PERMUTE 15C2 
ILOOP 15CC 
JLOOP 15D7 

MAX 15F4 
SWITCH 1612 
ZEROC2 1628 
ORDER 1643 
NEXTJ 164A 
NEXTU 1651 

NOSWTCH 166C 
LSTPCE 167F 

TAKEOUT 168F 
LOOKUP 16BC 

TOP 16CD 
MULT1 16D7 
STEP1 16DE 

STORE1 16E5 
MULT2 16EB 


STORE2 16F8 

MIDDLE 1721 

MULT3 1729 

STEP3 1730 

ADD 1737 

DIM3 174F 


MULT4 1753 

STEP4 175A 

END 1761 
C1 1838 
C2 184C 
ED 1860 
AO 189C 
RO 1984 
BO 19C8 

Listing 3: Symbolic 6502 assembly code listing for Soma Cube - Polyominoes pro
gram. The 11011relative variables addressed are given in table 2. Listing 4 is a hex
adecimal dump of the program for people w/10 do not have an asse111bler available. 

START: LDX N 
I NC C2,X ;increment orientation counter 
LDA C2,X 
STA I ; (I) =orientation numher 
LDA C 1 IX 
STA K ; (K) =piece nurr.ber 
LDY • 1 
STY J 

LOOP1: JSR LOOK OP ;check if orientation (I) of 
LOA AO,X piece (K) will fit into box: 
BNE TEST ;if no, check for other orientations 
INC J 
LDA Sl'l 1 
Cr1P J 
BCS LOOP1 
JllP INSERT ;if yes, insert it 

TEST: LOX K ;check if piece (K) has any 
LDA I more orientations 
Cr1P RO,X 
BCC START ;if yes, go check them out 
Jr1P REMOVE ;if no, remove previous piece 

INSERT: LOY t 1 
STY J 

Listing 3 co11ti1111Pd 011 1mgP 42 
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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 (0), 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 (0) = 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) = (1,0) 
(0,0) . 
(0,1) 

or: 
(X, Y) = (4,2) 

(3,2) 
(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 
program stops, the arrays beginning 
at RO and BO should be recorded on 
tape. They can be recorded as one file 
if RO and BO were chosen close to
gether as suggested. 

There is one slight difficulty. In 
running the Soma Cube, the program 
will ask for the positions of four 
cubes for each of the seven pieces, 
even though one piece, the second, is 
made up of only three cubes. This 
problem can be sidestepped by simply 
entering one of the cubes of this piece 
twice . A slight redundancy during 
running will result, but the increased 
generality in the problems that can be 
run will more than compensate . 

Once the orientation table has been 
generated and saved, the assembly 
language module and the BASIC 
driver routine should be loaded into 
memory along with the table. In the 
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TARBELL DOUBLE DENSITY INTERFACE FOR 8" FLOPPY DISK 
Under Tarbell Double-Density CP/M, single and double density disks may be intermixed. The system &UtlJ\UlfOit!l\I~ 


dftaonincs whether single or double density is in place. 

• Seftwne select single or double density. • Exte~d~d ad.dressing provides 8 extr~ address ltits, pq'• 

• Pboe-lock~d-loop and write precompensation for mmmg direct transfers anywhere m a 16 m~a 


reKable data recovery and storage. address range.. . . 

• On-board phantom bootstrap PROM is disabled after • Select up to 4 dnves, _smgle or d?ub.le·sided. 


bootstrap operation so all 64K memory address space is • New Bl~S for CP/M Included with mterf.ace on siftgle:• 

avaiJahte to user. density diskette. 


• OMA in single or double density permits multi-user oper- Double Density Interface only, assembled &tested•• • ••• S42I. 

atian. 
 CEl.M is a registered trad._ep rark of..Digita/_Besear.eh. 

950 DOVLEN PLACE• SUITE B •CARSON, CALIFORNIA 90746 
"'-'..L~.l--l.~~~~~~~~~~'=13) 538-4251 •(213 l-~~~~~~2-.: ~ 5 38-2 2 54~~~~~~~~~....1 
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Pick 

A Daisy. 


D iablo invented the Daisv Wh eel. 
Wh ich is wJ1y today, rnci~e ~x-t)ple 
pick one ot over 100 d itkrrnt Diablo 
D aisy \Vh,'-·ls,\\'hen they want prin t 
quality at its hnest. 

So. the next tirne you \\'ant 
to irnprow your image'. pick our daisy 
and \'ou're sure to look vour best. 

' 	 ' 

Diablo Systems 

XEROX 


Listing 3 co11ti1111ed: 

LOOP2: 	 JSR 
LOA 
STA 
INC 
LOA 
CllP 
BCS 
LOX 
LDA 
STA 
TAX 
LDA 
STA 
LDA 
CllP 
BNB 
RTS 

NXTBASE: LDX 
INCX: 	 IHX 

LOA 
BEQ 
JllP 

IS OT EST: 	 STX 
LDA 
CllP 
BEQ 
TXA 
CLC 
ADC 
TAX 
LDA 
BEQ 
TXA 
CLC 
ADC 
TAX 
DEX 
LDA 
BEQ 
JllP 

REPLACE: LDA 
STA 
INC 
LDA 
CllP 
BCS 
LOA 
STA 

JSTART: JllP 
REllOVE: LOX 

LDA 
STA 
DEX 
STX 
L DA 
STA 
LDA 
STA 
LDA 
CllP 
BCC 
JllP 

SAVE: LDY 
LOX 
STX 
LDA 
STA 
L DY 
STY 

LOOP3: JSR 
LDA 
ST" 
INC 
LDA 
CllP 
BCS 
LDX 

LOOKUP 
K 
AO,X 
J 
Sii 1 
J 
LOOP2 
L 
K 
AO,X 

L 
EO,X 
P 
N 
NXTBASE 

L 

AO,X 
ISOTEST 
INCX 
J 
D 
#3 
REPLACE 

t 1 

AO,X 
REPLACE 

WY 

AO,X 
REPLACE 
ISOSQ 
J 
L 
N 
T 
N 
JSTART 
N 
T 
START 
N 
10 
C2,X 

N 
C1, X 
K 
C2,X 
I 
Z 
N 
SAVE 
PERlllJTE 
K 
EO,Y 
L 
t 0 
AO,X 
11 
J 
LOOKUP 
10 
AO,X 
J 
SPl1 
J 
LOOP] 
K 

;insert piece (Kl by putting the 
number (Kl into the appropriate 
squares of the box 

;save base square of piece (K) 
;if all of the pieces are in the box, 
return to iASIC to print solution 

;otherwise, find next base square 

;scan 	for next base square 

;put new 	 base square in location J 

: if (D) =3, skip isolated square test 
;test if new tase square is isolated 

;if it is not, go to REPLACE 
;if it is, qo to isolated square routine 

;set new base square 
;increment piece coun t er 
; (T)=greatest number of pieces 
successfully fitted into box in 

current permutaticn 


;return to START 
;remove last piece inserted 

;set or i entation number to zero 
;decrement piece counter 

;check 	if new piece is fixed 

;if no, take it out 
;if yes, go to next permutation of pieces 
;recover base square of the 
piece 	to be taken out 

;take out piece by putting zeroes 
in each square it occupies 

;check 	if piece has any more orientations 
l)i;1hlo• a11d XL·rox .1n· rl'l.~1~t1.: rnl ccitkm.irb of 	 LDA I 
xrnox CORPOI\ATION. 
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Cl!P RO, X 
BCS JUl!P1 
Jl!P START 

JU l!P1: 	 Jl!P REl!OV.I! 
ISOSQ: 	 LOY K 

LOX ED, Y 
STX L 
LOA •o 
STA AO,X 
LOA J 
STA SAFE 
LOY ., 
STY J 

LOOP4: JSB LOOKUP 
LOA •o 
STA AO, X 
INC J 
LOA Sl'I 1 
CMP ,J 
BCS LO'J P4 
LDA '.ill FE 
STA .J 
CLC 
ADC • 1 
TAX 
LDA AO, X 
BEQ LEAVE 
DEX 
DEX 
LDA ALl I x 
BEQ LEAVE 
TXA 
SEC 
SBC Ii y 

TAX 
INX 
LOA A(), X 
BEQ LEAVE 
TXA 
CLC 
ADC llY 
ADC WY 
TAX 
LDA r.o, x 
BEO LEAVE 
Jr1 p RF.PEAT 

I. EAVE: LDX K 
LDA I 
OP RO,X 
BCS JU~ P2 
JMP START 

JUr'IP 2: 	 JMP REMOVE 
REPEAT: 	 LDX N 

LDA #0 
STA C2,X 
DEX 
S'rX N 
LOA C 1 IX 

STA K 
LOA C2, X 
STA r 
J!IP ISO SQ 

PEFIMUT8: 	 LOA T 
STA I 
C!IP p 

BNE ILOOP 
DEC I 

I LOOP: 	 LOA # 12 7 
STA u 
LOA I 
CLC 
ADC ., 
STA J 

JLOOP: 	 LDX I 
LOY J 
LOA Cl,Y 
CMP Cl,X 
BCC MAX 

;if no, remove a further piece 
;if yes, go check them out 

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

;store 	base square in safe place 

;remove 	last piece inserted 

;recover 	base square 

;test if it is still isolate1 hy checking 
i f e~ch of the four squar e s around it is 
filled 

;if it is not still isolated, 
prepare to return tn normal routine 

;if it 	is, repe~t isolated square routine 
;check if piece (K) IHs any 
more orientations 

;if no, remov& previous piece 
; if yes, go check them out 

;set orientation number to zero 
;decrement piece counter 

;set new 	 values of tK) and (I) 

;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 
permutatio~ which has a larger element 
following it, and the smallest element 
following this elemPnt which is greater 
than it 

Listing 3 conti1111ed 011 page 46 

• 

• 

SO LVE 1Xt 3 ' At 1· x. XI : 
muMATH He\pond \ 

@ X ' ·A 
X A • . 
x ' 0 

En1e1. 
' TAN IX) · COS IXI • I / CSC IX) . 

Ot!\llUll\~ 
@l 2 · SIN(X ) 

Sym~ohlcN1T 1t~'·1tOSi A. x-t- 21 . X) ; 
@l SIN1 Xt1'AI / 11'AI 

Svmllohc Mat1i11. \nver\1011! 
' 11 . x I 

10 Al t I. 
., I l . XIA I. 

10. I/Al 
Euc1 Ari1hmr1tc• 

' 99!. 9 t( 1/2) / 40t35: 
,, 1964389 224034018144 2783489949 3 
11610;'>695871 4433004 11356118843 
10039~106928750451722598 7785930307 
49 793665259643335 I I 12500000000000 

muMATHon 
These examples ii lustrate 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 280 
processors using standard CP/M.* 
COOS*, IMDOS*, and TRSDOS* 
operating systems.

• Engineers and scientists find it 
ideal for deriving or checking Ieng
thy analytical results. 

• Students and teachers agree it is 
superb for math education from 
exact arithmetic through calculus.

• Hobbyists nave discovereal the 
underlying muSIMP program
ming system perfect for other arti 
ficial in:tell igence appt icatierrs. 

• 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 . 
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New 1.2 megabyte 
quad-density disk. $1545. 

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-V™ 
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-1 00 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/2D™ single-side 
double-density floppy disk system 
gives you 600K per full -size diskette 
for just $1149, complete and 
assembled . And when you wantto 
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 I™ 
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 
DISCUS™ 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). 

Q Morrow Designs 

Thinker ToysTM 



• 

Circle 141 on inquiry card. 

A.C. POWER 
CONTROL for ALL 
COMPUTERS or 
COMPLETE TURNKEY 
SYSTEMS 
Interlace 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) . 
Interlace FROM the Real World with GIMIX 
* OPTO BOARDS (up to 3 4 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 

1 
11 11 

' '»!i\\ \\\\\ . 
\\\\\\\\\\ . 

1111 

MAINFRAME: Includes chassis. power 

supply. switches. fan and mother board . . $ 798 .19 
16K SYSTEMS: Mainframe. plus 6800 CPU, 

16K Static Ram and choice of 1/0 .. .. $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/ 

All G/MIX memory boards are assembled, 
Burnt-In for 2 weeks, and tested at 2 MHz. 

Add $32.00 fer 250 ns parts 

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

450 ns $5.90 each 250 ns $6.90 each 
8KPROM BOARD. . . . $ 98 .34 
4K PPD PROM BOARD. Burner and Duplicator 198. 35 
2708"s .... each 7. 9 0 
64 or 32 x 16 VIDEO BOARD . 198. 71 
80 x 24 SUPER VIDEO BOARD with user programmable RAM 
character generator .. 
Serial I/O's ... 1 Port$ 88.41 
Parallel I/O's . 2 Port$ 88.42 

458.76 
4Port 198.43 
8 Port 198.45 

Add $5. handling charge on orders under $200. 

Disable for each bloc Memories ... 

As above 
with Sockets 
and Software 

control features 

s35a1s 

1337 WEST 37th PLACE 
CHICAGO, ILLINOIS 60609 
(3121 927-5510 •TWX 910-221 -4055 
Quality Electronic products since 1975. 
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Listing 3 continued: 

LO~ 

CMP 
BCC 
STY 
LDA 
STA 

"IA X: INC 
LOA 
CMP 
BC3 
LOA 
CMP 
BNE 
DEC 
LOA 
CMP 
t:ICC 
LOA 
STA 
RTS 

SW ITCH: INC 
LOA 
STA 
LDX 
I.DA 
LDY 
STA 
LOA 
STA 
LOA 
STA 

ZFROC2: LOA 
LOX 
STA 
INC 
LDfl 
CMP 
BCS 
LDA 
CMP 
BNE 
JMP 

ORDER: LDfl 
CLC 
ADC 
STA 

NEJ(TJ: LOA 
CLC 
ADC 
sn 

NE XTU; LOX 
LOY 
LOA 
CllP 
BCC 
STA 
LOA 
STA 
LOA 
STA 

NO::iWTC H: INC 
LOA 
CllP 
BCS 
INC 
LOA 
Cl-1 p 
BCS 
Jl'IP 

LST PCP.: LDJC 
LOA 
STA 
LOA 
STA 

TAKEOUT: JSR 
LOA 
STA 
INC 

IJ 
c 1. y 
MAX 
v 
c 1. y 
u 
J 
p 

J 
JLOOP 
lJ 
~ 12 7 
SWITCH 
I 
z 
I 
ILOOP 
rn 
FLAG 

N 
N 
T 
I 
Cl• X 
v 
Cl, Y 
ll 
Cl, X 
N 
J 
to 
,J 
C2,X 
,J 
p 

J 
ZEROC2 
PMl 
I 
ORD EH 
START 
I 

• 1 
J 
,J 

•1 
IJ 
J 
IJ 
Cl, X 
Cl,Y 
NOSWTCH 
v 
C1,Y 
Cl, X 
v 
Cl,Y 
u 
p 

u 
NEXTll 
,J 
PM 1 
J 
~EXTJ 

STA RT 
K 
!':O, X 
L 
t 1 
,J 
LOOKUP 
tO 
AO,X 
J 

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

;interchange elements found by 
I and J loops 

;reinitialize orient3.tion 1111mbers 

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

;otherwise, reorder new permutation 
into ascending order 

;return to ST~R T 

;BASIC returns control to here after 
pr i 11 ting a s c 1 u ':. ion so that the ( P) - th 
piece car. be tak e n out 

Listing 3 co11ti11ued 011 page 48 



Solve your personal energy crisis. 

LetVisiCalc™Powerdothe 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* II 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 
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. 

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 11 version costs just $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. 

VisiC.1k w..is deve loped exc lusively for 
l'erson. i! SoftwJre bv Soft>vare Arts, lnc.. 
C.tmbridge, M. 1 ~s. · 

Circle 301 on inquiry card. 

TM-Vi5iCa!c is .l tr.iJcmark of 
r('T50ll<.11 Sofhv.1rc. Inc. 

·App le is J. rcgistcn:.-:1 trd<.iem.1rk 

of Apple Computer. In c. 

http:r('T50ll<.11
http:VisiC.1k


Text continued:Listing 3 continued: 
LDA SM 1 case of the Commodore PET, the 
Cl'IP J BASIC driver should be loaded last. 
BCS rA K EOIJT Before it is loaded, the page number
LDX L 
LDA tO on which the assembly routine starts 
STA AO,X should be placed into location 135 
,l l'IP REMOVE decimal, using the POKE statement. 

LOOKUP: 	 LD'! J ;put square numter in Y register 
This insures that the arrays definedLDA I ; it (I) and (K) are the same as in the 

Cl'IP fJLDI pr<';!Vious call to LOOKUP, go to l'IIDDLE, by BASIC will not interfere with the 
BNE TOP otherwise to TOP assembly routine or the table. 
LDA K Before running, the user should 
Cl'IP OLDK 

check lines 3 and 21 of the BASIC BNE TOP 
Jl'IP MIDDLE driver routine, to determine whether 

TOP: LOA Q or not they are correct for the pro
STA BXLO blem under consideration . When run,
LOA 40 

the driver routine asks the user for inSTA BXHI 
LOX rn put with prompts that are fairly self

;one byte multiplicationMULT 1: 	 ASL B lCLO explanatory. However, a few specific 
BCC STEP1 routine figures (Q)* (K) hints may be helpful. 
CLC 
A DC K Although the program will work 

STEP 1: 	 DEX no matter how the box is oriented, it 
BEQ STORE1 will run fastest if the dimensions WX, 
ASL A WY, and WZ are chosen to be in de,Jl'IP r1ULT1 

STORE1: 	 ADC I ;adrl. (I) to it scending order (ie: WX> WY> 
STA !:lXLO ;store result in AXLO W Z), due to the mechanics of the 
LDX Sl'l 1 search procedure. Failure to do this 

~OLT2: 	 DEX ;multiply this by (S)-1 and store the 
may lengthen the running time by a

DEQ STORE2 two-byte result in BXLO and BXHI 

ADC BXLO factor of ten or more. 

BCC l'IULT2 When entering the off-limits 

INC BXHI 
 squares, and also the coordinates of 
CLC any fixed squares, the coordinates areJl'IP l'IULT2 

STORE2: ADC INDEXLO ;arl<l the two-tyte qu ;intity (INDEX) to (BX) defined for polyominoes so that the 
STA BXLO lower left-hand corner of the box (ex

BXHILDA 	 cluding boundary) has the coordi
ADC INDEX HI 

nates (1,1); and for Soma Cubes the STA t!X HI 
LDA SPACE:LO ;adrl. thP. two-tyte quantity (SPACE) to (BX) corner with the lowest coordinate 
A DC BXLO to qet (RY) values has coordinates (1 ,1,1). 
ST.~ [JYLO In entering the initial permutation
I.DA SPACEHI 
ADC BXHI of pieces, the order in which the 
ST~ fl'f HI machine goes through the permuta
LDA D ;if (C)/3, qo tc MIDDLE tions should be kept in mind. Thus, 
CMP #3 entering the piece numbers in ascend
fl NE MIDDLE 
CLC ing order: 1,2,3, ... . ,P will result in 
LDA SPACELO ;aclri the t110-tyte qu'l.ntity (SPACE) to (BY) an exhaustive search, whereas any 
ADC D'fLO to LJet (BZ) other initial permutation will cause 
STA BZLO only a subset of the complete set of 
LDA SPACEHI 

ADC BYIII permutations to be considered. 

STA BZH I Any pieces which are to be speci

MIDDLF:: LDA (BXLO), Y ;load X coordinate of square fied as 	 fixed should be put at the 
STA TEl'IP 

beginning of the initial permutation.LDA to 

LDX 48 For example, to find all of the solu


MULT3: 	 ASL TEl'IP ;multiply it by (IH) tions with pieces 2 and 4 fixed in par
BCC STEP) ticular locations, the initial permuta
CLC 

tion array should have 2 and 4 at theA DC ~y 

STl:'.:P 3: DEX beginning, and the rest of the num
BEQ ADD bers in ascending order, (ie: 2, 4, 1, 3, 
ASL A 5, 6, 7, 	. .. , P). The number of fixed 
Jl'IP MULT3 

.~DD: CLC pieces should then be entered as two, 
A DC (BYLO) ,Y ;arld Y coordinate of square after which the computer will ask for 
STA TEMP ;store result in TEMP the coordinates of each square of 
LDX D ;if (D)=.3, qo to Dil'l3 pieces 2 and 4.
CPX n 
B EQ DI M3 The program does not check to see 
CLC if the coordinates entered by the user 

Listing 3 continued on page 50 for a fixed piece correspond to a legal 
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MICRO 

CHESS 


The Industry's First 

Gold Cassette 


Over 50,000 Sold 

MICROCHESS is the industry's best selling computer game. And originating from Personal Software. What's more, every Personal 
no wonder-because MICROCHESS gives you more than just a Software product is selected to give you these same benefits of 
chessplaying program: A convenient, foolproof set of commands easy availability, reliable cassettes, readable documentation, a 
and error checks ... complete instructions in a 5112' by B'h" booklet .. carefully thought out user interface and most important, 
a cassette that's guaranteed to load, with disk versions coming continuing challenge and enjoyment, not just once but time after 
soon ... and several levels of difficulty to challenge you not just time. If you haven't already, order your own gold cassette: 
once, but time after time. It's available through well over three MICROCHESS, by Peter Jennings, for BK PETs, 16K APPLES, and 
hundred computer stores and many mail order sources ... always 4K Level I and II TRS-80s .... .. .................... .. .. $19.95 

81 23 4567oo•ll •"ll•" e 1 23456 7 

7 

•••Jl3B6llee 1 . .. e . M i. . . . TIME
..BB 3JIBBBllBB9 • 1 .eeee .7.. • 2 . . e21 . .. 
3 ... .. ...
i·rr~r"Il .. ...g1l TREK
4 • •• •••••lr~ •~ ..s: .. .. ' ······ ··.... 6 ········~~~ma~-: A Tour De Force 

C0'11"AND ? PHAVEAi 99 45 ....... ·1· 

• t~ UN IT"J r ~" • - } In Real Time Action8~ T ~ i ~= = :H~~ ENOUiH NERGV Jn Strategy Games 

TIME TREK by Brad Templeton for BK PETs and Joshua Lavinsky shots as they come towards you-lower your shields just long 
for 4K Level I and II TRS-80s adds a dramatic new dimensior. to the enough to fire your phasers, betting that you can get them back up 
classic Star Trek type strategy game: REAL TIME ACTION! You'll in time! With nine levels of difficulty, this challenging game is easy 
need fast reflexes as well as sharp wits to win in this constantly to learn, yet takes most users months of play to master. ADD 
changing game. Be prepared-the Klingons will fire at you as you SOUND EFFECTS with a simple two-wire hookup to any audio 
move, and will move themselves at the same time, even from amplifier; the TRS-BO also produces sound effects directly through 
quadrant to quadrant-but with practice you can change course the keyboard case, to accompany spectacular graphics 
and speed, aim and fire in one smooth motion, as fast as you can explosions1 You won't want to miss this memorable version of a 
press the keys. Steer under power around obstacles-evade enemy favorite computer game ... .. . . .. ... .. . . . ..... ... . . ..... $14.95 

BLOCKADE by Ken Anderson for 4K 
Level I and II 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 

.A.. . .,.. .. .• • SI HOO ·1': . . ·.. ·' .. ... ·. . . 

-3.\ .. 1 e: .e- 6 .3 . .
. .
. . 


• -'5 ..v " 
GRAPHICS PACKAGE by Dan Fylstra 
for BK PETs includes programs for the 
most common 'practical' graphics 
applications: PLOTTER graphs both 
functions and data to a resolution of BO 
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 

ELECTRIC PAINTBRUSH by Ken 
Anderson for 4K Level I and 11 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 screenl ......... $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 VISA/Master Charge card number. For a free catalog, ask your dealer or use the reader service card at the back of this 
magazine. 

i'E=tSONAL SOrilW\=tE INC. 
592 WEDDELL DR. • SUNNYVALE, CA 94086 
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Listi11g 3 conti1111ed: 

AOC L ;otherwise. acid base square index 
TAX ;transfer: result to X r:eqister: 
LDA K ;store old (K) and ~I) values 
ST rt OLDK 
LDA I 
STA OLDI 
RT~ ;return to main routine 

DIM 3: 	 LD A •O 

LDX #8 


MULT~: 	 ASL TEMP ;multiply (TEMP) by (JZ) 
BCC ST EP4 
CLC 
ADC ~z 

STEP4: DEX 
BEQ E~D 

ASL A 
JllP MULT4 

~ND: ADC L ;alrl ~ase square index 
ADC (07.LO) • Y ;add Z coordinate 3f square 
TU ;transfer: result ta X register: 
LOA K ;st.ore old (K) and (I) values 
STA OLDK 
LDA I 
sn OLDI 
RTS ;return to rrain routine 

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 

Photo 3: Al/ 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. 

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. 

Bl BLIOGRAPHY 
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 

l-..·E ·-·1··sET1 


Give t..he F~T t..he abilit..~ t..o sense. 
 1-AIM161 - 16 ANALOG INPUTS-8 BITS-100 MICROSEC 
measure. and cont.rel t..he world aroun'J PET ADAPTER-2 IEEE PORTS1- PETMOOit. wit.h ItiAM SYSTEMS ntOdules ...Just.. PluS 1 USER PORT-1 DAM SYSTEMS PORT 
the f'£TSET1 int..o the PET lo get 16 .,, 1 - CABLE A24 - 24 INCH INTERCONNECT CABLE 
channels of' analo9 inF-ut .• Screa.i 

o.t.CC(L[llATION MANIFOLD MODULE-SCREW TERMINALSt.ernrinals are Provided for each channel •HUMIOITY 1-MANMOD1 
FOR INPUTS, REFERENCE1 GROUND

•llOHTL[Y(L~ ~:=~so YOU can hook UF- ....icJyst.icks, F-Ot.s, or 
•'WtOL[Ytl. 1-POW1 - POWER MODULE 

MAHlfOUIwhat.ever a:J=·Pror=-riat.e sensors '=IOU have. "'""' MOOUI.[
Each of t.he 16 analo.9 inF·u t..s, in PETSET1a for 110 VAC $ 295 

the ran~ Of 0 lo s.12 VOJlSF is PETSET1• 	 for 230 VAC $305 
Ord., dir•cl or contact vour local compUI., nor•.converted lo a decin1al number between O 

and 255 ( 20 n1illivolt.s F-er count.). 

Conversion lin.e is 100 niicrosconds. Ml.HUAL.ANO 
 CONNECTICUT microCOMPUTER, Inc. 

OISPUTMOot.llfIn 	addit.ionF t.he F'ETMOfl F-rovides 150 POCONO ROAD 
t.wa IEEE F-ort.s and one user F-Or t. as BROOKFIELD, CONNECTICUT 06804 
well as a DAM SYSTEMS F-or1 .• 

So~t.ware is F-rovided. A one line TEL: (203) 775-9659 TWX: 710-456-0052@§r=-roEtram is all t.ha1. is necessar';;:I t.o VISA ANO M/C ACCEPTED· SEND ACCOUNT NUMBER, EXPIRATION DATE AND SIGN ORDER. 
read a channel. IN T€ 11F.t.tEM00UL[ INTClt,ACClll00U I € ADO $3 PER ORDER FOR SHIPPING a HANDLING - FOREIGN ORDERS ADD 10% FDR AIR POSTAGE.

GPIO!IEEE·488) llS-232 
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- ~ .:•• " .. . ,:,:: ... .J .. .. ' •. 

Sometimes the t~u_e value of a product fails to relate to 
.. - ..."~ ' _:~ ·~~: ,., -f • - ~ -~ • "'~: ~~: • ·; ·- \.., · ;~ --1, ·• ' ;: \ . . :. -1 

As a note•of further new \yorld refinem~l'.lt~ . the M0pEl 
its selling price. Van "Gogh's paintings once sold for less .eoo can be opti"onally equipped witr hig~ speed paper 
than $1,000. ' Base 2's MODEL 800 printer sells for lots ' ' \ advance and graphics output, a versatile tr~ctor feed 
less than ·$1,000, but it does more than printers costing mechanism, terminal buffer memo~y, tabs and form feed. 

J : ' - ,twice its price· (and a lot more than a Van Gogh Requiring only a squa~e foot .of space, the MODEL 800 
painting). is smaller thdn it~ contemporaries; its ru9ged aluminu'm 
Besides being beautifol to look at, the MODEL 800 construction is designed to stand the test of° t ime. 
prints up to six different character fonts with .embedded 

Isn't it time you added a new masterpiece to yoi.i r
elongation in any of five line densities (72, 80, 96, 120 

.. collection? 
and 132 characters per line), prints up to three copies 

and is equipped with a long-life cartridge ribbon. With Recommended retail price: ·. 

such versatility as four interface 'modes (IEEE 488, in
 Standard MODEL 800 . $499 ,
dustry standard parallel, 20ma current loop and RS232), 

. _High .speed paper advance 50
baud rates up to 19,200, and with accommodations for 

Tr~ctor~ m~cha.nism . ·50 . ~.' \!l l 5VAC or 230VAC operation, the MODEL 800 matches , ' ' 
any system decor. Terminal Quffer r;nemory 50 

l. 1 

P.O. BOX 3648 FULL., CAL. 92634 / C'714J 992-4344 

• 
' . 
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Listing 4: Hexadeci111al object code du111p 
for the Soma Cube - Polyominoes pro
gra111 given i11 listi11g 3. 

HEX 	 DUHP OF 

**'********************** 
* S011A/POLYOHINO SOLVER * 
**********'*'************ 

.. 
COPYRIGHT 1979 MACDONALD I GURSEL 

PRINTOUT BY C. A. 11CCARTHY · S 

**'*****'~***** ' r.
* CHEEP PRINT :r. 


************ '~** 


I ) I .j 4 ~ 6 ;1 

1400 A6 00 ~ ~ 4C 18 BD 4C 18 
1408 85 01 :8£1 38 18 85 02 AO 
1410 01 84 •),; 20 8C 1.s BI1 9C 
1418 18 M \lTI E.~ •}A A5 IA C5 
1420 OA BO FO 4C 37 14 EA EA 
1428 A6 O~ r~5 •JI [1[1 B4 19 90 
1430 CF 4C CD 14 EA EA EA AO 
I 438 01 8·1 OA 20 BC 16 A~:; 02 
I 440 9[1 9C 18 E6 OA ,~5 I A C5 
1448 OA BO FO A6 OB EA EA EA 
1450 EA EA EA A5 02 9D 9C 18 
1458 A6 02 A5 OB 9D 60 18 EA 

1460 EA EA EA EA A5 19 C5 00 
1468 DO 03 60 EA EA A6 OB E8 
1470 B[1 9C 18 FO 17 4C 6F 14 
1478 EA EA EA EA EA EA EA EA 
14BO EA EA EA EA EA EA EA EA 
14B8 EA EA EA EA 86 OA A5 IF 
1490 C9 03 FO 20 8A EA EA EA 
149B EA Er~ EA I:j .~, ·1 0 I AA Bfl 
14AO 9C 18 FO 1(1 EA EA BA 1B 
14A8 65 ID AA CA BD 9C 18 FO 
14BO 03 4C 21 15 A5 OA 35 OB 
14BB EA EA EA EA E6 00 A5 OE 
14CO C5 00 BO 04 AS 00 85 OE 
14CB 4C 00 14 EA EA A6 00 A9 
1400 00 9D 4C 18 CA 86 00 BD 
14DB 3B 18 85 02 BD 4C 1B BS 
14EO 01 A5 •JF EA EA EA C5 00 
14EB 90 03 4C C2 15 A4 02 EA 
14FO EA EA EA EA BE 60 IB B6 
14FB OB EA EA EA EA EA EA A9 
1500 00 ?II 9C 18 M 01 84 OA 
I 50B 20 BC 16 A'r O•J 9D '1C 18 
1510 E6 OA A5 IA C5 OA BO FO 
I5 IB A6 02 A5 0 I DD B4 I9 B0 
1520 03 4C 00 14 4C CD 14 A4 
152B 02 EA EA EA EA EA BE 60 
1530 IB 86 OB EA EA EA EA EA 
153B EA A9 00 9D 9C 18 EA A5 
15 40 DA B5 10 A(1 01 B4 DA 20 
154B BC 16 A9 00 9D 9C 1B E6 
1550 OA A5 IA C5 OA BO FO A5 

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. 

I 
Available through Apple dealers worldwide. 

Mountain Hardware, Inc. 
LEADERSHIP IN COMPUTER PERIPHERALS 

300 Harvey West Blvd. 
Santa Cruz, CA 95060 (408) 429-8600 

155B 10 85 OA EA EA EA EA EA 
1560 18 69 01 EA EA AA BD 9C 
156B 18 FO 31 CA CA EA EA EA 
1570 EA EA EA EA EA EA EA EA 
157B EA EA EA EA EA BD 9C 18 
1580 FO lA BA 38 E5 lD AA EB 
15BB 
1590 
1598 
15AO 
15AB 
15BO 
15BB 
15CO 
15CB 
15I10 
15DB 
15EO 
15EB 
15FO 
15FB 
1600 
160B 
1610 
1618 
1620 
162B 
1630 
163B 
1640 
164B 
1650 
165B 
1660 
1668 
1670 
1678 
16BO 
16BB 
1690 
169B 
16AO 
16AB 
16BO 
16B8 
16CO 
16CB 
16DO 
16DB 
16EO 
16EB ... 	16FO 
16FB 
1700 
1708 
1710 
1718 
1720 
1728 
1730 

.: .. 	 173B 
1740 
1748 
1750 
1758 
1760 
1768 

I 

BD 9C 18 FD OF BA IB 65 
ID 65 ID AA BD 9C 18 FO 
03 4C AB 15 A6 02 A5 01 
DD B4 19 B0 0 3 4C 0 0 14 
4C CD 14 A6 00 A9 00 9D 
4C 18 CA 86 00 BD 3B 18 
85 02 BD 4C 18 85 01 4C 
27 15 A5 OE 85 01 C5 1B 
DO 02 C6 01 A9 7F 85 OD 
A5 01 18 69 01 B5 DA A6 
01 A4 DA B9 3B 18 DD 38 
1B 90 11 A5 OD D9 38 1B 
90 DA 8 4 11 B9 38 18 B5 
OD EA EA EA E6 OA A5 1B 
C5 OA BO DB A5 OD C9 7F 
DO 10 C6 01 A5 OF EA EA 
EA C5 01 DO BF A9 00 B5 
12 60 E6 00 A5 00 85 OE 
A6 01 BD 38 1B A4 11 99 
3B 1B A5 OD 9D 38 18 A5 
00 B5 OA A9 00 A6 OA 9D 
4C 1B E6 DA A5 1B C5 DA 
BO Fl A5 20 C5 01 DO 03 
4C 00 14 A5 01 18 69 01 
B5 DA A5 DA 18 69 01 85 
OD A6 OA A4 OD BD 38 18 
D9 38 18 90 OF 85 11 B9 
3B 18 9D 38 18 A5 11 99 
38 18 EA EA E6 OD A5 1B 
C5 OD BO DD E6 OA A5 20 
C5 OA BO CE 4C 00 14 A6 
02 BD 60 18 85 OB EA EA 
EA EA EA A9 01 B5 DA 20 
BC 16 A9 00 9D 9C 18 E6 
OA A5 1A C5 OA BO FO A6 
OB EA EA EA EA EA EA A9 
00 9D 9C 18 4C CD 14 EA 
EA EA EA EA EA EA EA EA 
EA EA EA EA A4 DA A5 01 
C5 23 I10 09 A5 02 C5 22 
I10 03 4C 21 17 AS 21 85 
13 A9 00 85 14 A2 08 06 
13 90 03 18 65 02 CA FO 
04 OA 4C D7 16 65 01 85 
13 A6 IA CA FD OA 65 13 
90 F9 E6 14 18 4C EB 16 
65 26 85 13 A5 14 65 27 
85 14 A5 24 65 13 85 15 
A5 25 65 14 85 16 A5 1F 
C9 03 DO OD 18 A5 24 65 
15 B5 17 A5 25 65 16 85 
lB Bl 13 85 28 A9 00 A2 
08 06 28 90 03 18 65 1D 
CA FO 04 DA 4C 29 17 18 
71 15 85 28 A6 1F ED 03 
FD OD 1B 65 OB AA A5 02 
85 22 A5 01 85 23 60 A9 
00 A2 OB 06 2B 90 03 18 
65 IE CA FO 04 DA 4C 53 
17 65 OB 71 17 AA A5 02 
85 22 A5 01 85 23 60 20 • 
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You know about computers . In fact. 
you probably own one now. One. that 
you might be th1nk1ng 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-BO. 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 
panel of the C4P MF. 

~i~1111~1..0 ~ :: 
• • • • i!ri!r. . . . 

All the 1/0 you'll ever need! 

• Apple II. Commodore PET. TRS.BO, ond Ar,.r1 600 <ilore reQ1Sfl.'fed rrodl' n11me1 ot Applo 
CompUI~ Inc.. Commodore E!utirieu MOC'hln<rl Lrd . Rod10Sh.tck. Atari , rHpc!Cltvel~ . 

1-programmable tone generator 
200- 20KHz 

1-B bit companding digital to analog 
converter for music and voice 
output. 

HUMAN INPUT EXPANSION 
2-B 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 
204B Characters. 
256 x 512 effective Graphic Points 
16Colors 

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. 

c4ps599 
BK BASIC-in-ROM, BK of static RAM 
and audio cassette interface. Can be 
directly expanded to 32K static RAM 
and two mini-floppy disks. 

C4PMfS1695 
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 4BK 
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 equ ipment shown is optional . 

1333 S. Chillicothe Road 

Aurora, Ohio 44202 


(216) 562-3101 


I 



GD5 	 Baseball, Goll, Bowling, Hockey. $ 29 The simple fact is nobody - nobody in 
GD6 	 Poker, Blackjack, Spades, Hearts, 

Slot Machine. $ 29 
the personal computer industry - offers 
more software than Ohio Scientific! 

'GD7 (Joystick systems only) Joystick
Right now, as you read this, Ohio Sketch, Tiger Tank, Roadrace, 
Scientific has just about 2 million bytes Space Attack, Blockade. $ ~9 

·Gos 	 (Joystick systems only) Zulu 9. High 
Noon, Star Wars, Bomber, 

of software available for our C4P MF 
computer. 

Surround. $ 29 
GD9 Othello, Concentration, Flip-Flop,This software is also available for Ohio 

Illusion and more. $ 29 Scientific CBP DF. Most is available for ·GolO 	 (2 disk set) Cartoons, Fairy Tales
the ClP MF and cassette-based Ohio and animations, including Hero, 

Three Little Pigs, Humpty Dumpty 
and many more. $ 29 

Scientific computers. Consult full line 
price list for cassette software. 

Software includes educational 

programs, personal programs, business 
 Business P rograms 

programs, utility programs, game BO I Ratio analysis, bonds, loan interest, 
bar graph and more. $ 29 


month Ohio Scientific is developing 

programs and operating systems. Each 

BD2 	 BASIC word processor, mailing 
list, address book, advertisementadditional programs for your use and demo and more. $ 29 

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

Each diskette has 6 to 10 programs. MOMS Ohio Scientific's mini data base 
Highlights of each are listed below. management systems. Master file 

create, edit, dump, report writer 
and much more. $ 49 

MOMS-AUX. I Repack, keyfile, sort, report 
writer, record access and more. $ 29 

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

MOMS- A I R Update anytime, print journals, 
age analysis, customer list POI 
and more. $ 29 

MOMS- INVENTORY Updates, editing. item $ 29 
search, summary report and more. $ 29 PD2 

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

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

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

MOMS- PERSONAL CALENDAR/ADDRESS. 
PHONE BOOK. DailyEducational Programs 
appointments, addresses and 

ED! 	 Math, spelling and geography phone numbers at your fingertips. $ 29 
tutors; Hangman, an addition ·OS· WP2 full word processing on a 
game and mor·e. $ 29 

mini-floppy. 	 $200 
ED2 	 Six "How To" lessons on 


beg inning BASIC techniques. $ 29 

ED3 	 Trig tutor, presidents, continents 


and solar system quizzes, math 

drills and more. $ 29 


ED4 	 Comprehensive math disk 

covering trig functions, 

logarithmic functions, matrices 

and more. $ 29 


ED5 	 Covers the metric system (tutor, more. $ 29 
quiz and conversions) Roman 'Graphics I Fast, high resolution (64 x 12S) 
numerals and lime te lling. $ 29 plotting of func tions and parametric 


ED6 Advanced sciences (2-disk set) 
 equations, plus easy keyboard set 
including nuclear and organic up and storage of graphics 
chemistry, genetics, physics displays. $ 29 
equations and function graphics. $ 29 • DAC I (2 disk set) State-of-the-Art DAC 

·rn1 Alphabet tutor and quiz, number music generation, capable of 
tutor, memory match and recall producing up to 4 note chords, with 
game (color & B/W) . $ 29 disk storage option. $ 39 

EDS Language disk, covering Game Programs ·Home Control II Advanced home control 
vocabulary and verbs for German, programs. $ 39 

GDI 	 Starwars, Hectic, Bomber,French and Spanish. $ 29 
Torpedo, Space War and Breakout. $ 29 

ED9 	 Word search game and Hangman 
GD2 Sketch, Racer, Destroyer, Lander,drawing, with large on-line data 

Hide 'n Seek, Bomber, Tiger Tank. $ 29 bases, and more. $ 29 
GD3 Star Trek, Cryptograms, Blackjac k, 

MOMS- EDUCATION SYSTEM. Easily create Hangman, 23 Matches. $ 29 

your own quizzes and tutorials with GD4 Frustration, Battleship, Tic-Tac
buill · in grading. $ 29 $ 29 
Toe. Civil War, Mastermind. 	 ·Not available for C 1 P MF. 

Personal Programs 

Annuities, rate of return, 
biorhythm, calorie counter, 
checking and savings. 
Trend line, base conversions, 
powers, integrals and more. 

Utility Programs 

650 	 Aux. I Resequence, BASIC 
disassembler, memory test, sort and 



TIFI~ S@~lr~A STORY 

Close to 2 million bytes ,of software available! 

Circle 300 on inquiry card. 

Operating Systems 

(These programs come with your Ohio Scientific 
computer.) 

OS65D VJ.! The standard Ohio Scientilic 

mini-lloppy operating system. 

9 digit lloating 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 moni toring and 
control. 

Standard 
·customer Demo. Self-starting demo for the first
time user. Introduces the main categories of Ohio 
Scientific personal compuler software. 

·Dealer Demo. More advanced d emo, highlighting 
many of the optional accessories. 

·Not available for CI P 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. 

1111 lllEllTIRI 

1333 S. Chillicothe Road 

Aurora, Ohio 44202 
(216) 562·3101 



Listing 1: BASIC listing of the GOBANG game. 

0001 REM GO BANG 
0002 REM M IS ARRAY HOLDING BEST MOVE 
0003 REM TIS BOARD, S IS PRIORITY OF THAT POSITION 
0004 DIM M[19, 19],T[27,27],S[81] 

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 S 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.) 

MICROTEl'I 

OUTPERFORMS 
CENTRONICS 

CHECK 
__THE CHART : 


SEE PAGE 71 
 I 
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0005 REM SET UP PRIORITIES-SEE TABLE 1 
0006 FOR I= 1TO81 
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]= 11 
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]= 11 
0050 REM CLEAR BOARD AND BEST MOVE ARRAYS 
0051 FOR I= 1TO27 
0055 FOR J = 1TO27 
0060 IF 1<19 THEN IF J<19 THEN LET M[I, J]=O 
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 l=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 0= -1 
0161 FOR I= N - 1 TO 0 + 1 
0162 FOR J = 5 TO 23 
0200 IF T[l,J]>O THEN GOTO 0220 
0201 LET A=M[l-4, J-4] 
0205 IF A<O THEN GOTO 0220 
0210 l_ET W= I 
0215 LET X =J 
0216 LETO=A 
0220 NEXT J 
0225 NEXT I 

Listing 1 continued on page 58 



Copy1 ighl o RobertTlnnn 1978 

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. 
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Listing 1 co11ti11ued: 

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=O THEN PRINT "YOU WIN" 
0330 GOTO 0050 
0799 REM SUBROUTINE TO DISPLAY BOARD 
0800 PRINT" 123456 7 8 910111213141516171819" 
0805 FOR I= 5 TO 23 
0810 IF 1-4<10 THEN PRINT 1-4;" "; 
0811 IF 1-4>9 THEN PRINT 1-4; 
0815 FOR J = 5 TO 23 
0820 IF [l,J] = 0 THEN PRINT" "; 
0825 IF T[l ,J] = 1 THEN PRINT " X"; 
0830 IF T[l ,J] = 2 THEN PRINT" O"; 
0835 NEXT J 
0840 PRINT"" 
0845 NEXT I 
0850 RETURN 
0990 REM SUBROUTINE TO CALCULATE BEST MOVE 
0991 REM SCAN THAU MOVE AT l,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 l<N THEN IF 1>5 THEN LET N=I 
1003 IF 1>0 THEN IF 1<23 THEN LET 0= I 
1004 REM UPDATE SCAN LIMITS 
1005 LET U =I 
1006 LET V=J 
1007 REM 1,J IS MOVE TO CHECK,D IS LOOP COUNT 
1008 REM K,L ARE X AND Y DIRECTIONS THAU 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 0 = T[U + K, V + LJ 
1034 REM CALCULATE PRIORITY OF POSITION 
1035 LET R = T[U- K,V - LJ*27 + T[U -2*K, V-2*LJ*9 
1036 LET R=R+T[U-3*K,V-3*LJ*3+T[U-4*K,V-4*L] 
1037 LET B = 0*27 + T(U + 2*K,V + 2*LJ*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 IF R < 14 THEN IF R > 11 THEN IF 0 = 1 THEN LET P = 37 
1044 IF R>71 THEN IF B>53 THEN IF B<63 THEN LET P=80 
1046 IF R>71 THEN IF B>71 THEN LET P=80 
1048 IF R>53 THEN IF R<63 THEN IF 0=2 THEN LET P=72 
1050 IF P=72 THEN IF R=60 THEN LET P=31 
1052 IF 0< > 2 THEN GOTO 1058 
1053 IF R = 78 THEN LET P = 80 
1054 IF R = 79 THEN LET P = 80 
1056 IF R=41 THEN LET R=81 
1058 IF R<42 THEN IF R>35 THEN IF 0= 1 THEN LET P=41 
1059 IF R<33 THEN IF R>29 THEN IF 0= 1 THEN LET P=41 
1060 IF R>53 THEN IF R<63 THEN IF B>71 THEN LET P=80 
1061 IF R>38 THEN IF R<42THEN IF 0= 1 THEN LET R=40 
1062 IF R>35 THEN IF R<45 THEN IF B>35 THEN 

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

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

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

IF S[R < 65 THEN LET R = 37 
1069 REM UPDATE BEST MOVE ARRAY 
1070 IF S[R] > M[E,G] THEN LET M[E,G] = S[R] 
1075 IF D > 4 THEN GOTO 1090 
1081 LET U = U + K 
1082 LET V=V+ L 
1085 GOTO 1011 
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 IF K= -1 THEN IF L=O THEN LET L= -1 
1105 IF K = - 1 THEN IF L = 1 THEN LET L = 0 
1110 IFK=OTHENIFL=1THENLETK=-1 
1115 IF K=1 THEN IF L=1 THEN LET K=O 
1120 IFK=1THENIFL=OTHENLETL=1 
1125 IF K=1 THEN IF L= -1 THEN LET L=O 
11 30 GOTO 1 005 

SAVE MORE THAN 20% 
NORTH STAR - INTERTUBE 

THINKER TOYS - HUH 
THE SMARTEST COMPUTERS AT THE SMARTEST PRICE 

DOUBLE DENSITY 
HORIZON·1·16K KIT LIST $1599 11274 

ASSEMBLED & TESTED S1B99 11519 
HORIZON·2·32K KIT $2249 11799 

ASSEMBLED & TESTED $2549 12039 
HORIZON·2 ·32K QUAD DENSITY 

ASSEMBLED & TESTED $2999 12399 
PASCAL FOR NORTH STAR ON DISK 149 
POWERFUL NORTH STAR BASIC FREE 
THINKER TOYS DISCUS/20 $114 9 1949 
MEASUREMENT SYSTEMS ASM MEMORY 64K 1640 

TOP DUALITY • TOP SPEED + LOWEST PRICE 
INTERTUBE II SMART TERMINAL $995 1780 
TRS ·BO TO S·IOO HUH KIT S295 1260 

ASSEMBLED & TESTED $375 1350 
HUH MINI B1DO KIT S115 1103 

ASSEMBLED & TESTED $155 113 9 
MARYELLEN WORD PROCESSOR 138 

BEST FEATURES OF IBM & NORTH STAR 
VERBATIM DISKS 129 
WHICH COMPUTERS ARE BEST? BROCHURE . . 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 Am.erican lladie lbaeK 
Electronics, Inc. A Au111orized Sales center 

1117 CONWAY MISSION, TEXAS 78572 

East 212/283-0543 North Central 312/666-6098 
West 213/564-5463 South Central 512/581-2765

(main telephone number) 

NO TAXES on out-of-state shipments. [··~ 
FREE delivery available on minimum orders. . · · · . • .· 
WARRANTIES honored by Radio Shack®. 

Circle 303 on inquiry card. 



Listing 2: Sample output of t/1e 19 by 19 board. 

2 J LJ 5 G 7BJIDll12131LJl51Gl71 3 1? 

J 
{j 

5 

6 

7 

C/ 
<.) 

9 

I 0 x 

11 

12 

13 

I LJ 

15 

16 

17 

18 

19 


? 9. 9 
MY t101JE I 0, I I 

I 2 3 LJ 5 G 7 J 9101112131~1516171319 

2 
3 
{j 

6 
7 

fl 

9 0 

I 0 x 

11 x 

12 

13 

I LJ 

15 

16 

17 

18 

19 


? IQ, 9 
MY MOVE. 11, 9 

I 2 3LJ56789101112131LJl516171Gl9 

2 

3 

{j 

5 

6 

7 

8 
9 0 0 ;~ 


I 0 x 

11 x 

12 

13 

I LJ 

15 

16 

17 

18 

19 


? 9. I 0 
7. 6 
MY !'10V E I I , I 0 

I 2 3 LJ 5 6 7 8 91Clll2131LJl516171319 

2 
3 
Lj 0 
5 x 
6 0 
7 '.] X I] 0 x 0 

XlJIJXX 
9 XO,JOJXO 
I 0 XIJCJXX :J 
11 y 0 • • 

v 
,f', x )( 0 

12 x 0 
13 x 
I LJ 
15 
16 
17 
18 
19 

? 6. 5 
YOL 1_.r HJ 

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. 

MICAOTEFI 

OUTPERFORMS 
AN ADEX 

CHECK 
THE CHART 

SEE PAGE 71 
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Table 2: Some exceptions encountered by 
the computer that necessitate redefining 
its strategy. 

LINE. 
NIJMHF.A 

1i111? 
I ~ll 11 
1111116 
Hll1A 
Hl5"11 
Hl5) 
1111511 
111',6 
H151l 
H'l5A 
111'iQ 

1 "'(,"" 
11161 

111~? 

1~hl 

1'1611 nf 

PATTF.RN PRIORITY 

XI -XX 6C, 
-1l!OO 9~ 

00100 911 
010- )1 

010-0- 5'1 
0!000- 9il 
OlflOOX 911 
ll IX XX() 11 
XIXX- 6i! 
XIXXX 61l 
XIX-X 6PI 
Oii iil- 9"1 
XIXXX 1ilfl 

XXIXX 11111 
XXXIX 1~11 

D1Jl : ~. S PRlORJ TY (JF -DO il - l[J 111 lF Hl lll:KFO AT ONI I NII 
1fl(,7 TNCRIAS[S f'RlrlRJTY IW INTfR ~;fl.TINr. nows OF o·s 
Hlhl' l Nl : n~ AS! c; prq 11n I TY llf [NTf n•;i I: I J NC '1(1'N<; or ~ • c; 

Table 1: A lookuµ table that defines the computer's strategy. 

l'I 1---

·---X 
? t --- 0 
) t--X
11 t--XX 
'i 1--XO 

6 ·--0
7 t--OX 
A t--00 
9 t-X--

Hl 1-X-X 

11 t-X-0 
12 t-XX
1) 1-XXX 
111 1-XXO 
15 t-X0
1h t-XOX 
17 t -XOO 
1A t-0-

19 1-0-X 
21! •-0-0 
21 •-OX
22 1-0XX 
?) 1-0XO 
21\ t-00
2"> 1-00X 
26 1-00() 

27 IX--

?tl I X--X 
29 t X--CJ 
)il IX-X
)1 t X-XX 
3? t X-XO 
)) IX-0
311 t x-OX 
)5 IX-00 
36 I XX-
37 IXX-X 
)A I XX-0 
)9 IXXX
110 IXXXX 

111 'xxxu 
112 !XXO
I]) IXXOX 

1111 txxoo 
115 t XO-
116 IXO-X 
117 IX0-0 
11A tXOX
1\9 IXOXX 
511 IXOXO 
51 IXOO
52 IXOOX 
5) IXOOO 

$499 


1r, 
2111 
1 il 
11il 
Sill 
)lil 

il 
ii 
il 

39 
6'i 
11WI 
71il 

1IH1 
t'>L'l 
)l:l 
l~ 

Jil 
f'I 

11 
fl 
fl 
lil 
11 
lil 

il 
il 

The program relies on a lookup table (entry S, table 1) 
and some exception conditions (table 2) to determine the

511 I0--
5c, 10--'I( priority of move of the square in question. The last 2 
5f, t 0--U moves (by nought and cross) are scrutinized, scanning 
57 I 0-X through these squares for 4 squares either side of the 
5A 10-U 

move in all 8 directions. The priority is calculated and59 I 0-XO 
f-,oi ICJ-0 updated if greater than previously calculated. Finally the 
61 tO-OX board is scanned for the highest priority and the move 
h2 10-00 made in this square.61 tOv __ 

The computer always goes first, and is X, although this611 l(JX-X 

6~· I OX-0 can easily be modified. On the EXORciser, it takes about 
fi(, t0XX 40 seconds to think of the best move, compared with 10 
h7 1 ox xx seconds on a NOVA 2 using the same program and a 
fifl • oxxo 

BASIC interpreter, so do not worry if there is not an im69 IOX0
71il 1 ox ox mediate response . 
71 tOXClO The program plays a very good game, occasionally
7? 100- almost beating the author, and has beaten several people
73 100-X 
711 100-0 who have played. Changing the strategies radically alters 
75 tOOx the way the computer plays, and the strategies in table 1 
76 tO()XX and exceptions in table 2 are the best I have found so far, 
77 IOOxO but try changing S(l2) to 29, and S(l3) to 49. I would be
7A t000

79 !OUOJC interested to hear from anybody who finds better 
Ail tOOIHl strategies.• 

DISK DRIVES AT AN AFFORDABLE PRICE 

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 THE TRS-80 
MPl•PERTEC DISK DRIVE WITH POWER SUPPLY 

AND CABINET $386 
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 51.4" DISK DRIVE (DOUBLE DENSITY) $316 
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 

FOR FAST DELIVERY RM5 AFFORDABLE· . 
OR MORE INFORMATION, CALL MICROCOMPUTER 

17141 841-0273 SYSTEMS 
2098-0 SOUTH GRAND e SANT A ANA, CALIFORNIA 92705 
' Forrnerly ADVANCED MICHOCOMl'llTER SYSTEMS 
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Listing 1: Slzape table program for tlze Apple II. 

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: IF Z=O THEN D= 1: A=Z : GOSUB 20 Shape Table Conversion 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=Z-1: A=A+8for the Apple II 70 B = Z/2 : GOSUB 20 : IF Z#1 AND Z#2 AND Z#3 
THEN 80 · B = Z*4+B:E=1 : GOSUB 20 

80 B= B*16+A: POKE L,B: L= L+ 1: IF E#O THEN 40 : 
A = 0 : D = 1 : E = 1 : GOTO 50 

90 PRINT "END OF TABLE " : POKE L.O: END 
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 II 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. • 

SMOKE SIGNAL BROADCASTING 
PRESENTS ... 

THE SMOKE WRITER (VDB-1) 

The SSB SMOKE fFRITER incorporares 1/1e la1es1 advances in elecrronic 
lechnolop· 10 brini; ~-ou and rlie SS-50 bus a truly unique video displa~· board. 
The SMOKE WRITER u.<a.• 1he MC6845 CRT Co111roller cliip and prm·ides 
rorn/ control over 1he displa~- formal. 

Tlie standard fearures of 

rhe. SMOKE WRITER are: 

• 	 80 .< 24 di.<pla~- with 32 i;raplii c 
cliaracler.<. Optional cliaracr:er 
i;enerator ROM wirh 128 ASCII 
cliaracler.• plus 128 i;raphic 
charact ers. 

• 	 Upper and lower case cliaraclers 
wi1/1 lower case d 9scender.<. 

• 	 Proi(rnmmnble cliarac1<1 r .<el. a 
rorn/ of 128 cliarnclers in a 2K 
£PROM: a 256 clrnracter -IK 
EPROM is oplional. 

• 	 1 K EPR01\!/ for Sof I ware dri1 ,ers. 

• 	 R"duced int e nsity or rerersecl 
,,ic/eo 

• 	 Proi;rammable displa~- ral <1 (JO lo 

5000 cliaracrer per second) equiva· 
/enr lo 100 ro SOK baud. 

• 	 Protecled fields. 

• 	 Addressnb/ f Cursor. 

• 	 2K l'ideo displn~- RAM accessible 
b~- I he CPU as slnndard RAM 
Memory . 

• 	 128 B~·te.< of Scratch pad RAM. 

If you lia1·e a need for afn.<I and dependabl e l'ideo di.< piny board. Snwl.·e Siwwl 

Brondcnslini; has .,,/w1 ~-ou are lookini( for. The SMOKE WRITER is rii;h1 al 

honie wh an used with n cursor based editor or in a business prof{ ram that needs 
protecled fields. 

SMOll SIG:W.. llBOADCASTmG 
3 1336 V ia Colinas, Westlake Village, CA 9136 1, (213) 889·9340 
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MicroPro International Corporation 

Proudly Presents 

en I " Jlo w . 

T.M. 

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). 

overview 

section 2 

S E C TI ON 2 . AN ove nv uw OP Wor d St ar 

I 
\ 
I 2-2 

L

I 

_/ \ ·-· e-----1 

I- ------------ ----
MicroPro Price List: 

Word-Star T.M . 
Word-MasterT.M. 
Tex-WriterT.M. 

Software/Manual 

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

Super-Sort 
Super-Sort 
Super-Sort 

IT.M. 
llT.M. 
Ill TM. 

Software/Manual 

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

For more information and the name of your nearest dealer, contact MicroPro International Corporation. 
Dealer/Distributor/0.E.M. Inquires Invited 

MICROPRO INTERNATIONAL CORPORATION 
1299 4th Street, San Rafael, California 94901 
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Programming Strategies in the 

Game of Reversi 


Choosing a Game 

Figure 1: Typical position in the game of Reversi. The game is played with There are both legal and practical con
counters having two different colors, one on each side. A player's turn con siderations in choosing a game to program. 
sists of placing a counter (with the player'.5 color face up) on the board so Since I earn a living teaching law, and pro
that it traps one or more enemy pieces between it and another friendly piece gram as a hobby, I will start with the legal 
in a straight line. The trapped enemy pieces are then reversed in color. Thus, a aspects. Many games present no legal prob
play by Black to square (6,5), with the horizontal coordinate given first, lems. For instance, chess and checkers are 
would allow Black to turn over White's pieces at (6,4), (5,4) and (5,5). A play in the public domain and anyone is free to 
by Black to square (7,4) would allow Black to turn over White's pieces at write programs for them, but copyrighted 
(6,4) and (5,4). Play ends when neither player can make a legal move. The games could pose serious legal problems. 
player with the greater number of counters showing wins the game. 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 Peter B Maggs 

2011 Silver Ct E and trademark owner. There is a third 
Urbana IL 61801 category of game wherein the game itself 

is in the public domain, but playing equip
ment is sold under a trademark. Thus, while 

Board games such as checkers or chess no one has any rights to three-dimensional 
can be fun and challenging to play, and pro tic-tac-toe, the manufacturer who sells sets 
grams that play these games can be fun and for playing three-dimensional tic-tac-toe 
challenging to write. This article covers under a trademark has the right to prevent 
some of the decisions I made and methods I you from distributing a computer game with 
used in the programming of a board game the same name. So, you are free to program 
called Reversi. It examines in turn the choice and even sell three-dimensional tic-tac-toe, 
of a game, the program ming language, the but you will have to make up your own 
data structure and the details of the program name for it. 
structure. There are also practical problems in 
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choosing a game. The game 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 hardware and 
software at your disposal (taking account of 
your own. programming ability and free 
time). If you are clever enough, you can 
choose an extremely complex game like 
chess or Go. If you are 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 
memory, 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 "Reversi." 
According to the Oxford English Dictionary, 
Reversi was first mentioned in print in the 
1880s and its rules were first published in 
the 1890s; thus the game has long been in 
the public domain. It is now enjoying a 
revival because of the marketing of a board 
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 game. (See 
"Othello, a New Ancient Game," Octo
ber 1977 BYTE, page 60, and the bibli
ography at the end of this article.) 

The rules of the game are simple, but 
play can be quite complicated . The game is 
played on an 8 by 8 square board like a 
standard chess or checkerboard. The 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 or 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 board with the 
player's color up. Each of the ·first two 
plays by each player must be made to one 
of the four center squares. 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 are then 
turned over (see figure 1 ). At the end of the 
game, 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 squares are very valuable be
cause they can never be taken; squares next 
to corners are dangerous because they can 
make it possible for one's opponent to 
take corners. Edge squares are usually 
valuable because they can be used to force 
turnovers of large numbers of opponent's 
pieces in middle squares. 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 software 
library - BASIC or assembler. I chose 
BASIC because I can program much more 
easily in BASIC and because BASIC pro
grams are more generally transferable to 
other computers than are 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 nightmare. Now 
that I have finished the programming, I am 
still happy with my choice, though I am 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. 

Data Structure 

Before starting programming I had to 
choose a suitable data structure. Fallowing 
methods used in one of the leading com
puter chess programs (see the article by 
Gillogly in the bibliography), I decided 
to represent the standard 8 by 8 chess
board as being surrounded by a border of 
out-of-bounds squares, thus making a 
10 by 10 board. For computer purposes, 
this augmented board could most naturally 
be represented as a 10 by 10 array dimen
sioned by the BASIC statement DIM 
B(l0,10). However, because many BASIC 
interpreters for microcomputers allow only 
one-0 imensional arrays, and because use of 
a one-dimensional array simplified my 
program in various ways, I decided instead 
to represent the board by a single array of 
100 elements: DIM B(l 00). (See figures 2 
and 3.) Another array, DIM E(l 00), was 

Text continued on page 70 
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includes H8 Computer with 16K memory, 
four-port serial 1/ 0 and operating software, plus H17 Floppy 
Disk System (shown here with optional second drive) and 
H19 CRT Terminal  all in kit form. 

1. 
I ' I ! l 1 : 

• 	8080A CPU has more software 
written for it than any other CPU 

• 7 plug-in board positions for flexi
bi l ity 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 assemb led 

' :j . 

• Instant access to programs and data 

• 102K bytes storage area 

• 250 mS typical random access time 
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• Includes interface controller board 

$495.00 kit purchased separately 
$550.00 assembled 

I 

• 	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 
software, memory and interface 

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 paralle l, 

serial and cassette I/O's. 


Software for the H8 Computer in
cludes operating systems software, 
MICROSOFT™ BASIC, FORTRAN, 
wordprocessing, plus innovative ap
plications software for business and 
pleasure. 

An extensive library of programs is 
available to owners of Heathkit Com



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 aftElr 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'U find them all at your 
Heathkit Electronic Center. ¥ou'f'I 

the special self-instruction programs 
that teach you BASIC and Assembly 
languages programming. 

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, Ml 
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 

New Orleans, LA 
Norfolk, VA 
Ocean, NJ 
Oklahoma City, OK 
Omaha, NB 
Philadelphia, PA 
Phoeni•, 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 
SL Louis, MO 
St. Paul, MN 
Tampa, fl 
Toledo, OH 
White Plains, NY 
Woodland Hills, CA 

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 

even find educational support like Minneapolis, MN •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 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 gir?en Reversi board pattern. 

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.) 

3 3 3 3 3 3 
I 

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 I o 0 0 3 

3 3 3 3 3 3 I 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 BAS IC with strings is 
available, board squares can be stored in 

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 

II 12 13 14 15 16 17 I 18 19 20 

I 2 3 4 5 6 7 [I 8 9 10 

0 0 0 0 0 0 0 0 0 0 

0 164 -30 10 5 5 10 -30 64 0 

0 1-30 -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 -4o I 2 2 2 2 -40 -30 0 

0 64 -30 10 5 5 10 -30 64 0 

0 0 0 0 0 0 0 0 0 0 

1 byte string variables rather than in multi
byte numerical variables. Alternatively, 
several board squares could be stored in 
one numerical variable, using the l's position 
for the first square, the 1O's position for the 
second square, etc. If the BASIC package 
has POKE and PEEK instructions, still 
anothe1· 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 
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them all? You be the judge. 

Our 30 day BUY BACK guarantee. If Name 
you buy a MICROTEK printer and are 

lower case) 
• Adjustable forms width 
• Parallel, seria l (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 si ngle 
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. 

• Double width print~ 
• Non.-&herme1 paper, pm feed 
• 125 O'~t 70 lines per minute 
• 9 x 7 dot matrix 
• Vertical format unit 
• 96-character ASCII (upper and 

.."" 

Centronics Super Brain Integral MPI 

Features 
730-1 LP-80 Data SST 

(Rad io Shack 440 
26-1154 

9 x 7 Dot Matrix Yes Yes No No No No 

Sustained thruput 70LPM 84 LPM 21 LPM 63 LPM 42 LPM 60 LPM
for full lines 

Selectable cendernsed Yes No No No Yes Yes 
character set 

Full function VFU Yes Yes No No Yes No 

Built - in self test Yes No No No Yes No 

Gra hies o tion No No No No Yes No 

Accepts single sheets No No 
of paper 

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, Comparison data from manufacturer's 
includes graphics option current (September '79) literature. 

I - • i Iii 
I 

~ .. 
NOW CHECK THIS COUPON ...

r-------------------------------------1•D Send me more information 
MICROTEK, lnc.,7844 Convoy Court, San Diego, CA 92111 

(714) 278-0633 

unhappy with it , for any reason , you can Address 
return it within 30 days for a full refund. 
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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 the 
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; com pute1· move selection; 
and board evaluation. The following discus
sion will consider each of these, since each 
typifies a routine needed for almost any 
board program. 

First I'II discuss the main game control 
procedure. This procedure must fast call 
the subroutine that g\·,·es initial values to 
the board squares and to the board evalu
ation a1ny. Then it rnus~ display the board 
on the video screen or pi.int it on the Tele
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 wants 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
cept for the four cente!' squares that must be 
covered in the first four moves. The out-of
bounds squa1·es are filled with threes (see 
figure 3). If this were a game such as 
checkers, which starts with pieces on 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 boa1·d display routine. 
Here a simple Teletype oriented printout of 
the 8 by 8 board was chosen. It would 
have been more elegant and little more 
trouble to use POKE commands to directly 
alter squa1·es 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 inte1·ests 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 

that checks for the existence of a legal 
move. It first searches for an empty squa1·e; 
if it finds one, it checks to see if 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 +1, +11, 
+10, +9, - 1, - 11, -10, or -9 squares 
away from the square in question (see 
figure 2). These adjacent squares are checkeli 
in turn. If a squai-e is found that is occupied 
by an opponent, the search continues in 
the same direction as long as more oppo
nent's pieces a1·e 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 playe1·'s pieces, the move 
is legal; if it is empty 01· out-of-bounds, the 
move is illegal. This search process is con
tinued until a legal move is found, or it is 
established that the1·e is no legal move. 
Modifications of th is search routine will 
work for games anywhere in the range 
between tic-tac-toe and chess, inclusively . 

The ne xt routine used is the input rou
tine . I decided to ask the user to input two 
numbers, giving the x and y comdinates 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 comdinates (0, O) 
would 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 compute1· must ask 
the player to try another play . The routine 
used to check and execute the move is very 
similai- to that mentioned earlier for check
ing the legality of moves. However, unlike 
the legal move routine, the routine cannot 
stop afte1· finding that a play allows turn
ove1·s in one direction, but must continue 
to make· all turnovers in all directions the 
player is entitled to. 

Some moves may affect the strategic 
value of boa1·d squares. For instance if a 
piece is placed in a corner, the squares next 
to that corner no longer ai-e dangerous, so 
thei1· values in the evaluation array must 
be changed from highly negative values to 
slightly positive. This is the only change in 
evaluation values made du1·ing the running 
of the p1·esent program. Undoubtedly it 
could be improved by introducing a number 
of other changes reflecting particular board 
configurations and the possibility that a 
squai-e might have different values for 
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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 
cal Ied to cal cu late 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 

WHITE BLACK rate. In the middle game in chess, each 

A 80 side may have 50 legal moves. This means 
that the complexity of search is of the 

90 
order of son, 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 

c 100 
by very large and fast computers. In Reversi 
there is an average of approximately 8 pos
sible legal plays per turn . This means that 

D 50 

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 700. 
Move one is the preferable move for White, since it minimizes Black's maxi
mum response to 90, rather than 700. 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 l 00 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 apprnach, 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 7: BASIC program for playing the game of Reversi. 	 395 REM COMPUTER PLAYS 
400 

1 
2 
50 
55 
60 
62 
63 
64 
65 
66 
67 
68 
69 

REM**** REVERSI **** 
REM ALL REMARKS MAY BE OMITTED TO SAVE MEMORY 
REM VARIABLES 
REM A(100) - FOR SAVING BOARD 
REM B(100) - BOARD 
REM C(100) - FOR SAVING BOARD 
REM D(8) - DISTANCE TO NEXT SQUARE IN 8 DIRECTIONS 
REM E(100) -VALUE OF BOARD SQUARES 
REM F -VALUE OF OPPONENT'S BEST REPLY TO 
REM COMPUTER'S BEST PLAY 
REM G  VALUE OF OPPONENT'S BEST REPLY TO 
REM COMPUTER'S CURR ENT PLAY 
REM H - VALUE OF OPPONENT'S CURRENT REPLY 

402 
403 
404 
405 
430 
450 
500 
510 
520 
530 
540 
550 
600 
640 

70 
71 
74 
75 
76 

REM I - NOT USED 
REM J, K, L - COUNTERS 
REM M - PLAY 
REM N - COUNTER 
REM 0 - NOT USED 

800 
820 
830 
950 

77 REM P  PLAYER, BLACK=-1, WHITE=l 
78 REM Q -TOTAL MOVES 
79 REM R, S  NOT USED 
80 REM T - LOGICAL VALUE, TRUE=l, FALSE=O 
81 REM U - COUNTER 
82 REM V, W -TO SAVE PLAY 
84 REM Z - COUNTER 
105 DIM A(100) 
110 DIM B(100) 
112 DIM C(100) 
113 DIM D(8) 
114 DIM E(100) 
115 REM RANDOMIZE 
118 REM IF YOUR COMPUTER HAS A RANDOMIZE COMMAND, SUBSTITUTE 
119 REM IT FOR LINE 115 AND OMIT LINES 118THROUGH 150 
123 PRINT "TYPE A NUMBER BETWEEN 100AND1000": 
125 INPUT N 
130 IF N<lOOTHEN 123 
135 IF N>lOOOTHEN 123 
137 PRINT "RANDOMIZING" 
140 FOR J=l TON 
145 LET Z=RND(O) 
150 NEXT J 
171 LET D(l )=1 
172 LET D(2)=11 
173 LET D(3)=10 
174 LET D(4)=9 
175 LET D(5)=-1 
176 LET D(6)=-11 
177 LET D(7)=-10 
178 LET D(8)=-9 
182 REM INITIALIZE 
185 GOSUB 9000 
190 REM DISPLAY BOARD 
200 GOSUB 8000 
205 IF Q<5 THEN 295 
210 REM CHECK FOR LEGAL PLAY 
215 GOSUB 1300 
220 IF T=l THEN 295 
225 LET T3=T3+1 
226 IF T3<2 THEN 254 
228 PRINT "THE GAME IS OVER" 
229 LET N=O 
230 LET J=O 
231 FOR Z=l 2 TO 89 
232 IF B(Z)=-1 THEN 239 
234 IF B(Z) <> 1 THEN 244 
235 LET J=J+l 
237 GOTO 244 
239 LET N=N+l 
244 NEXT Z 
245 PRINT "BLACK HAS ";N ;", WHITE HAS ";J ;"PIECES" 
248 PRINT "DO YOU WANT TO PLAY AGAIN (O=NO, l=YES)"; 
250 INPUTT 
251 RESTORE 
252 IF T=l THEN 185 
253 GOTO 9998 
254 PRINT 
255 IF P=l THEN 260 
256 PRINT "BLACK HAS NO PLAY, LOSES TURN" 
258 GOTO 950 
260 PRINT "WHITE HAS NO PLAY, LOSES TURN" 
270 GOTO 950 
295 GOSUB 1100 
380 IF M< > 1 THEN 500 
390 IF Q> 4 THEN 430 
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R EM F IR ST 4 PLAYS 

LET M=45 

IF B(M)=2 THEN 540 

LET M=M+l 

GOTO 403 

GOSUB 3000 

REM CHECK PLAY 

IF M<l THEN 800 

IF M > lOO THEN 800 

IF Q >4 THEN 600 

IF B(M) <>2 THEN 800 

LET B(M)=P 

GOTO 830 

GOSUB 1400 

IF T<> O THEN 950 

PRINT "ILLEGAL PLAY" 

GOTO 200 

LET Q=Q+l 

LET P=-P 


Listing 1 co11ti111.1ed 011 µage 78 

used in order to find better parameters 
for evaluation routines is to select a variety 
of values for use in these routines and to 
have the prog1·am run a tournament against 
itself using the diffe1·ent values. The winning 
values are then incorporated in the revised 
and improved program. 

I hope this description and the listing of 
the Reve1·si program will inspire readers to 
make their own game playing prog1·ams. 
The books about board games mentioned in 
the bibliography list ove1· 700 games, so 
the1·e a1·e pl enty of games waiting to be 
programmed. 
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Listing 7, continued: 3860 LET M=M+1 
3865 IF M<90 THEN 3752 

955 
960 
970 
1099 
1100 
1101 
1115 
1120 
1130 
1140 
1145 
1150 
1160 
1170 
1299 
1300 
1301 
1302 
1310 
1316 
1317 
1318 
1320 
1330 
1340 
1350 
1370 
1380 
1381 
1382 
1383 
1384 
1385 
1386 
1390 
1391 
1392 
1394 
1399 
1400 
1410 
1420 
1430 
1440 
1444 
1470 
1480 
1490 
1500 
1510 
1515 
1530 
1531 
1532 
1533 
1534 
1535 
1700 
1705 
1710 
2999 
3000 
3680 
3690 
3700 
3710 
3750 
3752 
3753 
3755 
3759 
3770 
3780 
3790 
3800 
3802 
3803 
3804 
3806 
3810 
3815 
3820 
3840 
3850 
3855 

IF E(M) <>64 THEN 200 

GOSUB 5000 

GOTO 200 

REM* GET A PLAY* 

PRINT 

PRINT "IF YOU WANT THE COMPUTER TO PLAY 

IF P=1 THEN 1140 , 

PRINT "BLACK'" 

GOTO 1145 ' 

PRINT "WHITE'" 

PRINT '"STURN ENTER X Y'" 
INPUT X,Y , ' , 
LET M=X+1+10*Y 
RETURN 
REM* CHECK FOR LEGAL PLAY* 
LET T=1 
PRINT "CHECKING'" 
LET M=1 ' 
IF U<4 THEN 1318 
LET U=O 
PRINT"."; 
LET U=U+1 
IF B(M) <>0 THEN 1390 
LET N=1 
LET J=D(N) 
IF B(M+J) <>-P THEN 1385 
LET K=M+J+J 
IF B(K)=3 THEN 1385 
IF B(K)=OTHEN 1385 
IF B(K)=PTHEN 1394 
LET K=K+J 
GOTO 1380 
LET N=N+1 
IF N<9 THEN 1340 
LET M=M+1 
IF M<90 THEN 1310 
LETT=O 
RETURN 
REM* MAKE A PLAY* 
LET T=O 
IF B(M)=OTHEN 1430 
RETURN 
LET N=1 
LET J=D(N) 
IF B(M+J) <>-PTHEN 1700 
LET K=M+J+J 
IF B(K)=3 THEN 1700 
IF B(K)=O THEN 1700 
IF B(K)=PTHEN 1530 
LET K=K+J 
GOTO 1480 
LET T=1 
LET L=M 
IF L=K THEN 1700 
LET B(L)=P 
LETL=L+J 
GOTO 1532 
LET N=N+1 
IF N<9 THEN 1440 
RETURN 
REM CHECK COMPUTER'S PLAYS* 
PRINT "THINKING"; 
LET F=9999 
FOR Z=12 TO 89 

LET C(Z)=B(Z) 
NEXT Z 
LET M=12 
IF U<4 THEN 3759 
LET U=O 
PRINT"."; 
LET U=U+1 
GOSUB 1400 
IF T=O THEN 3860 
GOSUB 3900 
IF H>F THEN 3840 
IF H<FTHEN3810 
REM CHOOSE RANDOM OF EQUAL PLAYS 
LET Z=RND(O) 
IF Z>0.7 THEN 3840 
LET F=H 
REM FOUND BETTER MOVE 
LET W=V 
FOR Z=12 TO 89 

LET B(Z)=C(Z) 
NEXT Z 

ENTER 0 O" 
, 

3870 
3875 
3880 
3899 
3900 
3920 
3925 
3930 
3935 
3940 
3950 
3970 
3980 
3990 
4000 
4014 
4016 
4020 
4030 
4035 
4040 
4050 
4060 
4070 
4080 
4090 
4100 
4105 
4110 
4129 
4130 
4140 
4150 
4160 
4170 
4180 
4190 
4195 
4200 
4300 
4400 
4500 
4999 
5000 
5010 
5020 
5030 
5100 
5110 
5120 
5130 
5200 
5210 
5220 
5230 
5300 
5310 
5320 
5330 
5400 
7999 
8000 
8200 
8300 
8400 
8500 
8550 
8600 
8650 
8700 
8800 
8900 
8990 
8995 
8996 
8997 
8998 
8999 
9000 
9050 
9060 
9066 
9068 
9070 
9074 

LET M=W 
PRINT 
RETURN 
REM* CHECK OPPONENT'S REPLIES* 
LET H=-99999 
FOR Z=12 TO 89 

LET A(Z)=B(Z) 
NEXT Z 
LET P=-P 
LET V =M 
LET M=12 
GOSUB 1400 
IFT=OTHEN4080 
GOSUB4130 
IF G < FTHEN 4030 
REM FORGET THIS PLAY 
LET H=G 
GOTO 4100 
IFG<HTHEN4050 
REM FOUND MORE HARMFUL REPLY 
LET H=G 
FOR Z=12 TO 89 

LET B(Z)=A(Z) 
NEXT Z 
LET M=M+1 
IF M<90THEN 3970 
LET M=V 
LET P=-P 
RETURN 
REM* EVALUATE* 
LET G=O 
LET Z=12 
IF B(Z)=P THEN 4190 
IF B(Z)=O THEN 4300 
LET G=G-E(Z) 
GOTO 4300 
LET G=G+E(Z) 
REM FORGET THIS PLAY 
IF G> F THEN 4500 
LET Z=Z+1 
IF Z<90 THEN 4150 
RETURN 
REM ADJUST CORNER VALUES 
IF M<>12 THEN 5100 
LET E(13)=5 
LET E(22)=5 
LET E(23)=5 
IF M<>19 THEN 5200 
LET E(18)=5 
LET E(28)=5 
LET E(29)=5 
IF M <>82 TH EN 5300 
LET E(72)=5 
LET E(73)=5 
LET E(83)=5 
IF M <>89 TH EN 5400 
LET E(77)=5 
LET E(78)=5 
LET E(88)=5 
RETURN 
REM DI SPLAY THE BOARD 
PRINT " 1 2 3 4 5 6 7 8" 
FOR Y=8 TO 1 STEP -1 

PRINTY;" '" 
FOR X=1TO8 

IF B(X+1+Y*10)=1THEN8700 
IF B(X+1+Y*10)=-1THEN8900 
PRINT"-"; 
GOTO 8990 
PRINT "W '" 
GOTO 8990 ' 
PRINT" B "; 

NEXT X 
PRINTY 

NEXT Y 
PRINT " 2 3 4 5 6 7 8" 
RETURN 
REM* INITIALIZE* 
FOR N=11 TO 90 

READ E(N) 
NEXT N 
FOR N=1TO100 

LET B(N)=O 
NEXT N 
FOR N=1 TO 10 
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Circle 77 on inquiry card. 

9076 LET 8(N)=3 
9078 LET 8(90+N)=3 
9080 LET 8(10*N-9)=3 
9082 LET 8(10*N)=3 
9085 NEXT N 
9087 LET 8(45)=2 
9088 LET 8(46)=2 
9089 LET 8(55)=2 
9090 LET 8(56)=2 
9172 LET U=5 
9186 LET 0=1 
9190 LETP=-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 DATA0,5,2,1,1,1,1,2,5,0 
9228 DATA0,5,2,1,1,1,1,2,5,0 
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 7, 

IF YOU WANT THE COMPUTER TO PLAY, 
ENTER a. a 
BLACK'S TURN, ENTER X, Y 
?3,4 

2 3 4 5 

B 

6 

6 

5 

4 

3 

2 

- W B 

BBB

-

-

3 4 5 6 

B 

- B 

7 

- 6 

- 5 

-4 

- 3 

2 

8 • 

comput., mart 
ofn•w J•,..y 

Computer Mort of Hew Jersey 

501Route27 


lselln. H.J. 06630 

(201) 263-0600 


HOUP.So 

Open ot 10 om, 


Tuesday through Saturday 


th• 
microcomputer
people® 

THE VITAL 
INGREDIENT: 
EXPEi\TiSE 

Before you buy your new 
microcomputer, chonces ore 
you hove a lot of questions. 
Important questions that 
could mean the difference 
between a working system 
and a wasted system. The 
vltal 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 
appllcatlon. Whether It's for 
business, the home, or the 
laboratory, come see the 
experts at Computer Mort 
of New Jersey. \Ve hove the 
vltal Ingredient. 
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"onCODlputing™
reallymakes "'-~ 


personal ' 

computers 

easyto 

under

stand?' 


Written in non-technical language,
onC0111puting™ contains articles on the 
capabilities of microco111puters, getting
started, latest reviews of personal co111
puters, where to purchase and how to use 
your co111puter. 
Anyone can learn the funda Benefit from the experience of Computer experts edit onCom
mentals of using a computer. other computer enthusiasts. puting for the new user, not the 
onComputing readers receive Articles in onComputing are computer professional. The 
practic.al advice and helpful hints written by well known authors editors combine their esoteric 
on how to get the most out of a as well as competent amateurs. knowledge of computer science 
personal computer, explanations They share their ideas onhow to and equipment to produce con
of computer terminology, and, use the computer as a tool for cise, non-technical material 
periodically, an updated list of business, education, home enter which can be readily understood 
active computer clubs. tainment, laboratory work and by anyone interested in using a 

other applications. computer-for fun or profit. ,------------------------, 
onComputing, Inc. I onComputing Subscription Dept. P.O. Box 307, Martinsville, NJ 08836 I 
70 Ma.in St., Peterborough,NH 03458 I REGULAR subscription rate: I 

D U.S. !yr. (4 issues)@ $8.50 D Canada&Mexico, 1 yr. (4 issues)@ $10.00 
Start your subscription today. I FOREIGN(to expedite service, please remit in U.S. funds drawn on a U.S. bank.) I

I D Europe (and all other countries, except above) , 1 yr.@ $12.00-surface delivery. I 
EVERY THREE MONTHS I D Startmy subscription with current issue. D StartwithVol. l No. 1 I

I DBillVisa DBillMasterCharge DBillme(NorthAmericaonly) IonComputing will bring 

the latest develop

ments in the field of I CardNumber Expiration I 

personal computing: 
 I Signature Name (please print) Iuse, applications, books, 

selection-all in an I Street/Apartment Number I 

easy-to-read style. I City State/Province/Country Code I 

I I 
© onComputing, Inc. 1979 L----------------------~~~ 
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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 computer 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 (9917) marketing efforts. The 9917, which starts 
at $5000, will be marketed by Moore Business Forms, through over 750 sales offices as well as 
through computer stores and Tl'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 thei'r 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 
size, 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
ment 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 now being 
developed for minicomputer 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-488 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 488-to-RS-232C interface and controller. 
Just place this device in the line between your terminal and processor and plug your IEEE-488 cable 
into the device. Now you can program your computer to process data coming from all those in
struments with 488 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 offer 
Viewdata information services in the USA and Canada. Viewdata was developed by the British Post 
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 1980. 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 
SA850, an 8-inch drive, in 500-lot quantities will be priced from $485 to $580. 

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 exceed 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 8080 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 Z80 and 8085. An estimated 500,000 8080As are being made each 
month, and many purchasers are finding them in short supply. The 8080A 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 1978. Demand for the 8080A is expected to continue strong 
through mid-1980, and it should continue in production for several more years. 

MAIL: I receive a large number of letters each month as a result of this column. If you write 
to me and wish a response, please include a stamped sell-addressed envelope. 

by Sol Libes 
ACGNJ 
1776 Raritan Rd 
Scotch Plains NJ 07076 
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Alpha-Beta Pruning 


Get your shears out, and 
get ready to cut back your . 
game trees, thereby saving 
both space and time 
111111111111111111111111111111111111111111111111111111111111111111111111 

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 

W D Maurer 

George Washington University 


SEAS 

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-RI 
2.0-N7ch R•O 
3. N- 87 mate 

Figure 1: Chessboard layout just prior to 
the conclusion of a fam ous 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 illust rated 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 

Text co11ti1111ed 011 µage 90 
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6809 PROCESSING POWER! 

The Percom SBC/9™. Only $199.95. 


the Mighty 6809 
Featuring more addressing modes 

than any other eight-bit processor, 
position-independent coding, special 
16-bit instructions, efficient argu
ment-passing cal Is, autoi ncrement/ 
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 PSYMOW, 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. 

Fully compatible w th he SS-50,bt.i 
requiring no modificatton of thefmother 
board , memory Or 1ro- ,st6ts - ~-
SBC/9 '" is also a· complete, single- ----------------- J 
board control cor:d!?u'ter with its own 
ROM operatin g! V , - M. D 
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. 

• Provision for multi-address, 8-bit bidirec
tional parallel 1/0 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 1/0 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. 

rrhe SBC/9'", complete with PSYMOW in 
ROM, 1 K of RAM and a comprehensive 

utilities , what really sets PSYMON'" 
apart is its easy hardware adaptability 
and command extensibil ity. 

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 
modif ied. 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 rad ically modify the 
PSYMON '" command set. If a second 
ROM is not installed, control returns 
immed iately to PSYMON'" 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 (214J 272-3421. Orders may be paid by 
check. money order, COD or charged to a VISA or

['1EfUJ()MI 
PERCOM DATA COMPANY. INC . 
2 11 N KIRBY GARLAND . TEXAS 75042 	 Master Charge account. Texas residents must add 

(2141 272-3421 50/o sales tax. 	 Circle 305 on inquiry card . 

Percom 'peripherals for personal computing' PRICES AND SPECIFICATIONS SUBJECT TD CHANGE WITHOUT NOTICE 



Welcome to Percom's Wide World 


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. 
Percom LFD mini-disk drive The LFD-4001."l and -400EX® systems 
systems are supplied complete and the_LFD-800t!!!> and -800EX<lll> systems 

. h are available 1n 1-, 2- and 3-drived d Ian rea Yto Pug in t e moment configurations The -400 -400EX drives 
they arrive. You don't even have store 102K bytes of form~tted data on 
to buy extra memory. Moreover, 40-track disks, and data may be stored on 
software support ranges from either surface of a disk. The -800, -800EX 
assembly language program drives store 200K bytes of formatted data 

. . on 77-track disks. 
development aids to high-speed The LFD-1000"-~ systems (not pictured) 
disk operating systems and have dual:drive units which store BOOK 
business application programs. 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.

Mini-disk storage system prices: 
1-DRIVE 2-DRIVE 3-DRIVE 

MODEL SYSTEM SYSTEM SYSTEM 
For the SS-50 Bus: 

LFD-400<lll> $ 599.95 $ 999.95 $1399.95 

LFD-800:® 895.95 1549.95 2195.95 


For the EXORciser• Bus: 
LFD-400EX:t'f $ 649.95 $1049.95 $1449.95 
LFD-800EX~"' 945.95 1599.95 2245.95 

LFD-1 OOCY'.Bl (dual) $2495.00 (quad) $4950.00 EXORciser" Bus LFD-400EXCJ0 -BOOEX® Systems 

.• 
If
iii ' 

~ 
3i 

- - -

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 M PUs. The adapter is 
supplied assembled and tested, and includes the 
6809 IC, a crystal, olher essential components and 
user instructions. Restoreyour or iginal system by 
merely unp lugging the adapter and a wire-jumpered 

DIP header, and re-inserting the original 
components. Also available for your upgraded 
system is PSYMONJ"> (Percom SYstem MON itor), 
the operating system for the Percom 6809 
single-board computer PSYMONS on 2716 ROM 
costs only $69.95. On diskette (source and ob1ect 
files). only $29.95. 

Data Terminal & Two-Cassette 
Interface - the CIS-30+ 

• Interface to data terminal and two casselle recorders 
with a unit only 1/ 10 the size of SWTP's AC-30. 
• Select 30, 60 or 120 bytes per second casselle 
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) casselle 
dala encoding. Dependable self -clocking operation, 
• Ordinary functions may be accomplished wilh 6800 
Mikbug • monitor 

Prices: Kit. $79.95: Assembled. $99.95. Prices include 
acomprehensive instruction manual. Also available: Test 
Casselle, Remote Con tr ol Kil (for program control of 
recorders). IC Socket Kit , MITS 680b mod documentation 
and Universal Adapter Kit (converts CIS-30+ for use wilh 
any computer). 

http:OOCY'.Bl


of 6800 Microcomputing. 

6800/6809 SOFTWARE 

System Software 
6800 Symbolic Assembler - Specily assembly options 
at time of assembly wilh this symbolic assembler. Source 
listing on diskelle . . . . . . . . $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 wrillen in both SWTP BK BASIC 
(versions 20, 2.2 &23) and Super BASIC. Features: 9-digit 
BCD arithmetic, Print Using and Linput commands. and much 
more. Price . . . . . . . . . . . . . . . . . . . . . . . $49.95 
TOUCH UP<lB - Modifies TSC's Text Editor and Text Pro
cessor for Percom mini-disk drive operation. Supplied on 
diskelle complete with source listing . . $17.95 
Operating Systems 
INDEX""1 - This easy-to-use disk-operating and file man
agement system for 6800 microcomputers is fast. VO devices 
are serviced by interrupt request. INDEXl"' 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 
BF0-68 and Motorola's EXORciser•. Price . . . $99.95 
MINIDOS-PLUSX<!l!l - An extension of the original 
MINIOOSlBl for LF0-4QQ':Bl mini-disk systems, MINIDOS
PLUS~ manipulates liles by six-character names. Supports 
up to 31 liles. Resident commands include Initialize. Save. 
Allocate, Load. Files (directory list). Rename and Delete. 
Supplied on 2708 ROM with a minidiskelle that includes 
transient utilities such as Copy, Backup, Create, Pack and Print 
Directory Price . . . . . . ....... . ...... . .. $34.95. 
PSYMONl!!!l - Percom SYstem MONitor lor the Percom 
single-board/ SS-SO-bus-compatible 6809 computer accom
modates user's application programs with any mix of peripher
als without modifying programs. PSYMON-'~ 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. 
WIND EX'-"' - Described in detail elsewhere on this page. 
Business Programs 

General Ledger - For 6800/6809 computers using Per

com 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 acomprehensive 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-40Qill' 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 24Kbytesof RAM. Supplied on minidisk 

elle with a users manual. Price .. $99.95 

Mailing List Processor - Powerful search, sort. create 

and update capability plus ability to store 700 addresses per 

minidiskelle make this list processor efficient and easy to use. 

Runs under Percom Super BASIC. Requires 24K bytes of RAM. 

Supplied on minidiskelle with a users manual. Price $99.95. 

From the Software Works 

Development and debugging programs for 6800 µCs on disk

elle: 

Disassembler/ Source Generator . . . ........... $30.95 

Reloc'tng Oisas'mblr/Segmented Text Gen . . . $40.95 
Disassembler/Trace . . . . 
Support Relocator Program . 
Relocating Assembler/ Linking Loader 

. . $25.95 
. .. $25.95 
... $55.95 

SmithBUG*' (2716 EPROM) . . $70.00 

1/2-Price Special on Hemenway Software! 
CP/68+ disk operating system . .. . $ 49.97 
STRUBAL+ t compiler . . . ...... $124.97 

And 'looking into' is just what 
you do with the Electric 
Window@l as you peer right 
into memory space where 
characters are being input 
and manipulated. Display 
is memory-resident, 
programmable and generates 
up to 24 SO-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. 

Now Available! the SBC/9(@ 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 PSYMON@ (Percom 
SY stem MONitor) in a 1 K ROM and provides for additional 1 K of ROM . Also includes 1 K 
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 
PSYMON@ and comprehensive users manual. Price . .. . .. . .. .. . . .. . . .... $199.95. 

See full page ad elsewhere in this magazine for all of the SBC/9'"teatures. 

Full Feature Prototyping PC Boards 

All al 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 • I/ 0 
card accommodates 34-pin ribbon 
connector and 12-pin Molex on top edge 

WINDEX~· is a fast video display driver program for 
the Electric Windo~. WINDExcr.~ 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''"". the ROM operating 
system for the SBC/9~ • Prices: ROM version: 
$39 .95; LFD-40Qf'!• compatible diskette (source and 
object files): $29.95 . 

1/0 Bus Card: $14.95 

SS-50 Bus Card: $24.95 

• 1/0 card is 1-Y4 inches higher than 
SWTP 1/0 card• interdigitated power 
conductors• contacts for power regulators 
and distributed capacitaoce 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. 

EOIT68 lexl editor . $ 19.97 To place an order or request additional literature call tollMACRO-Relocating Assembler $ 39.97 free 1-800-527-1592. For technical information call (214)Linkage Editor (LNKEDT68) . . . . . . . . . . $ 24.97 
Cross Reference utility . . . . . . . . . . . . . . . . . $ 14.97 272-3421. Orders may be paid by check. money order, COD or [LlEflllllM}

charged to a VISA or Master Charge account. Texas residents 

must add 5% sales tax. PERCOM DATA COMPANY, INC.


'"trademark of Percom Data Company. Inc. 211 N. KIRBY GARLAND. TEXAS 75042PRICES AND SPEClflCATIONS SUBJECT TO CHANGE WITHOUT NOTICE.
• trademark of Motorola Corporation (214) 2'72-3421 
+Trademark of Hemenway Associates Company 
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IT IS WHITE'S 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. 

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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computer - the 

• 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, 600or1200 
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 Mikbug'" monitor. 

•Prices : Kit, $79.95; Assembled, 
$99.95. 

Prices include acomprehensive instruction 
manual. Also available: Test Cassette, Re
mote Control Kit (for program control of 
recorders), IC Socket Kit, MITS 680b mod 
documen tation, Universal Adaptor Kit 
(converts CIS-30+ for use with any com
puter) . MIKBUG® Motorola, Inc. 

In the Product Development 
Queue ... 
Coming PDQ. 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 Crayon'"' - This color 
graphics system includes its own µP and 
intertaces to virtually any microcomputer 
with a parallel 1/0 port. 
Printer Interface - For your TRS-80'"'
lnterface any serial RS232 printer to your 
TRS-80"" with this system. 

'"ELECTRIC WINDOW, ELECTRIC CRAYON. Pilon· 
30 and Pilon-10 are trademarks of Percom Data 
Company. Inc . 
TRS ·80 1s a trademark ol Tandy Corporat100 and Ra dio 
Shack which has no relalionship 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. 

For your data storage - Pilon-30'"' and 
Pilon-10"" 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. 

For your S-100 computer-the Cl-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/Z-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 Cl-812 dual 

peripheral interfacing PC card .. $39.95 


If you're programming on a 6800 1iC, 

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 locat ion 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 110 

slot. Assembled & tested ..... $59.95 

The Percom ELECTRIC WINDOW'"' 
Memory-resident and programmable, 

this video display character generator 

board for your SS-50 bus displays up to 

24 BO-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 /Cs) $24. 95 

110 size card . . . ..... $14.95 


To order products or request additional lit
erature, call Percom's toll-free number:['1EfUJClM] PERCOM™ 'peripherals for personal computing' 1-800-527-1592. For detail technical in

PERCOM DATA COMPANY, INC. formation call (214) 272-3421. 
DEPT. B 

211 N. KIRBY • GARLAND, TX. 75042 
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Text co11f i 1111ed: 

(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-Rl, 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 

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 
diagra111 . A co111µl ete gmne tree diagram 
would enumerate all possible m oves so 
tliat the oµti1nwn 1nove could be chosen . 

N·R6 dbl ch 

K- RI 

0-NB ch 

RxQ 

N-87 mate 

P·R3 

NxK 

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 visual ized . 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 . 
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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 $80 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 
Ref err al 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. 

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 Refu nd) . 



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 ]). 

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 

-...... 
. I 

Konan'• SMC-100 I• 11er•atlle, fa•t, co•t efficient. It'• the 
dl•k controller that bring• 8· 100 bu• micro computer• 
together with large capacity hard dl•k drl11••· 

V•r•atll• 
Interfaces S-100 bus micro 
computerswith all fixed or removable 
media disk drives with storage 
module (SMD) interfaces. Each 
Kanan 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, FuMsu, Calcomp, 
M+crodata, Memorex, and Ampex , for 
example . 

Fa•t 
SMC-100 transfers data at fast , 6 to 
10 megahertz rates, with full onboard 
sector buffering and sector 
interleaving, and a OMA that's faster 
than other popula r S-100 OMA 
controllers. 

.......~~~TM
............... 

1448 N. 27th Avenue• Phoenix, Arizona 85009 • 602-269-2649 
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Co•t 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 I Dealer single quantity price 

is only $1650, with driver ROM option. 

Excellent quantity discounts are 


available. 


SMC· 100 a11allablllty: 
Off the shelf to 30 days in small 
quantities. (Complete subsystems 
are on hand for immediated delivery.) 

Kanan 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. 
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ABC 0 EFG HI J KL MN 0 P 

Figure 4: Simplified version o f the game tree that assumes each player has 011/y two 
possible m oves. 

win, no matter what White does, and st ill use game trees, but in a slightly 
for exactly the same reason as before. different way. The first thing to do is 

In most cases, however, the game code your knowledge as to when one 
tree will be far from complete. In position is better than another in 
chess, for example, you might be in terms of material gained and lost. Fo r 
the middle of the game, and neither example, if White captures a pawn 
White nor Black can win the game in and loses a Bishop, or captures a 
the next twenty-five moves. You can Knight and loses a Rook, then Black 

Wond ering how to use your mi cro to pr in t c h~ c k s for personal 
and bu siness use l Now. from ARI ES , there is a way to do it e.is ily 
w ith continuous checks in small quantitie s. An d. without ,, huge 
investment . 

Micro check p rin t ing eliminates t ime consuming, error-prone hand
wr iting o f PERSONA i. , PAYROLL, o r ACCOUNTS l'AYAl l l.l checks . For 
hom e o r sma ll busi ness use. it\ an idea whosp tinw has conw : A new way 
to make your micro pay off. 

NOW AVAILABLE FROM ARIES: 
PERSONAL CHECKS BUSINESS CHECKS 
B'li " w idth HV1 .. width 

(7 1/ 1" without mMgms) (7 1,~·· \\11hou1 111.1rg111') 

\ 1/1" dl•pth 7'' dt•pll1 {nu ltuh•'.'i J1/1 •· vow ht·r. I \11 ' ' t ht •( kl 
200 @ $J9 00 .!Oil@ $..+Hllll 

100 @ $79 00 1i00@ ')lJS rill 

lJ.;,1• tor l'it lll'r P.ivro ll or An w1nh l',1Vdhl1• 
Includes impr1111ing of pdYl'r .it uppt'r left oi cht·tk - ·1 luw<; ol UI po.;;1!ion-; t•.uh. h .1 nk 11,11111• .md 
,1 ddres". tr,1nsil and roulmg numbers .•md thE:' f\·1 IC K t•ncodmi..: ill 1Jw bollorn 

Brechur~ ,lnd S,1mpll'" Av.11l,1hlt• Upon K{'(llH'!ll l'rict"•, Good I hru l~J7l l 

lncludt' HANK M IC R I nrod1ng Sl11• 1>t With Ordl?r 

NO ONE ELSE OFFERS MICRO CHECK ARIES Computer rroductsrRINTING SO EASILY. WITH ARIES 
YOUR MICRO rAYS OFF. P.O. Box 7932 B Eugene OR 97401 

Price include fr eight an yw he re in Cu nl ine nta l 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 offigure 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 PRINTERS 

DELIVERTHE WORD 


A totally new printer has arrived. It 
delivers some speaal advantages to small 
business and home computer systems. 
New, expanded paper-handling capabili
ties. Excellent pnnt 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 

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
tumties, write or call 
today: Centronics 
Data Computer Cor
poration, Hudson, NH 
03051, (603) 883-0111. 
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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 

Capturing the Queen 
Capturing a Rook 
Capturing a Knight or Bishop 
Capturing a pawn 
Doubled pawns 
Tripled pawns 
Isolated pawns 
Two pawns next to each other 
One pawn guarding another 
Knight on opponent's side of the board 
Same, with pawn guarding it 
Bishop on strong diagonal 
Rook on open file 
Doubled Rooks on open file 
Rook behind passed pawn 
Rook on seventh rank, two unmoved opposing pawns 
Rook on seventh rank. three unmoved opposing pawns 
Rook on seventh rank, four unmoved opposing pawns 
Rook moved before castling has occurred 
King moved before castling has occurred 
Castled King 
Piece or pawn moved twice in the opening 
Taking two moves instead of one to get to a square 
Knight never moved 
Knight in front of King's pawn or Queen's pawn 
Bishop never moved 
Bishop in front of King's pawn or Queen's pawn 

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, 

9000 
5000 
3000 
1000 
-30 

-100 
-90 

10 
36 
40 
60 
24 
60 

170 
60 

100 
200 
300 

-200 
-200 

300 
-30 
-30 
-36 

- 120 
-20 

-120 

Table 1: A11 abbreviated table of the approximate 11w11erical values assig11ed to a variety 
of possible moves. 

Figure 5: Same game tree as that show11 i11 figure 4, alo11g with a sµecificatio11 of the 
evaluatio11 f u11ctio11 at each leaf of the tree. 

94 November 1979 © BYTE Publications inc 

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 l. 
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 Sand 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 LS A DIFFERENCE IN 

TRS-80 DISK DRIVES CAPACITY 


Expansion interface - gives 
your TRS·SO the disk capacity 
it needs, and much, much more! 

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 you 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, 100% 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 . . . 

935 Camino Del Sur Goleta, 
California 93017. 
(805) 685-4546 

"CAN YOUR EALL Y AFFORD 
INTERNATIONAL TO PAY LESS?" 

Ci rcle 208 o n inqu iry card. 

Quantity discounts available-
Dealer inquiries invited 
,------------TR-21 

I 	Yes, I want to know more about LOBO Drives I 
and what they can do for my TRS·80. Send me 
information on: II 

D 5 1 /4-in. Floppy drive D 8-in . Winchester hard \I disk, 10 Mbyte drive 

I D 8-in. Floppy drive D Double density I 
Single sided expansion interface I 
Double sided I 

I 	 Name _ I 
I 	 Company___ I 
I 	Address _ __ I 

City _ _ Sta te 	 Zip _ 

I 	 Phone No. _ 1 

I 	If dealer, provide resale no. _ I 
L________________~ 
*TRS·BO is a registered trademark ol Rad '10 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 player; it is called alplia cutoff in a 
have to generate node H at all. This case like this, where it is White's 
kind of logic can be applied to either 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 

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. 

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 0 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. 

ANALOG Boards 

A/D 16 Channel, $495. 

12 Bit, High Speed 

D/A 4 Channel, $395. 

12 Bit, High Speed 


8086 Boards 


CPU with $650. 

Vectored Interrupts 

PROM-1/0 $495. 


RAM $395. 

8K x 16/16K x 8 


VIDEO 
DIGITIZATION 
Real Time Video $850. 
Digitizer and Display 
Computer Portrait 
System $4950. 

5-100 Boards 
Video and/or Analog 

Data Acquisition 
Microcomputer Systems 
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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 

• 	 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 

your computer? 

Let the easy-to-use 
Heathkit® Computer 
Language Programs 
show you the way! 

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 you rs elf in the 
driver's seat! 
Order No. EC-1108: $49.95, plus $2.60 shipping & handling. 

Heathkit BASIC language Programming Se•£-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,VlSA or Master Charge. 

Heath Company, Dept. 334·592, Benton Harbor, Ml 49022 

Heath Company 
Dept. 334-592 

~ HEATH=anm·1+;nJ 
Benton Harbor, Ml 49022 

PLEASE RUSH ME: 
D Assembly Language Self-instruction Program 

EC-1108 .. ...... .. . . ... . ... $49.95, plus $2.60 shipping & handling. 
D 	 BASIC Language Self-instruction Program 


EC-1100 ............... . ... $39.95, plus $2.40 shipping & handling. 

Total price ... . . . .. .... . ·--- 
Michigan residents add 
4% sales tax . . .... .. . . . ·---
Add shipping & handling . ·---- ____Total shipping & handling 

Total· · · ·· · · · · · · · ··· · ·· ·--- 
Enclosed please find D check D money order tor$-------- ------
or charge to my D Heath Revolving Charge D VISA D Master Charge : Code "" _____ 

Acct. .;;, 	 Exp. Date ----- 

SHIP MY ORDER TO: 

Name---------,-----~ 
(please print) 

Address-------------

City--------- State ____ 

MONEY-BACK GUARANTEE 
OF SATISFACTION 

If you are not completely satisfied 
with the EC-1100 BASIC Program or 
the EC-1108 ASSEMBLY Program, 

L
Signature--------------------,----------- 

(necessary to send merchandise) simply return programs for a full 
Prices are mail order and subject to change without notice. ED-130 refund of purchas~ price. 
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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 

PET Memory 
Location 

59456 
59457 
59458 
59459 
59460 

59461 

59462 
59463 
59464 

59465 

59466 
59467 
59468 
59469 
59470 
59471 

Function Provided by the 6522 

Output regi ster for 1/0 port B. 

Data regi ster for port A w ith handshake. 

1/0 port B data direction register . 

1/0 port A data d irec tion regi s ter . 

Read timer 1 counter (low -order byte). 

Write to timer 1 latch (low -order byte). 

Read timer 1 c ounter (high-orde r byte). 

Write to timer 1 latch (high-order byte). 

Access timer 1 latch (low-order byte ). 

Access timer 1 latch (high -order by te). 

Read low -order byte of timer 2 and reset coun ter in terrupt 

Write to low-order byte of timer 2 but do not reset interrupt. 

Access higl1-order byte of timer 2: 

reset c oun ter inte rrupt on w ri te. 

Serial 1/0 shift regi s te r. 

Auxiliary control reg ister . 

Pe riph eral contro l regis te r. 

Interrupt flag reg is ter . 

In ter rupt enable reg is ter . 

Data regi st er for 1/0 port A without handshake. 


MOS Technology. The 6522 is a 
general purpose I/O (input/output) 
device, configured as two 8-bit 1/0 
ports A and B. It provides hand
shaking logic associated with parallel 
data transfers occurring through 1/0 
port A. Counter and timer, and 
elementary serial l/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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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 i11µ11t/011tµ11t 

without handshake, strobed inµutl
outµut 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=O 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 al ways 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, "Suclclenly, 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 w1itten in COBOL 
than any other language. Believe me, nothing 
beats it in tem1s of poweiful use of disk files, 
data manipulation facilities and interactive ter
minal communications'.' 

Stanley aclclecl loudly, "And that's versatility and 
efficiency !'cl like to see more of around here. 

"My COBOL-80 package from Microsoft 
includes the MACR0-80 assembler, LINK-80 
linking loader and LIB-80 relocatable library 
manager. I can even call FORTRAN, BASIC, 
assembler and COBOL modules from a COROL
80 program. It's pe1fect-a total software develop
ment package:· exclaimed Stanley. 

Microsoft's COBOL-80 is an ANSI-74 standard 
COBO!. that supports such advanced data 
manipulation verbs as COMPUTE, INSPECT, 
STRING, UNSTRING AND SEARCH: three
dimensional aJTays; full COPY facility; and com-

I 


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 fi les, induding DYNAMIC access, FILE 
STATUS, START. READ NEXT, DELETE 
and REWRITE. Bestofall, interactive ACCEPT/ 
DISPLAY gives the most poweiful screen handling 
capahility possible. 

"Frankly:· says Stanley, "Microsoft COBOL-
80's pe1fo1111ance is so supe1ior 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 
!SIS-II operating system with documentation is 
$750. Documentation may be purchased sepa
rately for $20. Dealer purchases and OEM 
license agreements available on request. 

MllllCROSOff 

10800 N.E. Eighth Suite 819 
Bellevue-. Washington 98004 
200/ 455-8080 Telex 328945 
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Disco-Tech TM. 

DDT 

T.M. 

Disc Drive Timer 
for TRS-80 ( 16K, 32K, 48K) 
& Apple Microcomputers 

Works with any disc drive. 

Radio Shack (new & old 
model drives ), Shugart, MP/, 
Pertee & 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 Pertee. 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. 

B e sure to specify TRS-80 o r Apple. 

Cassette s1495 Appl_e ovaHable 
on diskette only . 

Diskette 5 l 99 5 
Postpaid 

Check, M.0 .. Viso, Mastercharge 
California residents add 61.Jl soles tax. 

MLUP-1 

Machine La nguage 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/ REPEA T 
FORMATTED INPUT - UPWARD 
SCROLLING - DOWNWARD 
SCROLLING - SHIFT & DELETE 
SHIFT AND INSERT 

$2 5 
Postpaid 
Write today for complete 
deta ils or to order. 

diSCb 

qegfi 

microcomputer products 
a div1s1on of 
Mo r ton Technologies, Inc. 
P.O. 	Box 11129, Santa Rosa, Ca. 95406 

Dealer inquiries invited. 

*********** 


Listing 1: PRINTSCREEN. a program in BASIC which provides a hard copy of any 
characters displayed on the PETs 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 R£1' FILE~ "PRINTSCREEN" 
10 REP! OOTPUT DATA TO EXTER~ DEVICE 
15 REP! ~E WITH LINE PRINTER 
lb R£1' CB2 FOO DATA STROBE; TO !B'ICE 
18 REt1 CA1 FOO AOOOlf!GiFRCf1 rfVICE 
20 PO<E 59459,255:1D DIRECT!~ OOT 
25 GOSUB tOO:ID ~ r«JT READY 
34 FOO 1=1 TO 25 :ID SCM R™S 
3S FOO J=l TO 40 :REt1 SCAN CG..~ 
3b V=PEEJ<l327b7+J-1+40t!l-1ll 
37 IF V>64 TI£N V=V+32 :Rel Le.ER CASE 
38 IF V<=2b TIEN V=V+b4:REM UPPER CASE 
39 IF V=128 TI£N V=V-9b:REPI SPACE 
40 IF J=l TI£N 180 : ID PRINT SPACE 
50 PCfE 59457,V AND 127:Ral SEND VN...l.E 
51 GOSUB 150: ID READY TO OOTPUT 
52 GOSUB lOO:ID r«JT READY 
Sb ACK=PEEKl594b9lAND2:1D INT FLG REG 
58 IF ACK 0 2 TI£N Sb: REP! ACKMllflG 
70 tEXT J 

READY. 

READY. 
LIST 71-97 

72 PCfE 59457,13:1D CR 

73 OOSUB 150:R£1' READY 

74 GOSUB tOO:ID r«JT READY 

7b PCfE 59457,tO:ID LF 

78 ~ 150:1D READY 

80 tEXT I 

82 GOSUB 100 

84 Pl)([ 59457, 128 :ID STCf PRINT 

85 PRINTDml 1471 :R£1' CL£AA SCREEN 

8b END 


READY. 
RlJ4 

changing the contents of decimal 
location 59468 (the peripheral control 
register). 

Interfacing to a Line Printer 
T his example demonstrates how 

the PET parallel p ort can be inter
faced to a line printer. T he firs t 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 REt1 StJIWJTItES 
100 REP! SET CB2 TO LOOIC t:tt:JT READY 
110 PCfE!594b8J,P£EK!594b8l 00 224 
120 REH~ 
150 R91 SET CB2 TO LOOIC 0 :ID READY 
lbO Pl)([ !594b8l,PID:!594b8l~HlU92 

170 RfT~ 
180 V=32 AND 127 :Rat SPACE 
182 OOSUB 150: ID READY 
184 OOSUB 100: ID r«JT READY 
18b OOTO 50 

READY. 
RlJ4 

READY. 

Pl)([ 59468.14 


READY. 

LIST 200

200 PRINT" UPPer ind Lo~er Case • 
240 PRINT"AOCrfFGll~nMIXYZ" 
250 PRINT"abcdefghijkl1nopqrstuv~xyz" 
300 PRINT" These listings ~ere .ade on 
310 PRINT" Tl "odel 810 Printer" 

READY. 
RlJ4 200 
UPPer and Lower Case 
AOC[(fGll~TUVWXYZ 

abcdefghijkl1nopqrstuv~xyz 

These listings lf!re 11&de on 

TI Plodtl 810 Printer 


READY. 

RlJ4 5 


face . Figure 1 is a block diagram of 
the in terface design. A data strobe! 
aclcnowledge 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 
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SELECTOR Ill - 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 


I • I .. . I ... .. .I ·1 · · I1l! 

I ... ,..I ·1 " ' · 11 I • I ,.. . I 
[ I • I 14 . I I ·1 · 1• ·r•• 

• I ... I •1 . I I • I 

I I.' . I 14 · I ·1 · I ,..I 
,..I ... • I 

' I .. I 14 . 
I I 14 . I I ... . I 

p .•. I I ·•· [ I • I I• • I .' 14 · 1 
.. .I .. I '14 • • .,. 

•• I .'. .. • ........ .,. • .. II I ,..I .'. 14 • 

• I ' • ,,. •.. ' • II• • ... '14• 

• .. • .,. • I ,,. • ' • II .. '14 ·1 
I.'. re . • • . . .. 
.1 • ,.• I ,..• I • I 14 · 

r111 t!~ ~l!~ S ELECTI:>R UI 
'l~ .....-.~ I 

i.i 1··- A ~.i 
I.'. . . I • .1 ... I ~ 11 II 

.. • >I " •l'J·l · .. .•.. .I &, l I ...... I • • II 

I ..... 04 · • • I.' 

• ,I • I II --
' • • tj• I I I.' 

• . I I '1 . • II 

• • M" I I • J 

I ,.. I I • I ... I .'. I • I II 

. . • I II " II II .. M" ...... .,. I 

I ,..I .I • I ·•. I .'. • ···- • II 

' • I ... • II "{I I • I H : ,.,... . .. Circle 213 on inquiry card. 

RANDOM, MULTl-KEY RECORD RETRIEVAL under CP/M, COOS, IMDOS, ADOS . .. 
SEL ECTOR l l l·C2 ALLO WS INSTANT 
RECALL OF ANY RECORD USING ANY IN· 
FORMA TION ITEM IN THE RECORD. That 
statement deserves re-reading, because 
that ability makes SELECTOR lll·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 lll·C2 
shines and fills the professional and per
sonal need. 

With SELECTOR lll-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 immed iately . 

• 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. 

SELECTOR ll l·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 CB ASIC Ver s. 2. 
and is p1 iced at $345. lt"s available in a 
variety of CP/M. disk for mats including 
Dynabyte: North Star: Micropolis: TRS
80: Helios II: Heathkit: iCOM: Altair ; lm
sai; C1omemco: and othe1 s. 

1 Available horn compute• s 101 es wo1 ldw1de I• create a unique report that contains 
The system represents the state of the the precise information you need - with I LIFEBOAT Associates I 
art using Micro -Ap's unique record index numerical totals , averages. maxima, and I 2248 Broadway, Suite 34. I 
ing, query, and report writing methods. minima -for any period of time and sum I New York. NY 10024 • (212) 580-0082 I 
It's 'menu driven ' and uses screen marized by name. date...or by any item I Or order direct from I 
displays with all the instructions and er  you want. MICRO-AP I 
ror sensing that allow the novice to I 9807 Davona Drive. San Ramon . CA 94583 
quickly learn the system and accomplish • bring an application on-line in hours in I (415) 828-6697 I 
his tasks. stead of months. 



LINE PRINTERPET USER 
PORT 

OUTPUT OATA 

) OATA PORT PA7-PAO 

IJ5: C-Ll 

- OATA STROBEOUTPUT CB2 
IJ5:-MlHANOSHAKE 

I 

ACKNLGINPUT CAI 
IJ5 : -BlHANDSHAKE 

PA7-PAO= 	 Output data used to support 
printer data port. 

DATA STROBE: 	 Signals to printer that data Is 
available at the printer data 
port. 

ACKNLG: 	 Signals to the PET that the 
printer has accepted the data. 

J5: -A 	 PET user . port connector J5
Pin A. 

PRINT SCREEN 

Initialize 1/0 port 
Dato direction register 
for out put. 
Output hond•hoke CB2 
not ready. 
Set DATA STROBE 
Scan indices, I : J: I 

Get Dato 
PEEK at location 
for 
Row I. Column J 
ASCII Value' V 

YES 

NO 

Load Data 
POKE 59457, V 

Reset DATA STROBE 

Set DATA STROBE 

Figure I: Block diagram of printer inter
face usii1g the PET user port (MCS6522 
port A) . ]5 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 1/0 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 

figure 2, and a program listing is in
cluded in listing 1. The program is 
called PRINTSCREEN. lt 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. ln 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. 

,------- ----, 
I Acknowledged I 

---~ by I 
: printer I 
L __________ j 

NO 

return 
feed 

NO 

STROBE 

NO 

J ' J +1 

')utput carrioQe 
Output line 

I ' l+I 

Set DATA 

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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Disk a,eratinl s,stem
o oos 1.0 by the Original Author 

that go far beyond 2. 1EFFECTIVE SEPTEMBER 1 check tnese oos 3.0 teawres ...
ONLY NO KEY souN<E. urw••os coM""sL< fROM 2 .1 • c"<CK <OfSEEK .......o ....w•n• • LOC. VARA•L• LENG'" .-co•OS 

sKIP. o\SK LOGGING Of MESSAGES. so01. c""N. w•n• <Of 
ru•G•. sn. RES<' ••ou1E. •"" & LOAO fOR 1 oRl-<E sYS· 
..... fORMA1 w10 ...... o\R fROM BASIC. "'c". LINK 
usER o<f\NEO «".KEY ,u10 .....,.""'"ANO LOWERc•SE o•"''". '"'"LOCK ....232.C oRI"'"'

.p,c..USE .usER oE\l\CE coNIROL sLocl<.SS. . 
.& 

·MlJLll pR01ocoLs coMMUNICA110NS 

HARDWARE OFTWAR 
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woth the TRS-Bo'"' Drives that are c .... S375.00 ea. O Mo . . T. Relocate S e . onotor lor TRS ,:.: .95 
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Will allow Turni.'nd Radio Shack Ori~~p~etely compatible 

RS-232 l/D . ands that reside : ... ... ...... S4 
writer Ill 132 C . . . . . . . . . . 

O DEC . or ertec Dr ives rote on other sid," loadin~ _Program 1/D Monitor ~.95in.I Disk S '" No. 3
110 ' haracter · · · · · · · · · · · $35 00 modilicatio.° Disk Editor /A.SMymbTohc Dump 10 Oi·s~ ,us . 
. to 9600 band . . . . . . . . . . . . . . PCLENO · ·· rack & S orrs truly the nicest _EIA tractor leed k ...... S2500.00 . · · ·... ... ec l/D lor 

D 701 Centronic TR printer available. 130 ~ybuard printer. This 0 Will Patch ASCII ·,i·I · .. . . ... ..... . ..... . .

FILES so that the es ol Basrc Progra ...... S15.95

:~:,Electric Penci~ /~;vE be _loaded in t:;h~rDtie xt or 
Bidirection~I p ACTOR FEED ay delivery) 

2.% times as f~; ter .......... . 
DATA 


"" 132 Ch 1 as the Rad io Sh ....... · · · · Sl 500 00 l.: MAKE will automaticall d1 t1n g purposes com sk Vers ion ol 
plu . ar. Carriage B ack 779 p . .g '"and use . Shi ell tone. Co rinte r. has full a Diskfor ~a~~~e ~NO MAK~ 0~~e:te file e~i°nP~~~~~e 

0 200 ns 16K pped freight COO mplete with Cabl 
. Dynami M . e These are twoealm . . . . . . . . . . . . . 

sron Interface, Life~i emory Clip• for Ke ol Program lr~;gr~ms that will a;I ~~- .......... S69.95 
L1l etime Guarani me Guarantee, completyboard or Expan· purposes . When th isk and store it iou to take any type
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· .S79.95 

0 TRS -SO ,. eypad Kit CP/M I for the TRS-SO .• e program. willlevel )) _ ISk · · · · • • · .. S750.00 

D Expansion lntert .... IBOBOI.n~~udei" MOVCPM, STAT
· · · S275.00 CP/M . ...·.Pus 6 user manuals . . PIP. Dump, DOT . ASM 


_____D R:_S ace .
:.:.:. ·.,23><2 ·C Interface .s 89.00 
C Basic-2 Incl .d. ........... . .
O C BASIC 2 u es : XREF2. CBASi .. .. . .. · · · · · S150 00 


G2 LEVEL Ill B.. . . ......... ..... a11d manuals . . 

0 TELCOM _ T ASIC for TRS-SO ·~ . . ....... · · · · · S99 9 
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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 (dt) in seconds and 
the height in miles of the desired orbit 
are required. During each iteration, 
the computer calculates formulas of 
the form : 

V.1'""' = V,,,, ,, ,,, + accelerat ion x dt (1 ) 

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
conds is 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 
Text co lltim1ed Oil page 108 
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Gary Sivak 

19 Madison Trail 


Hopatcong NJ 07843 


Listing 1: BASIC listing of the rocket la1111cher program. 

ROCKET LAUNCHER PRO~RA M 

HJ DIM A(lOO) , AO (lOlJ) ,Al (7) , A2 (7) , A3 (6) ,A4 ( G) 
20 PRINT " DESI ::; "J Arm OR'3IT A SPACE SHIP. TYPE NO . STAGE3 UP TJ 6 . " 

30 INPUT ·'IS 

40 PR I NT "VERirICATION, " ; AS ; " STAGES." 

so .A6 = As + l 
60 PRINT "ENTER ITERATION TI"'lE U St::C., AND O R'3IT HEIGHT IN MI. " 
7U PRINT " . 1 SEC . IS OK AND • 01 3ETTER, BUT ~~ITH MORE CPU TI!>JE. " 
80 I"JPUT 1\7 , AB 
90 PR I"I T " VERIF' I CATION , ITERl\TIOflJ TrnE ";A7 ;", ORB I T HE I GHT "; AB 
1 00 PRINT "ENTER Pl\YLJl\O WE I GnT IN POUNDS . " 
1 1 0 L'J PUT A 2 (A 6 ) 
120 A l (A6) = 0 .0 
130 PRINT "VERil'ICATION, P AYLO AD ·.~EIGHT , ";A2(1\6) 
140 rOR 1\9 = 1 T0 1\5 
lSO a = A6 - 1\9 
1 60 80 = 3 + 1 
1 70 PR I NT " ENTER STAGE " ;3; " r UE L l\ND HULL WE I G~TS I N L3S. " 
1 80 IN PUT l\ l (B) , 1\2 ('3) 

1 90 PRINT " STAGE " ;i3 ; " rUC:L ";1\1('3) ;" LBS ., HU LL " ; A2 ( B);" LBS." 
200 A2 (3) = A2 ( B ) + A2 (80) + Al ('30) 
210 Bl = .A2 (8) + Al (3) 
220 PRINT "ENTER STAGE ";'3;" THRUST l\T LEAST ";31;" . LBS. " 
230 IC>JPU'l' l\3 (B) 
24U PRINT " STAGE " ;3 ;" T HRUST, ";A3(3); " LBS. " 
2SO PRIN T "EN T t::R SPf:C i rIC I "'lPULSE Or STAGE " ; B ; " r UE L /OXID I ZER . " 
260 PRINT " TllIS IS TCJE THRUST - TO - BUR:'< RATE RATIO. " 
270 PRINT " fOR GASOLINE =250 , PEROXIDE =300 , LIQUID HY DROGEN =500. " 
28u UPUT A4 (3) 
290 PRINT "VERirICATION , STAGE ";B ; " SPECirIC IMPU LSE ";A4(B) 
300 NEXT A~ 


310 32 10 

320 '33 82 * A7 
330 B4 360 
340 '3S '3 3 I 1 00 . 0 
3SO '36 S280 . * . 3048 
36U B7 6 . 67E- l l * 5 . 983E24 
3 7 0 B 8 ATN ( 1 • ) I 4 S . 

380 39 90. 

3SIO C = 1. 0 
4 0 0 CO S QR (B7/9. 8 06 6S) 
4 1 0 C l CO 
420 C2 SQR(B7 / (C0+'36*A8)) I .3048 
430 CJ 0 . 0 
440 C4 0 . 0 
4SO cs 0.0 
460 C6 0 .0 
470 C7 0. 0 
48 0 CB 0.0 Listing 1 co ll ti llued O il page 108 

Circle 349 on inquiry card. ~ 
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• 	 Tabs 
• 	 132 COlllmns 
• 	 10. 12. 13.2. 16.5 


characters/ incl• 

• 	 2. 3. 4. 6. 8 or 12 lrnes1111ch 
• 	 Optional trac101 feed 

Teletype 
Model 43 KSR 

$1095.00 
• 	 110 or 300 baud 
• 	 RS232CI ASCll 
• 	 Pin feed/8 1/2 " H x 11" W 

paper is perfecl fo1 filing 
and copy 1ng 

• 	 Sl11 fl loc..k Key 
• 	 Prinl Key 
• lnley1ated Nume11c Pad 
• 	 Ed1\1ng hJ11c\10ns 
• 	 E_xt1ernely Cu111pac1 


15"Wx 19"Ux14"H 

• Silent la11 - f1ee upe1 a11u11 

PENRIL 300/1200 

MODEM 


Originate/Auto-Answer 


$799.00 

• 	 RS232 
• 	 Full dllplex over vo rce 

grade phone Imes 
• 	 1 year warranly 
• 	 Stand alone 

USR-300 Series 

USR-310 Ori9inate . 

Acoustic Coupler 
$159.00 

• 	 0-300 Baud 
• 	 Bell 103/ 113 compal rble 
• 	 Sland Alone 
• 	 RS232 
• 	 1 Yea1 Warr anly 
• 	 Crystal Conlrolled 
• 	 Stale of the Ari LSI circuitry 
• 	 5 stage aclrve frlte1s 

U.S. RDBDTI CS, I NC. 
1035 W. LAKE BT. 


Sales cH1cAao. ILL. 6060? (312) 733-0497 

General Offices (312) 733-0498 

Service (312) 733-0499 


•• 	 Circle 379 on inquiry card. 

LA34 
DECwriter IV 

$1229.00 
• 	 110 ur 300 balld 
• 	 RS232C i ASCll 
• 	 f 11ct1un feed/lip lo 15" wide 

pape1 
• 	 9x 7 dol matrix. 1rnpac1 

prn1t111g 
• 	 Upper !lower case 

• 	 132 COIL1mns 
• 	 Upper/lower case. lrue 

descende• s 
• lJut <liitl11x impact p111111ng 

The 550 BANTAM 

from Perkin-Elmer 


$799.00 

All the features of the 


Hazeltine 1400 & 

LSI ADM -3A plus 


• 	 Uµper /Lower Case 
• 	 7x 10 Cl1arac1e1 Matrix 
• While or Black Characters 
• 	 T ranspar enl Mode 
• 	 Addresable C111 sor 
• 	 lab hrncliun 
• 	 Bacbµace Key 

• 	 0-300 or 1200 baud 
• 	 Bell 212A & 103/113 

compatible 
• 	 FCC cerlified for direct 

connection lo phone lines 
via RJ 11 C voice Jack 
(standard exlension 
phone 1ackJ 

USR-330 

Originate/ 


Auto-Answer 


Modem 

$339.00 

~CC cer11f1ed for direcl 
conneclion lo phone lines vra 
slandard exlensron phone 
iack 

USR-320 
Auto-Answer Modem 

$319.00 

Give them 

the Gift of 
- - L·&. 
·~S:.1!nE 

CHUDREN'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 pediatr icians 
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 hosp i tal 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 gif t . 
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0 	 CP/M• Floppy Diskette Opereting System - 0 BOS C Compl.ler - Supports most major lealures aloJJ)f !
~~~
Packages supp fied on diskette complete with 8080 as language. includrng Structures. Arrays. Pointers. recur· 
sembler text edftor . 8080 debugger and ·1ar1ous ul1hl1es s1ve !unction evatua lion, linkable with library to 6080 bi· 
plus lull documenta11on. CP1M available conhgured for nary outpu1. Lacks data initialization, long & lloat type and 
most popular compulerld1sk syslems 1ncludmg: Norl/1 slatic & register class spec ifiers. Documentation includesI ~ ''-:.~::;.""" MICROPRO M.nu•I Alon"
Star Single, Double or Ouad density. Altar 8'" disks. 	 " C" Programming Language book by Kernighan & 
r-ie• os 11. Ex1dy Sorcerer Vector ML PolyMorph1c D 	 Super-Sort I - Sort. merge. exlract uhltty as absolule Ritchie . .$11 0/$15 
6813t +Healtl Hl 7f 01 HB9t. TRS-601. 1COM 3712 and 	 executable program or linkable module in Microsoft lor
1COM Micro Disk plus many ott1er conligurat1ons avail  r:nat. Sorts fixed or variable records wi1h da1a 1n binary. D Whlteamlth1 ' C ComplJer - The ultimate 1n sys-

able all tne shell . . . .$145/$ 2 5 BCD. Packed Decimal, EBCDIC. ASCII. floating, fixed 
 lems software tools. Pr I ter code than Pascal 

point, exponenltal. held JUS!tfied, etc. elc. Even variable with onlorms lhe lullD 	 MAC - 8080 Macro Assembler Full Intel macro de~ni more extensive to 
t1on s Pseudo Ops include RPG. IAP AEPT. TITLE, 
PAGE, and MACUB. Z-80 library included. Produces D Super-Sort II - Above available as absolute orooram 

number al fields per recordl .$225/$25 UNIX""" Versio f; cribed by Kernighan 
and R1lchie. an over 75 !unctions !or 


Inlet absolute l1ex output plus symbols file tor use by SID only . . .$1751$25 
 J?er1ormrng 1/0. and slorage alloca
(see be low) . $1 00 1$15 
 llOn. Compiler output in A- alural source. Supplied with0 Super·Sort Ill - As 11 w11hou1 SELECT1EXCLUDE A-Natural (see below) requtres 60K CP/M . .$8301$30

D SID - 8080 ~ymbohc debugger Full lrace. pass count $125/$25 

0 	 Word-Stir - Menu driven visual word processing sys·and oreak·po1n1programI 1s1ing system with back-lrace D ~-~tur•I - Narraliveii~\tr w1l h lin_king loade r. 

and h1slogram uhl1t1es Wh;n used with MAC. provides hbranan. extens1ve~1i rEUlir1j hbf"ary in A ·Nalura1
lem for use with standard terminals. Text formatting perlull symbolic display of m~mory labels and equated relo~atab le form~~ n r~ horn A-Natural source 

values . .$85/$15 ource and lrom A-Natural rel to
formed on screen. Facilities !or text paginate, page lo Microsoft MACf3('.)l;

number. Juslify . center and underscore. User can prin t source .. .. .. . .. . .. . . . . .$330/$15D 	TEX - Test rormaller to create paginated. page· one document while simultaneously editing a second. 
numbered and 1ushlred copy from source text nies . d1- Edi! !aolit1es include global search and replace. read/ 
rectable to ~sk or printer .... . .. $851$15 wri1e lo other text li1es. block move. etc. Requires CRT 0 ALGOL 60 Compiler --·· Powerful block-structured 

terminal with addressable cursor posilioning $445/$25
D 	 OESPOOL - ~aonrcfg~;~~t~_rn3e~0c~°m~~~: (~~~~:iYAAMiic ;y~f~Program !o permit s1mullaneous prinling 

0 Word·Master Text Editor - In one mode has super 1mplement1ng almost a11 Algol 60 report features plus~~~~~el~~~s~11~k ~·~h i .I~ _ user -~x.e~~te_s_ a~.other~~$~~ 	 set o! CP/M's ED commands rnctud1ng global searching many powerful extensions including string handling direct 
and replacing. forward and 00.c kwards 111 hie. In video disk address 1/0 elc . Requires Z80 CPU ... .$1991$20 
mode. provides lull screen edito1 for users w1lh serial D 	zeo Development Package - Consists al: ( I) diskaddressable-cursor terminal . .. ..$ 1251$25 1ile line edttor. wrth global inter and 1nlra·hne fac11t11es: (2) 

ZBO relocalLng assembler. Z1log/Moslek mnemonics. 

SOFTWARE SYSTEMS cond1t1onal assembly and cross reference l able 


MICROSOFT f of,vJ 0 CBASIC-2 Disk Extended BASIC - Non.1nteract1ve 


(}fl/J.~~?/ 
capab1ilt1es. (3) hnkrng loader producing absolute Inlet 

BASIC with pseudo-code compiler and runllme interpre hex disk hie. . .$95/$20 
D Disk Extended BASIC - Version 5. ANSI compah ter. Suppons lull tile control. chaining. 1nteper and ex 0ble with long variable names. WHlLE1WE NO. chaining. lended precision variables. etc. $ 10 9/11 5 

variable 1engtt1!tie records ...... .. .$300/$ 25 

D 	~!SJ~1~~:ft~~~!rp-;e,~~a~dag~1~~~e~"?~~t;r'';~~~~ ~r;ffe_~ D DISTEL - Disk based disassembler lo Intel 8080 or 

put. Includes Macro-80 Also hnkable to FORTRAN-80 or 

hOn Produces standard Microsoft relocatable binary out · 

TDUXrlan ZBO source code. lfstmg and cross reference 

COBOL·80 code modules ..$350 1$25 hies. Inl et or TDUXitan pseudo ops opt1ona1. Runs on
;)r~ 

"080 	 " .$65/$10
0 	 FORTRAN-80 - ANSI 66 {e<eept lot COMPLEX) 

plus many extensions. Includes reloca1able object com STRUCTURED SYSTEMS GROUP 0 OISILOG - As DISTEL to Zilog Mos!ek mnemonic 
plrer . linking loader . library with manager Also includes files. Runs on ZBO only ..$65/$100 	 General Ledger - lnteracl1ve and flexible syslemMACR0-80 (see below) ,$4001$25 

prov1d1ng proof and reportoutpul s'. Cus1om1zahon al COA D TEXTWRITER Ill - Text formatter to juslily and pag1
D 	 COBOL-80 - ANSI ·74 Relocalable object outpu!. created 1nteracl1vely. Mulhple branct1 accounting cen1ers . na1e tellers and other documenl s. Special features in

For ma t same as FOA TRAN -80 and MACAO-BO Extensive Check ing perfcrmed al data entry for prool. clude inser1mn of text d.ur_ing exe_cution from other disk 
modules Complete ISAM. interactive ACCEPT!DIS- COA correctness. etc. Journal en lries may be balched files or console. perm1tt1ng recipe documents lo be 
PLAY . COPY. EX TE ND .. . ..... .$625/$ 2 5 poor to posting. Closing procedure automatically backs created from linked lragmenls on other files . Has lacili1ies 

D 	 MACR0-80 - 8080 280 Macro Assembler Intel and up input files. All reports can be tailored as necessary. !or sor ted index. table al contents and lootnole insert ions. 

Zt!og mnemonics supporled Relocatable lrnkable output 
 Requires CBASJC .. . .$8991$ 2 5 Ideal for contracts. manuals . etc . .$1251$20 

Loader Library Manage1 and Cross Relerence L1s1 D Accounts Receivable - Open item system with 0 Postmaster 

ut1hhes included $1491$15 oulput for internal aged reports and customer-oriented mainlenance. F 


0 	 EOIT-80 - Very last random access texl editor !or text statemenl and billing purposes. On·Lrne Enquiry permits and label produ 
with or without line numbers Global and 1ntra·line com· 1nlormat1on lor Cuslomer Service and Cred11 depar1· which provides 

mands suppo1ted File compare u!ilrty mcluded $ 891$1 5 
 11ents Interlace lo General Ledger provided ii bolh sys· lorms. Requires CBASIC 


lems used. Requires CBASIC .$ 6991$25 

0 WHATSIT?" - - Interactive data-base system using


MICRO FOCUS associative lags to retrieve informahon by subject Hash·
0 	 Accounts Payable - Provides aged statements of 
accounts by vendor w1lh check wrihng lor selected 1n 1ng and random access used lor fast response . RequiresANSI COBOL0 	 CIS COBOL (otandsrd) - 74 vo1ces. Can be used alone or with General Ledger and/or CBASIC 	 . .$1251$25w1lh NAO. Requires CBASIC .$6991$25~t~S1f!~ef~mg~~~~ully ~:s~o~~~rl1::1~1~i~~ 0 	 XYBASIC lnteraclrve Process Control BASIC - Fulldynamic load nd a lull ISAM hie 0 	 LETTERIGHT - Ptogram ~~ij!e . ed;t . and type let- disk BASIC lea1ures plus umque commands to 11andlelaality. Also , interactive debug 	 ters or other doc tlcll(tJ&s to enter . display. bytes. rotate and sh1tt. and to test and set b1 ls. Availableand power1ul sions to suppo11 protected 	 de\ele and move vfdeo screen presenta 1n Integer. Extended and AOMable versions .and unpro!ected CRT screen formatting from COBOL 	 non. Designed to w1th NAO for form letter mail lnleger Disk or lnleger AOMable . . . . . .$295/$25 programs used w11h any dumb terminal . . . $850/$50 	 ings. Requires CB . ..$1 791$25 Extended Disk or Extended ROMable ..$3951$25 


D as COB -~&SOL subset compiler D NAO Name and Address selection system - 1nteract1ve 

tor usf: on 1~lf'r Valuable range o! mai l hst creation and maintenance program wrth oulpul 
 D SMAUSO Structured Macro Assembled Language 
COBOL la y at level 2 and including as full repo11s w1lh reference dala or reslncted 1nlorma· 
 Package al powerful general purpose text macro proc

tion for mall labels. Transfer systern to1 ex tracl1on and~~:ma;~e:~1nals .. acti~e- ~~~~~n~:s~~i~g 	 ~~s~s~~~~l~rA~a~~~~e~~~:,g1~~~~~~~[~1SE . S~t~~transfer ol selected records to ueate new files. Requires 
CBAS!C . . .. .$79 /$ 20 REPEA T -WHILE . 00-ENO. BEGIN -ENO constructs


D Forms 1 - CAT screen eddor lo build applica!ion CAT ' ..$ 751$15

0 QSORT - Fast sorllmerge program lor hies with l1xed
~o~;n~1sc~g~&_o1ec1ed and un rp1,~~c~~~n~~~~O i~k 

record length. vanable held length mformat1on. Up lo live D SELECTOR II - Data Base Processor to create and 

COBOL program~ e..::Rore ol writ ing screen ascending or descending keys. Full back -up of rnpul hies maintain single Key data bases. Prints lormatted. sorted 

1npul and output hand and greally speeds created. .$95/$20 reporls with numerical summaries. Available for Microsofl 

1nlerac11ve applica ming. Output requires C\S and CBASIC (slate which). Supplied in source code 

COBOL compact compiler S1 25/$ 20 . .$195/$20


~::.rt:iDORIAN SOFTWARE 
lJ 	Formo 2 - Fo1ms 1 sc•een eo;im plus ;ndexed hie D SELECTOR Ill - Multi (1.e .. up to 24) Key version o f 


apphcat1on program ge. ne!,?\i' l !'LJlomahcally creates a 0 PAYROLL SYSTEM - Mainlains employee master Selector II. Comes with applications programs including 

query and update~l"'t!Ef!ed files using CRT file. Computes payroll withholding lor FICA. Federal and Sales Activity, Inventory. Payables. Receivables. Check 


Stale taxes_ Prmts payroll register. checks. quarterly re· Register. Expenses. Appointments. and ClienL'Patient.
~~~c~~e~re~~: ~~u~~~~~~; ~~g[i~~~~: ports and W·2 forms . Can generate ad hoc repor1s and Requires CBASIC. Supplied 1n source code .$295/$20 

p~ed by e1lher at CS COBOL compilers .. . .$2001$20 employee form lelters with mail labels. Requires Enhanced version !or CBASIC-2 . . ,$345/$20 


CBASIC. Supplied in source code . $5901$35 
 1	 1 
EIDOS SYSTEMS 0 	 APARTMENT MANAGEMENT SYSTEM - f'l . O ~~c~~~?~xc,~:,!;~ .~~;~=~~ IBM ~~~,'~~1~~~·d;~


nancial management system for receip1s and securi ty play directory information and edit the dala set contents
D 	 KISS - Keyed Index Sequenttal Search. Oiiers com
deposits al apartment proiecls. Caplures data on vacan· Provides full file transler lacihhes betv.-een 3741 volumepleie Mulh-Keyed Index Sequential and Direct Access Irle 


managemeni Includes bu1lt ·1n ut1hly !unctions !or 16 or 
 cies. revenues. etc. for annual !rend analysis. Daily repor1 dala sels and CPIM files . $ 19 51$10 
shows late rents. vacancy nohces, vacancies. income32 b11 ar11hmet1c s111ng11n1eger conversion and slrrng 0 BASIC UTILITY DISK - Cons,sts of : 111 CRUNCH. 


compare Delivered as a relocal able linkable module in 
 1os1 through vacancies. etc Requ1res CBASIC. Supplied 
14 - Compacllng u1'til y lo reduc e size and increase1n source ccx:le. .. .. .. .. .. .. . . . . . .$ 5 9 0 1535M1crosof1 rormat for use with FORTRAN-BO or COBOL  1he speed ol pr asic and TRS-80 

80. etc. 	 . .$5351$23 0 INVENTORY SYSTEM - Captu•es siock te,ets . Basic. (2) OPF n subroutmes !or 

cosls. sources. sales. ages. lurnover. markup , etc . comput'ing !unctions including
D 	 KBASIC -- M1croson Disk Extended BASIC W•lh au Transaction 1nlormation may be entered lor repo1t1ng by 	 square root, natu 10, sin, arc sin. hyber-

KISS 1acll1t1es. integrated by rmplementahon of nine salesman. type of sale. dale of sale, elc. Reports ovail· 	 bolic sin, hyperbolic arc sin. elc . Furnished 1n source onadditmnal commands in language. Package includes able both lor accoun11ng and decision makrng. Requires 	 diskette and documentation .. . .. ... .. . . .$501$35
KlSS REL as described above, and a sample mail hst CBASIC. Supplied in source code. . ..$590/$35 
progrnm . .$995/$45 0 STRING BITS


D CASH REGISTER - Ma1nla1ns hies on daily sales. Roulines to lind, 

·c p M 1s a trad (oname ot 01g11a1 Res.~arcn Files dala by sales person and item. Tracks sates. over · and compare cha 


·· i!:lO 1!-i a trademark al L1log. Inc 
 rings. refunds. payouts and tota l net deposits. Requires eliminates the pro 
CBASI C. Supplied rn source code ..... .$5901$35 handling rn FOAT""" UNIX is a trad,.mark ' Jt Bell Laoorarories 

"WHATSIT? is a trademark of Compuler Headware. 	 D Flippy Disk Kit ~ Templale and inslructions to mod.ilyD 	 tiny C - lnleraclive 1nterpr~e syslem for teaching single sided 51.1. " diskettes for use o1second side in smI CP M lfJr Hea1h l RS- BOModel I and PolyMorpt11c t-1813 are structured programming techniques. Manual includes lull g\ed sided drives . . ..$12.50mod'11ed and must use especially como•led ' ers1ons of 	 source l1shngs ...$75/$40 
s•1s 1~rn and applications soilware 


t I Po1yMorpn1c tlb 13 CP M sct1eduled tor Se~Jtomoer 15 release Pnces and spec1!1ca11ons sub1ec1 to c1iange '.'.'1!hout notice 


Orders mus! specify 

disk sys !ems and 
tormats e g North 
Siar single or douole 

Software for most popular 8080/Z80 computer disk systems 
including NORTH STAR, iCOM, MICROPOLIS, DYNABYTE DB8/2, density. IBM single or 

20 .256. Alt air . Hehos 
II. Mrcropoti s Mod I orEX/DY SORCERER, SD SYSTEMS, ALTAIR, VECTOR MZ, 
II. 51/4" sol! secto1 
(Micro 1COMiSO 
Syslems Qyqaoyte). etc 

8 11 /BM, HEATH H17 & H89, HELIOS, IMSAIVDP42& 44, REX, 
Add $I /item shipping 
($2 rn1n) Add $1 
add1t1on al for UPS 

POLYMORPHIC 8813; OHIO SCIENTIFIC and IMS 5000 formats. 
c oo 
Manual cost 
applicable against 
price or subsequenl 
so!lware purchaseShopping List The sale al each 
01opr1ety software 
p::ickagt:> coriveys a 
license 1or use on one 

\.·p 	 system only 

Lifeboat Associates, 2248 Broadway. NY., NY. 10024' 
relex. 668585•o.1rhe Software Supermarket 1s a trademark of Lifeboat Associates (212) 580-0082No.6 



Listi11g 1 co11ti1111cd: Text c011 ti 1111ed: 

pounds being required first. For each 
490 c~ = o.o stage, the computer then asks for the 
500 D = 0 . U weights of the fuel and hull (or
5 1 0 DO 0.0 

S20 D l = 0 . 0 tanks), the maximum thrust desired, 

S30 D2 = 0 . 0 and the specific impulse of the fuel. 

540 D3 = 0.U 
 To insure the possibility of achieving 55 0 P RINT " THE S HIP CAN S ~IV EL ";32; " DEG/SEC . " 

560 PRIN'l' "E ARTH' S GRAVI TY l S 3 2 . U4 FT/SEC/SEC. " orbit , a fuel to hull weight ratio of 4 

570 PR INT "fOR\~l\ RD VELQC ITY NESDED r'OR OR!3 IT " ; C2;" l, T/ SEC . " 
 or 5 to 1 is suggested. A thrust of 
580 D = D + l 

about 20 percent more than the miniS9lJ D4 !\2 (D) I 2. 2046 
6ll0 D5 rd (D) I !\4 (D) I 2. 2046 mum amount required to lift the ship 
610 D6 = Al (Q) I 2 . 2046 is suggested, so that the ship has suffi
62ll D7 = D6 
63U as = A3(9)/2 . 2 U46*9 . 8066S cient acceleration, even when heavily 
640 PRI~T "IGN ITI ON 0F STAGE ";D;", ENTER THE STAGE NUM!3ER. " laden with fuel. 
6 4 5 Dl PUT X1 Specific impulse is a figure of merit 
6SU GO ro 1090 
660 PRilllT "ENTER THROTTL1' SEfTPJG IN ~ . E"ROM u T0 liJO, " for fuel performance, the thrust to 
670 PRI:\IT "TiiRUST .l\c-.J GLE IN DEu. r' RJ~1 - "; 34; " TO ";B4 burn-rate ratio. Suggested values for 
680 PR I NT " AND BURN TI ME I N SE CON DS . " different fuels are given in the pro
690 I NPUT D9 , E , EO 

7 UU D9 A!3S ( D9 I l OU.0 ) gram. Knowing the thrust and speci 

71 0 E l D 9 * D8 fic impulse defines the burn rate, and 
72 0 E2 D9 * D5 * A7 knowing the amount of fuel on board730 EJ E2 I 100 . 
7 4 0 E4 E O - ( .l\ 7 I 1 00 . 0 designates how long it will last at full 
7SOE5 C5*Cl throttle expenditure. Next, a printout
760 E6 0 . 0 chart, to be described shortly, d is770 IF EO = 0 . 0 TH EN 1030 
780 IF Cl < CO TH EN 1080 plays initial fuel, altitude, and the 
790 E6 = E6 + A7 velocity status of the ship . 
800 E7 = D7 - S2 
810 SB= El I ( D 4 + (D7 + ::: 7 ) I 2 . 0 l At this point, the flight begins; the 
820 IF E7 >= E3 THEN 850 user is in control, and must specify 
830 El = 0.0 the throttle setting, firing angle, and 
840 EB= 0.0 
850 IF 1\35( E - 99 ) < 35 T HEN 930 burn time for each maneuver. The 
860 I F E < 39 TH EN 890 force on the ship (in newtons) is first 

Listi 11 s, I n .:n 1t i11ued t"J1J p age 1IO computed from the throttle setting 

m INFINITE BASIC m .M 
RELOCATABLE MODULES FOR THE TRS LEVEL II AND DOS SYSTEMS 

LOAD ANY OR ALL MODULES. FOR $49.95 THE CORE PACKAGE INCLUDES: 
ao MATRIX PACKAGE ao ao STRING PACKAGE ao 

Over 30 BASIC commands Including: Over 40 BASIC commands including: 
oo Matrix Read, Inverse, Transpose, and Ident ity. oo Left and right justify, truncate, rotate. Text justification. 

Simultaneous Equations!!! String centering. 
oo Add, Subtract, or Multiply Scalars, Vectors, or Multi  oo Delete or insert substring, Pack strings, Convert to upper 

dimension arrays!!! or lower case. 
oo Dynamically Reshape, Expand, Delete Arrays, Change oo Translate characters, Reverse strings, Verify function, 

arrays in mid-program. Number of occurrences. 
oo Copy array elements, set arrays to scalar, zero arrays, oo Masked string searches for simple or array variables. 

move arrays. Encrypt or decrypt strings . 
oo Tape array read and write including str ing arrays. oo Compress/uncompress character string arrays to 6 bits or 

less per character. 
FOR $29.95 moregetthe oo BUSINESS PACKAGE oo oo AND the famous RACET machine language SORTS. Multi· 
oo Eliminate round-off error!! Multiple precision packed key multivariable and string. Sort 1000 elements in 9 sec!! 

decimal arithmetic. 127-digit max. accuracy FUTURE oo ADD-ON PACKAGES oo will includeoo Binary search or sorted arrays. Insert new elements in 
sorted arrays!!! oo STATISTICS oo INPUT/OUTPUT ooGRAPHICS oo 

oo Automatic page headings , footings , and pagination. Attn: TRS Add-On OEM's: We can support your special
Includes forced end-of-page. hardware add-ons with direct BASIC commands. oo Automatic hash for record retrieval!! And more for your System Houses: We license System House usage of
professional packages. oo INFINITE BASIC oomodules. 

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 Check, VISA, M/C C.O.D. 

Execute a script consisting of a sequence of commands or data from a BASIC command file. Calif. residents add 6% 


Telephone Orders AcceptedREMODEL + PRO LOAD for $34.95 (Specify 16, 32, or 48K version) 
(714) 637·5016REnumber any section of a program, MOve program segments, DEiete program lines . 

Combine programs with renumber and merge. Load or save any portion of program from tape. WHEN ORDERING PLEASE 
ADVISE PUBLICATION SOURCE 

DISK SORT PROGRAM 'DOSORT' for $34.95 (Specify 32 or 48K, minimum 2 disk system) 
SORT/MERGE multi-diskette sequenllal files . Multiple var iables and keys. ~ RACET COMPUTES ~ 
Includes machine lang uage in-memory sorts, comparators and string handling . 

702 Palmdale, Orange CA 92665 
COPY SYSTEM TAPES with 'COPSYS' for $14.95 (Non· DOS) 

108 NC1n·mbt'r I~70 •C" BYTE PuhliC"<tlion.: Inc Circle 31 0 on inquiry card. 



Something new on the Horizon 

from 


Technical Sy1tem1 Con1ultant1 

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 capabil ities which 
include dollar and asterisk fill , trailing minus 
sign, imbedded commas. and scient ific 
notation. New string functions have been 
added for string searching (INSTR) and for 
creating a string which is the date (OATES$) 
DPEEK and DPOKE are 16-bit peek and poke 
type functions. The SCALE command has 
been included to eliminate the round-off errors 
typically encountered in binary math packages. 
The INCH$ 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 $100 
SP09-6 6809 Extended BASIC $100 

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 $40 

AP68-14 Double Precision 
6800 Precompiler $50 

SP09-7 Single Precision 
6809 Precompiler $40 

SP09-8 Double Precision 
6809 Precompiler $50 

FLEX is a registered trademark of Technical 
Systems Consultants, Inc. 

Ll{jj technical I\,vtem1
con1ultant1. inc. 

Box 2570, West Lafayette , IN 47906 
(317) 463-2502 

Circle 363 on inquiry card . BYTE N"vembcr 1979 109 



Listi11g l co11ti1111ed: 

B70 39 = :39 + 8 3 
BBO GO TO 900 
B90 89 = 39 - 33 
900 E9 = 39 * 8B 
910 C4 = COS(E9) 
920 C = SIN (E9) 
9 30 F = EB * C4 
940 FO EB * C 
9SO Fl CS + F * A7 
960 C6 ( CS +Fl ) I 2.0 
970C7 C7+C6*A7 
9BO F2 FO + C6**2 I Cl - 87 I Cl**2 
990 F3 C8 + F2 * A7 
lOOU F4 =Cl + ( CB + i"3 ) I 2.0 * A7 
lUlO IP 09 <> 0.0 TBEN 101U 
102Ll Fl ES I F4 
103J 07 E7 
1040 CS = Fl 
10SO CB = F3 
1060 Cl = F4 
107U IF E6 < S4 THEN 770 
10BOC3=C3+ 36 
1090 D2 = 02 + l 
llOO A(D2) = (Cl - CO l I . 304B 
1110 IF C9 >= A(D2) THEN 1130 
1120 C9 = :\ (D2) 
1130 IF A(D2) >= 0.0 THEl\I llSO 
1140 1\(02) = 0.0 
11 SO IF 1\ (D2) < 4000uU. 0 'PiH:N 1170 
ll 6Ll D3 0 3 + l 
1170 rs A(02) I S2BO. 
llGO F6 ca / .304B 
1190 F7 F6 * lS./22. 
1200 FB CS I .304B 
1210 F9 FB * lS./22. 
1220 AO (D2) = C7 / i36 
1230 ::; = 100. * D7 I D6 
1240 GO D7 I DS 
12SO Gl 87 I Cl**2 - C6**2 I Cl 
1260 G2 DB I (D4 + D7l I .104B 
1270 G3 G2 * lS. I 22. 
12BO G4 G2 - ( Gl I .3048 
1290 85 ~4 * 15. I 22. 
1300 G6 Gl I .304B I G2 
1310 87 100. * G6 
132Ll GB 90.0 
13]0 IF G6 >= 1.0 THEN 13SO 
1340 GB = 1\TN( G6 I SQR( 1.0 - G6**2 l 
13SO G9 = S;)R( 87 I Cl ) I . 304B 

) I 3B 

1360 H = 100. * Fil I C2 
1370 HO 100. * A(D2) I AB* 
13BO Hl = lOLl. * FB / G9 
13 90 H 2 = ( C 2 - F B ) I G 2 
1400 H3 = ( G9 - FB ) I G2 
1410 IF F6 = 0.0 THEN 1440 
142U H4 (AB*S2BO. - A(D2)) 
1430 IF H4 <= 9999.99 THEN 1460 
1440 H4 = 9999.99 
14SO REM-TIMES OVER 9999.99 SET 
1460 IF 03 <> 1.0 THEN 14BO 
1470 PRINT "400K FT. ACHIEVED, 
14BU PRINT "FLIGHT TIME","FUEL 

S28U.) 

I F6 

TO 9993.9Y TO NOT EXCEED DISPLAY. 

YOU ARE IN VACUUM. " 
LEFT","AT FULL THROT.","SHIP ANGLE" 

1490 PRINT C3;"SEC, 11 ,G; 11 %11 ,G0; 11 SEC, 11 ,89; 11 DE3. 11 

lSOO 1'RINT " 
lSlO PRINT "1\LTITUDE","ASCENT RATE","FORWARD V.","RANGE" 
1520 f>RINT .1\(D2) ;"FT.",F6;"FT/SEC",Fi:l;"FT/SEC",l\0(D2) ;"MI." 
1530 PRINT FS;"MI.",F7;"MIIHR.",F9;"MI/HR." 
1S40 PRINT " 
lSSO PRI:~T "i•l,'\X .1\CCEL","Ml\X VERT !\CCEL","ANGLE(C.A.)","THRO'P(C.A.)" 
lStiOREM-'\NGLE (C.A.), CRITICAL ANGLE FOR CON3T. 1\SCE!llT l\T FULL THROT. 
1S70REM-THROT(C.A. l, CRI 'TICl\L THROT. OF CONST. ASCENT 1\T 90DSG. 
1580 PRINT G2;"FT/S/S",G4;"FT/S/S","FULL THROT.","VERT. POS . " 
1S90 f'RHIT G3; "MI/H/S" ,GS; "MI/H/S" ,GB; "DEG." ,G7; "%" 
1600 PRDIT " 
lGlO PRINT H;"% ORBITAL VELOCITY",H0;"% OR3ITAL HEIGHT." 
1620 PRINT Hl;"% VELOCITY NEEDED FOR ORBIT AT CURRENT 1\LTITUDE." 
1630 PRINT " 
1640 PRINT " "," ","TIME TO 1\CHI8VE:" 
16SO PRINT "ORB. ALT . ","ORJ. VEL.","CUR. ALT. OR3. VEL." 
1660 PRil\IT "AT CUR. RATS","AT FULL THROT.","AT i"ULL T'1R0'l'." 
1670 PRINT rl4; "SEC." ,H2; "SEC." ,H3; "SEC." 
16BO PRINT " 

Li5li11g 1 co11ti1111ed 011 page 111 
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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 burn 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 available 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 instantaneous 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 (mis'). 

For a given firing angle, the hori
zontal and vertical components of 
this acceleration, a,,, and a,,., are 
taken. Horizontal velocities and the 
range are computed by: 

V1,,=V;,,+a,,,Xdt (2) 
V.,.,,=(V;,,+V".)/2 (3) 
range=range+V,,..,,Xdt (4) 

where, for a partirular iteration, V;,, 
is the initial horizontal velocity, V1,, is 
the final horizontal velocity, and V,,,.,, 
is the average of the two. 

The total outward vertical accel
eration a,.. is computed by adding 
centrifugal acceleration to the engine 
acceleration and subtracting gravity's 
downward contribution as follows: 

a,..=a...+(V2., ,.,,/r;J - GM/r2
;. (5) 

where, r 1,. 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 mass of the 
Earth. From the vertical acceleration, 
the velocities and altitude are com
puted just as the horizontal compo
nents were computed in equations 2 
thru 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 



T'1e fa/Lowing constants were 
used in listing 1: 

G: Gravitational constant, 
6.67X 10- 11 Nm 2/kg2 

M: Mass of the eart/1, 
5. 983X1014kg 

g: 	Gravitational acceleration, 
9.80665 N!kg, 
mlsec2 =32.174 ft!sec 1 

0.3048 meters/foot 

2.2046 pounds/kg 


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: 

Q = ( G~ _ V
1

~vh ) ;a,
r,, r,, (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: 

Listi11g 1 co11tin11ed: 

1690 IF H < 100.0 THEN 1760 

170U IF HO < lUO.U THEN 176U 

I 710 DO = DO + 1 

1720 IF DO > 1 THEN 176U 

1730 PRINT "IN DESIRED ORSIT. TO CONTINUE ENTER 1, TO PLOT ENTER 2. " 

1 7 4 0 IN PUT H 5 

17SO IF HS = 2 THEN 1920 

1760 IF C3 = 0.0 THEN 660 

177U IF D7 <= E3 THEN 1800 

178U IF A(02) <= 0.0 THEN 1800 

179U GO TO 66U 

1 8 0 0 IF I\ ( IJ 2) = 0 • 0 T fl EN 1 8 9 0 
1810 IF D < AS THEN S80 
1820 Dl = Dl + l 
183U IF Dl <> l THEN 18SO 
1840 PRINT "LAST s ·rAGE SHU·r DOwN." 
18SO IF DLl <> 0.0 THEN 1880 
1860 IF A(D2) <= 0.0 THEN 1880 
187Ll SO TO 660 
188U IP 1\(02) > 0. U THEN l':J20 
1890 H6 =INT( SQR( F6**2 + P8**2 ) + .S) 
19UO H7 =INT( SQR( F7**2 + F9**2 ) + .S) 
1910 PRINT "YOU CRASHED AT ";H6;" FT/SEC, ";H7;" MI/HR. " 

192U PRINT "AFTER ";D2;'0 PLOT POINTS: " 

193U FOR H8 = 1 TO D2 

1940REM-PLOT A(H8) Y-AXIS, VS. AO(H8) ~-1\XIS, ALPITUD!' VS. RANGE. 

19 S 0 NEX'P H 8 

196U H9 = 2S.O 

1970 REM-LOWER 2S% CUTOFF OF .1\LTTTUDC: f':JR I\ BLO\~UP PLOT. 

198U I = C9 * H9 I lUO.U * 1.0001 

199Ll IO = D2 + l 

2000 IO = IO - 1 

2lll0 IP ll(IO) > I THF:'-1 2000 

2tl2U II = lUU.0 * .l\O(Ill) I llO(D2l 

2030 PRINT "LC>W8R ";f.19;"% OR ";I;" MI. OP Mll X l\ Lf . l\TT1\T"JEO . " 

2il40 PHf'J'l' "FIRST ";11;"% OR "; .l\O(TO);" MI. OF TOTAL Rl\'l/Gf:." 

20SO PRINT "w IT H ";Ii.J;" STF:P'3:" 

2060 rOR !2 = l 'Kl IO 

2Ll70 RE"l-PLOT .l\(I2) '{-1\XTS, V5. l\O(T2) X- .1\XIS, LO'.~ER .!\LT. VS. RANGE." 

2080 NEXT I 2 

209U END 


angle = tan- 1 (Q/Jl.Q _ Qz) 

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 second 2 For example, if the• 

engine can deliver about 40ftls 2 the 

ship can accelerate at 8ftls 2 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 
nrbi t is no easy task.• 
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\500 . 


\'J\00 \'(di\ . 

Okidata SL 125 . . . $2595 .00 

Javelin 9" Monitor . ...159.95 

Per-sci 277 Obie 
Density . . . .1395. 00 

lmsai PCS 80115 . . . 599.oo 
Anadex DP 8000 

Printer .. 995.00 

SINGLE QUANTITY 

PRI CE 


Livermore Accoustic 
Coupler · . 249 .00 

Centron1cs 
Micro Printer .... 395.00 

5" Scotch Diskette . Box/ 34.95 
8'' Scotch Dis ~ ette Box/39.95 

~ 

Our prices are too low to advertise. Please call or wri te. We have a full staff of Programmers and Computer 
We now carry a full line of Consultants to design , configure and deliver a Turnkey 

Alpha-Micro Products * Computer System to meet your specific requirements . 

PH ONE ORDERS, CALL: 
NEW YORK - 2121468-7067

ENTER PRI SES, INC. SYNCHRO-SOUND LOS ANGELES - 2131628-1808 
The Computer People CHICAGO - 3121641·3010 
193·25 Jamaica Aven.ue, Jamaica, New York 11423 DALLAS - 214/742-6090 
TWX 710-582-5886 
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The National Micropastime 

Joseph J Roehrig 


JJR Data Research 

POB 74 

Middle Village NY 11379 

During the past few years I have 
spent too many Saturdays soldering 
integrated-circuit sockets into 
printed-circuit boards and have not 
had enough time to enjoy a good 
baseball game. I fulfill my need to 
participate in our national pastime by 
having my personal computer simu
late the play of a baseball game. I can 
be the manager of any team I choose . 
All I have to do is input a few base
ball statistics. Presto! Out comes a 
baseball simulation (assuming that 
the system I shall describe is set up) . 

System Demonstration 
The search for baseball statistics is 

easy. The Sports Encyclopedia: Base
ball, published by Grosset and Dun
lap, has all that you could want. A 
program called Input (shown in list
ing 1) is used to enter the statistics in
to the computer. Figure 1 shows the 
program Input working. 

First you enter a file name to corre
spond to the team (the 1975 Boston 
Red Sox in the sample run) whose sta
tistics are being entered . Next, the 
program requires the name and data 
for seventeen players who are not 
pitchers. Yastrzemski is input along 
with his batting code of 1 (0 = bats 
right, 1 = bats left, 2 = bats from 
either side), number of times at bat 
(543), hits (146), doubles (30), triples 
(1), home runs (14) bases on balls 
(87), and strikeouts (67). The com
puter asks us if the data input is cor
rect. A carriage return indicates 

Listing 1: Program Input which accepts data f ram the terminal and stores it in disk files 
for use by the baseball simulation. T11is program and others in the system are written in 
Nortl1 Star BASIC and use the North Star disk system. 

I <) DTMB \ 7),N$(10) 

1 2 JS = ' - -- - - ----- • 

1 5 IN PUT'TEAM F ILE 7 ',F$ 

2 0 CJPFN to, F$ 

9 1: } ! ·Hr TTE1;:s • 
100 l'CIF~ A ,, O rCJ.1.6 
110 INPLJT'NAME? ",NS 
120 ! 'DATS,AB•H•D•T,HR,BB,KCJ' 
tJO INPUT1'7 ',Bl7J,C,Blll,B(2),B(3),Bl4l,Bl5),B(6) 
132 IFC =OTHENC = l 

135 INPUT' OK ?',Z$\!Fl${) ''THEN110 

13 7 B9=B<ll\H=C-Blll 
140 C=CtB<5l\Blll = Blll/C 
14:.• Frn~ F "' 2TCJ4\BIFl ,=BIFl/B9 \IFF,=2THEN146 
144 BIFl =B<F>tBIF - ll 
146 NEXT\Bl51=1B9tBl5ll/C\Bl61 =B<6l/H 
1 ::,~; N$ " N$t.J$ 
160 WRITEtO,NS,B(7l\FCJR E= lTCJ6\WRITEJO,BIEl\NE XT\NEXT 
1•10 '"PITCHEl~s· 

2 00 FOl~ •~ '= OTO'l 
210 INPLJT'NAME 1 ',N$ 
~!20 ! "Tl·mows, n:·,H,f<B,1\0', 
2 30 INPUT!' ? ',B(Q),C,B<ll,B<2J,Bl3) 
2 32 lFC =OTHENC = l 
'..'3'') JNl''UT' OK " ',Z$\IFZ${ ,. • 'THEN210 
·.:!37 r'''C* 2 , 75 
240 C=<C*2.75ltBllltB(2) 
;!:'iO B<ll'"Blll / C 
2 60 Bl 2 l = IBl 2 1/CltBl1l 
'.c/O Bl3 1= Bl3l/C 
27'.'i N$"N$t ..1$ 
280 WRITEtO,N$,BIOJ,Bl11,Bl2),Bl3) 
290 NEXT\Z =O\FORA= 1T0138\WRITEJO,Z\NEXT\CLOSEJO\END 

TEAM FILE 1 75-BOSTCJN 
HITTERS 
NAME ? YASTREMSKI 
BATS,AB,H•D•T,HR,BB•KO 
? 1,543,146,30,1,14,8 7 ,67 OK ? 

PITCHERS 
NAME ? WISE 
THRows.rr.H.eB.KO? 0,255,262,72,141 OK ? 

Figure 1: Portion of sample execution of the program Input of listing 1. Normally data is 
entered for sixteen nonpitcl1ing players and ten pitchers. 
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Listing 2: A program, Roster, which reads data from a disk file TEAM FILE '( 75·-BOSTON 

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. 

HI 
0 
1 

HITTEl\S 
YAHTREMSKI 
DOYl.E 

BA TO:i 
l 
1 

HIT!i 
• 2:32 
• 2<J6 

:~B 
.:?o:::; 
• ::.~ _l ('; 

3[1 
.21.2 
.240 

HI\ 
.:308 
• '.'81 

BB 
.:370 
• :340 

I\:() 
• 16'1 
.051 

2 BLIRLIO:SUN 0 .234 • Ul • l"lB • 21 'J • 306 • J.01 
:3 PETROCELLI 0 • 217 • 1 ~:j {, .161 , C'40 .309 • l'.f't 

l.O 
l 2 

DIMB(6>,N$(:l0l 
N~; ... ' 

4 
5 

EVANS 
LYNN 

0 
1 

• 24/i 
.29"7 

.2l2 
• 21119 

.265 

.J09 
•.~l11 
• 429 

• 349 
.402 

.201 
• 2!55 

15 INPUT'TEAM FILE? ',F$ 6 RICE 0 .290 .167 • 190 .31.6 .3:oo .313 
17 ''. 7 FISI\ 0 ,JOO • 161 .207 .322 • :l93 .182 
20 OF'£NfO,F$ B COClf"Ef;: • 2'JJ • 17'l .242 ,JB9 • J!52 • 1:•.•;7 
2~:i 

.:rn 
! •] D •, 
' 'HITTERS BATS HITS 2fl Jfl HR BB KD' 

9 
10 

CARBO 
GRHiGIN 0 

.204 

.226 
.2:16 
.087 

• 293 
.OB? 

• 476 
.101 

.410 
• 2H~) 

• ::!'.11 
• L3J 

40 FURA"OTOJ.6 11 BENIQUEZ 0 .2'62 t 192 .247 .274 • 3'.'il • 144 
50 READfO,N$\FORB =O T06\READf0,B(B)\NEXT 12 MILLER 1 • l6J • 09:5 .14J • 14J .J26 .:>JO 
•.J.J I Z21, A, II • , 13 HUSE 0 • 20!'1 • 111 • 1 l:l • 111 •:.~JS .061 
60 J N~;.T(IB(16l,B<Ol, 14 MONTGOMERY 0 .221 .22"7 • '._:1~)0 • 29~:i .241 • ::;:>4~) 
6'.S I 'Y.Sl' '3, lt ( l) , B ( 2), It ( J ) , B ( 4), B ( 5) , B ( 6) 15 BLACKWELL ~~ • 172 • l 1::; • 192 • :L '72 f ::_ ~9fl • 12J 
"/O NEXT .l6 CONEGLIARD 0 • .LOB • 143 .143 .429 .2J1 • 1!30 
l~; ! I • \ ! • II\! I I[I • , 

80 ! 'PITCHERS R- L HITS BB KO' 
90 FUF<A""OHl9 I [I PITCHERS l\ ··· L HI T~3 BB l\D 
100 l(EAD•tO,N$,[t(Q),[<(1),[t(2),B(J) 0 WISE 0 • 2:=53 .32J • 1:56 
l05! '.%:~~I,Ar" •, 1 TI ANT 0 • ::~'.'.)0 .318 .135 
:L10 'N$.TABC16>•B<O), 2 LEE 1 .:?59 .324 .074 
:l 20 I ;(:'ffJ, B ( l ) , !<( 2) , B ( 3) J MORET .l • 2113 .J4J • i::i :.! 
lJO NEXT\END 4 CLEVELAND 0 .:!49 .324 • l 1 ::! 

5 WILLOUGHBL 0 .237 .320 • 14'7 
6 f"DLE () • 21.il .J51 • .l:l.O 
7 DRAGD 0 • 22<1' • :J3:1 • 143 

everything is all right. Any other in B SEGUI 0 .2JO • 36'1 • 146 
9 BLIRHJN 1 • 2/10 .J46 17'.'jput allows for the reentry of the data. 

Figure 1 omits the other sixteen en
tries and shows the first of ten pitcher Figure 2: Execution of the program Roster of listing 2. The file 
entries. Here, the player's name Wise name is the same as that used for program Input . 

is entered along with his throwing 
arm designation of 0 (O =right, 
1 =left), innings pitched (255), hits 
(262), bases on balls (72), and strike teen nonpitchers and ten pitchers, pitcher. Once the pitcher correction 
outs (67). and translated all of the historical section is entered, an identification 

The next step is to see what infor statistics into percentages. number greater than 9 ends the pro
mation was entered and how the That was a lot of data entry . Since I gram execution. · 
computer translates this data. In would not want to redo the entire in
order to accomplish this program put job again to change one player, Hypothetical Matchup 
Roster (listing 2) is run. Figure 2 program Fix (listing 3) was written; With this data I am ready to play a 
shows that the execution of this pro its execution is shown in figure 3. All fictitious World Series between the 
gram asks for a file name, and that must be done to change an entry 1961 New York Yankees (led by 
75-BOSTON is entered to corre is to enter a file name and a hitter's Roger Maris, who hit 61 home runs 
spond to the information just fed into identification number (from 0 thru that year, along with Mickey Mantle 
the computer. The computer assigned 16), or a number greater than 16 as and Whitey Ford) and the 1963 Los 
identification numbers to the seven- the identification number to change a Angeles Dodgers (who beat the 1963 

ARE YOU PROTECTED? 
Against ... 	Power blackouts? 

Software bombouts? 
Floppy Freak outs? 

You will be if you've got a NVM
804 series non-volatile memory 
board. Long term S-100 com
patible data retention is yours 
now at a low introductory price. 

Assembled and tested 

4K x 8 $395 


Includes postage & handling 

Ohio residents 


add 4 %% 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/M™ 
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 I, please call (714) 978-6966. 

INDUSTRIAL MICRO SYSTEMS,INC 

The great unknown. 

Circle 169 on inquiry card. 
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<i T •>mca I 1011 
mlc1op1occ1101 

dllplay1 
ALTR-2480 

ALT-256 AL T-512 

S100 BUS 

Standard TV Monitor Controllers 
ALPHANUMERICS: Transparent Memory insures 
clean video while leaving CPU free to perform 
other tasks. 24 x 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 x 256 high resol ution 
monochrome self-contained graphics display 
and a software controlled ALT-512 provides 512 
horizontal x 256 vertical or two 256 x 256 images 
allowing grey scale or high speed animation X-Y 
addressing of memory located in 1/0 area allows 
CPU maximum work space. 

COMBINED: The AL T-256 and AL T-5t2graph1cs 
boards allow easy connection to the AL TR-2480 
prov1d1ng full alpha1graph capability on two 
cards . 

Matrox oilers a highly d1vcrs1f1ed selection al 
modules and PC boards allowing customers to 
solve displ ay problems rapidly and cost 
effP.c t1ve1y These ready to use sub-systems are 
available off the shelf in sell-contained module. for 
any uP. or on PC boards. bus compatible w11h 
OlC LSl- 11 . POP- 11. Mostek/ Prolog STD. 
lnlel/ NSC SBC Multibus . Motorola Exerciser. 
Custom Designs as well as tile MTX A 1 & MTX B 1. 
Alpha chips - the single ct11p keyboard & display 
controllers - give Matrox the most extensive 
display capability 1n !he induslry 

<fill mol1011 clcd1onk 1y1lcm1 

The Visible Solutions Company 

SBOOANDOVERAVENUE. T.M.R .. MONTREAL QUE. H4T IH4 

TEL : (514J 735·1182 TELEX:05·825651 

U.S. ONLY. TR/MEX BUILDING. MOOERS, N.Y. r2958 
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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 [l!Mf<(l) ,N$ ( 10) 
12 Js~·----------· 
15 INPUT"TEAM FILE? ",F$ 
20 OF'ENtO, F$ 
90 ! "HITTERS" 

100 INPUT"t? ",A\IFA>16THEN190\A=A *47 

110 INPUT"NAME? ",N$ 

120 ! "BATS,AB•H•D•T,HR,88,KO" 

l.30 l NF·u T 1 "? " , f<( 7 ) , C , f<( l. ) , f<( 2 ) , f<( .3 ) , f<( 4 ) , f<( ::; ) , 8 <6 ) 

132 IFC~OTHENC=l 


1T'.i INF"UT" CJK ?",Z$\IFZ$<>" "THENllO 

137 89=811)\H~C-811) 


l.40 r>oC+81~i)\811 ) oc, 811 l/C 
14;! FUHF < 'Hl4\J:<IF) •"8(F)/89 \lFF<:!THEN146 
144 81F> = 81Fl~81F-1> 
146 NEXT\8(5) = (89+8<5l)/C\816l =816l/H 

1 :;;5 N$,,•NHJ$ 

:U10 Wl~IH:·~Ot.:A,N$,f<(7) ,f<( 1) ,f<(2) ,[<(3) ,[<(4) ,8C'il ,[<(6) ,NOENDMARK 

170 GOTOJ.00 

1'10 I "PITCHERS" 

200 INPUT"t? ",A\IFA> 9THEN310\A=799+<A*32) 

210 INPLJT"NAME? ",N$ 

220 ! "THRows.rP.H.88.KO", 

:no INF'U r l. ? • , f<( 0) , c, f<( 1) , 8 ( 2), [<( 3) 
232 !FC=OTHENC=I 
23~ INPur· UK? ",Z$\IFZ$ () ""THEN210 
23/' 11::;: [ :+:2. ·75 

2 40 c~!Cl2.75lt8<1l+8<2l 
:! ~10 E« l l "f« 1 l /C 
260 812l =l 8(2J/Cl+Bl1l 
:~70 l< I 3 >·- l< <J l /C 
2 /~j N$ ,,·•N$t J$ 
280 WRITEt0%A,N$,8(0),8(1),8(2),8(3),NOENDMARK
:;oo c;uni 200 
:l l 0 Cl..U'.iF -JO\END 

TEAM FILE ? 75-80STO 

H ITTEF\S 

t ·;• 0 

NAME ? YASTREMSKI 
8ATS.A8.H.o.T.HR.88.KU 
_., 1.~i43.146,30,1,14,87,67 DK ? 
l ? '1'1 
PI TCHEl~S 
t ., 0 
t<AMF ? WISE 
THRUWs.rr.H,!:<8.KD ? 0,255,262,72,141 OK ? 

•t ? 9'1 

Figure 3: Sample execution of the program Fix of listing 3. This µrogram 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-Y ANKS 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 I will 
show the details of the sixth game . 
Program Game is loaded and ex
ecuted as shown in figure 4. The com
puter asks for a 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 
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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 enamel finish. 

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. 

Trimm stand fits: 
Most Centronics 700 series 
Texas Instruments 810-820 
NEC Spinwriter series 
Okidata Slimline series 
Lear Siegler 300 
Diablo 1600 & 2300 series 

~1mm 
Enclosure Products 

Computer and Peripheral Desks, 
Tables,Vertical Enclosures, Printer 
Stands, Accessories. 

$94.95 (or less, when you want more. 
Distributor inquiries invited.) 

Trimm Enclosure Products 11939 Sherman Road, No. Hollywood, CA (213) 982-0400 

Circle 381 on inquiry card. BYTE November 1979 117 



THE ONLY 

SYSTEM OF ITS 


KIND YOUR 

MICROCOMPUTER 


WILL EVER 

NEED! 


GLOBALHA 

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 , versat ile 
user-oriented management system for 
da t aba se c re ation and lis t main 
tenan ce . Runs under C P/M * and 
CBASIC2 ** on a mic r ocomput e r 
system in only 40K RAM. 

Completely user-defined file structure 
with seq uential, random and link,ed file 
maintenance; user-defined number of 
fields; data 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 tit les, 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, data 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 s295 
comprehensive manual. 

·Trademark of Digital Researct1 plus delivery 
··Trademark of Software Systems Add Sa les Tax 

where applicable 
AVAILABLE FROM 

COMPUTER EMPORIUM, Ltd. 
11 West 46th Street 

New York, NY. 10036 212/226-2038 
OR ORDER DIRECT FROM 

r..!.OBAL 

~RAMETERS 
1505 Ocean Ave. Brooklyn, NY. 

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 

TE:AM " 61-YANKS 

GIVE THE L,INE--UF' 

BATTING 1 ID r f'OS :t 'P2, 6 WILLS·---- --- SS OK ? 


BATTING 2 ID r F'DS :t ·n,4 GILLIAM··---- 2£< OK ? 

?BATTING 3 TD· F'OS t •p5, 8 DAVIS w---- - CF OK 
BAT TI NG 4 Ilt, F'OS :t ?6r7 DAVIS T---- LF OK ? 

BATTl NG d ID • F'OS :t ?4 r3 HOWARD·-··-· - - 1B OK ? 

BATTING 6 J fl, F'OS :t '?3' ~:j MCMULLEN·- - JB OK ? .,
BATTING 7 !fir Fl.lei t '?7r 2 fiUSEBCJRCJ --- c OK 
BATTING 8 ID, F'l.1!3 t ?O, 'I FA:Cli:L Y-·-·-- RF OK ? 

Ifl'BATTING 9 F'OS t ?lOr lCJ UL I VER·- -···-·- DH DK ? 

m t OF P ITCHEI~ ·~ 3 F'ODRES-·-·-·- OK ? 
GIVE THE LINE-UF' 

BATTING 1 I.fl. F'OS t '!1 15' 1 GONDER·-..--·-· F' OK ? NO 


ID• F'OS l ? 1, 4 RICHARDSON 2B DK ? 

BATTING 2 I D r f'OS t '!'2 ,/, KUE<EI\- ······- ·-·-· HS OK ? 

1-<ATTING J ID• F·os t 'i'4 ,9 MAR IS·-·-·-·-·- RF OK ·r 
.,
BATTING 4 ID, F'OS t 'P5 rfl MANTLE·-·- ·- -- CF OK 
BATTING 5 ID• F'OS t '!1 lr2 HOWARD·- ·---·- c OK ? 
BATTING 6 I[I, F·os :t ?Or3 SKOWRON·----- lB OK ? 

BATTING 7 ID r F'OS t 'i' 10, 7 CERV·-·- - -- -- ·- LF OK ? 
BATTING 8 ID• FOS :t ?8, 10 LOPEZ-· - ·- ·-·- DH DK ? 
l:<ATTI NG 9 ID r f''OS -t 'YJ, 5 E•OYER--·-- ·----·- 3B OK ? .,mt DF f'IT CHER 6 DALEY·-·-·-· ---- OK ? 

INN ING t 1 
WILLS--- - - IS OUT 
GILLIAM--- SINGLE 
FWNNECn UN Fil~H"I 

DAVIS W--- DOUBLE PLAY 

RICHARDSON SINGLE 
RUNNEi~ I.IN FIRST 
KUBEK - ---  SINGLE 
RUNNER UN FIRST RUNNER ON THIRD 
MARIS - -  -  IS OUT 

1 RUNS SCORE 63-LA 0 61-YANKS 
l'WNNER UN SECOND 
f',H, cm I-1 ., 
MANTLE -· H, R, 

2 RUNS SCORE 63-LA 0 61·-YANKS J 
I", H, DR B ., F' 
r·t T 9 
HOWARD--- IS OUT 
SKDWRUN - -  SINGLE 
F::UNNE I ~ ON F IR'iT 
CERV -  --  STRIKES OUT 

INNING :J :~! 


DAVIS T·---- STRIKES OUT 

HOWARD- --- H, R, 


1 RUNS SCORE 63-LA 6 1 -YANKS 
F, H, en;: E< " 
MCMULLEN-- STRIKES OUT 
ROSEBORO-- IS OUT 

LOPEZ----- SINGLE 
Fn.JNriEfi ON FI li:Hf 
BOYER-·-·-·-··· CS DI.IT 
RUNNER ON SECOND 
RICHARDSON IS OUT 
I\ LIBEi\ -·····-· ·-·- WALi\ 
RUNNER ON FIRST RUNNER ON SECOND 
MARIS----- IS OUT 

INNING t 3 
1c·,~IRL Y·····-··-· IS OUT 
ULIVER·-·-··-··  IS OUT 
WIL.LS---- --··· IS OUT 

MANTLE--- - SINGLE 
r;;UNNE" ON Fimi"r 
HOWARD-- -- SINGLE 

Figure 4 co11ti11t1ed 011 page 120 
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Designing 
Digital Systems 
Two programmed learning courses: 
hardware and software; theory 
and application. 

Design of Digital Systems · six volumes 

ADVANCED COURSE 

DESIGN OF DIGITAL SYSTEMS 


Six large-format volumes - each 11 11, x 8 1/,". 

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, exclusive-OR, NANO, 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· 
talion: 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.1.T .. NASA. Smith· 
sonian Institute, Bell Telephone Labs. And 
many, many more, as well as corporations 
and individuals in over 50 countries. 

BASIC COURSE 

Digital 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 11 'h" x 8 'I•" - 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 NANO 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. 

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 mail 

postage anywhere in the world. Air mail 
postage costs an extra $10 for both 
courses (10 volumes). 

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. 

GFN Industries, Inc. 

Bldg. 7-20 • O d f b h
203 Loudon Road r er ree Y p one 

Concord 
 • No sales tax 
NH 03301 

• No shipping charges 

• Money-back guarantee 

Call (603) 224-5580 to • Tax deductible
order by phone · free. 

•Save $5 
7 days, 24 hours 

Circle 140 on inquiry card. 

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 to GFN Industries. Inc.) for total $ _ _ _ 

NAME. 

ADDRESS 

CITY/STATE/ZIP. RB 

BYTE November 1979 119 



------------------------

CP/M\R) SOFTWARE TOOLS 

NEW ED·BO 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-by-line. 

• 	 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 M BASIC, 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, DOS-A, 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. 
• 	 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 industlJ, 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! 

;,re·M~I: ~o-::::v:~M~N~~=:~:--• 

P.O. Box 4511. Huntsville, AL 35802 

ED·BO is protected by copyright and furnished under a paid-up license 
for use on a single computer system. 

0 Please send additional information. 

0 Stlnd Diskette, User's Manual and paid-up license . . . . . . . . . . . . . . . $99.00 
Specify SINGLE DENSITY Disk Make/Model, Size, Hard/Soft Sectored 
Make/Model 0 B" or 0 5" 0 HS or 0 SS 

0 Send User's Manual (credited on purchase of paid-up license) $10.00 

0 Check or Money Order enclosed for . . . . . . . . . . . $_____ 

Please charge my credit card: 0 VISA 0 Master Charge 

Card No. Bank No. Exp. Date ___ 

NAME 
ADDRESS _____________________ 

CITV ___________ STATE_____,_1p____ 

SIGNATURE____________ PHONE _______ 

C·l 

SOFTWARE DEVELOPMENT & TRAINING, INC. 

Post Office 8014511 - Huntsville, Alabama 35802 


Dealer Inquiries Welcomed 

® CP/M is a trademark of Digital Research 
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RUNNER ON FIRST RUNNER ON THIRD 

SKOWRON- DOUBLE PLAY 


1 RUNS SCORE 63-LA 61-YANKS 4 

I'' , H , Uf( ll 'r 

CERV--- - -- SINGLE 

fWNNf'I\ ON 1c IRST 

LOPEZ--- -- SINGLE 

RUNNER ON FIRST RUNNER ON SECOND 

DOYER- - - - - STRIKES OUT 


INNING t 4 

GILLIAM--- SINGLE 

r~UNNER ON f' rnsr 

DAVIS W--- IS OUT 

DAVIS T- - SINGLE 

RUNNER ON FIRST RUNNER ON SECOND 

HOWARD- - -- STRIKES OUT 

MCMULLEN-- IS OUT 


l~l.CH.~R[l!J(JN WALi\ 
FWNNEf( ON FIRST 

KUDEK ----- DOUBLE 

RUNNER ON SECOND RUNNER ON THIRD 

MARIS----- IS OUT 

MANTLE H, R. 


2 RUNS SCORE 63-LA 1 61-YANKS 6 

P, 1-1, iJR B ·:• P 


2 

HOWARD - --- SINGLE 

RUNNER ON FIRST 

SKOWRON--- IS OUT 

l'WNNEF( ON SECOND 

CERV--- IS OUT 


UJNING :t '.'i 

FWUEB!mO ·- · STRIKES OUT 

r:· A I I( I._ Y·- ... ·-·  IS OUT 

OL JV ER····-···-··- WALK 

fWNNEr\ ON F' IRST 

wn LS- - -- - WALK 

RUNNER ON FIRST RUNNER ON SECOND 

GILLIAM--- SINGLE 


1 RUNS SCORE 63-LA 2 61-YANKS 6 

RUNNER ON FIRST RUNNER ON THIRD 

F''' H, OI~ ll '? 


DAVIS W- - - IS OUT 


LOPEZ----- IS OUT 

BOYE!'(- ·- ·-····- WAl..I\ 

FWNNEf\ ON FI i(S'I 

RICHARDSON DOUBLE PLAY 


INNING :t 6 

DAVIS T IS OUT 

l-IOWAIUI--·····-·- STRIKES OUT 

MCMULLEN-- IS OUT 


KUBEK----- SINGLE 

mlNNLI< ON FIRST 

MARIS- - --- SINGLE 

RUNNER ON FIRST RUNNER ON THIRD 

MANTLE---- DOUBLE PLAY 


1 	 RUNS SCORE 63-LA 2 61-YANKS 7 
F',H, Of\' B ·;• 


HOWARD- --- IS OUT 


INNING t 7 
ROSEBORO-- IS OUT 

FAIRLY · IS OUT 

OLIVER---- SINGLE 

RUNNEi'( ON F. IR!3T 

WILLS-- - - - SINGLE 

RUNNER ON FIRST RUNNER ON SECOND 

GILLIAM--- IS OUT 


SKOWRON - -- SINGLE 
l'UNNEI' ON HHST 

CEF\V··· ·-·· ·-··· - IS OUT 

LUPEZ IS OUT 

DOYER - IS OUT 
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* * irOlftR lUlllUllfor users or tor usenu1 
Radio Shack's TRS-80* Radio S\\ac~'s lBS-80** 

TRS-80 TRANSFORMED WITH 

PROFESSIONAL SOFTWARE PACKAGES 

AND MUCH MORE 

Software/ 
with Manual 

Manual Alone 

CP/ M-operaling system rnodrlred lor use with TRS-80 
compuler and disks In add1t1on to the standard CPiM utilities of 
Edrlor. Assembler. Debugger elc .. we have added: DCV2 (Ulrl· 
rty 10 convert syslem !apes 10 GP M lrles.) DISKAS & CASDISK 
(Ul1h11 es to back up Mes to tape and recover to disk.) MOVER 
!Program to lransler lrfes wilh single drrve systems) $ t 45/$25 

All items listed below operate in 
conjunction with the CPM operating system. 

MAC  8080 Macro A~semb1cr Full lnlel macro dehn•· 

~~Ge p~~d0~~Ct6"~~ ~:,;"' 1 1~1~~~P1p,c!;~;!s 
1nle1 absolule he~ ouloul plus symt>ols Me tor use by SID 
!SL'vbelowi S100;S15 
SID - 8080 symool•C debugger. Full Lracc. pass coonl 
a11d t:realo;·po1nl p1og1am \1s1tng system w•lh cack-lrace 
; ind h•stog•am u1tl1tLes Wn?n vscd ·.v<lh MAC. ptOv<des 
luH symbOIJC display ol m!!mo1y labels and equalfld 
v,1lues . • . S85.'S15 
TEX - Tes1 1orma11e1 10 i;:1ea\e pag•nateO. Page· 
nu~•OO .ln(J ius11hcd CO\ly lrom s.ource le1 1 !oles. d' 
1U tl.:lbl8 I0 0.sl<OI pr.,l("I SJ15S15 
CESPOOL  Progra.·n to uerm,r simultaneous prri!rng 
ol data 11om dos i.. wl'lile user e'ecuies anolhet po-ogtam 
11om1n<1con:;o1e S50S10 

Disk Extended BASIC - VerS<on 5 ANSI comoalo· 
life ... 4n lorig van;ible nam~ WHILE. w ENO c~a10:n9. 
~a11abll' leng1n hie •t!'C01ds S300 S25 

~s~7~'!:c~~~.~~ec~~,::sar..a~~~~"~~1;~·~:: 
ro0n Producess1andardM1crosot11e1oca1able oonaryoul· 
pu! Includes Macro·80 Also lmkat11e ro FO.~ TAA/\1 ·80 or 
COBOL·80 code modules S350.S25 
FORTRAN.SO - ANSI "66 (e1cepl lor COMPLEX! 
p!us many e1tens1011s Includes reloca1able obil!CI com· 
pl•e1 . ~nk•ng loadef. hbra1y wolt• manager Also !rlCludes 
tAACR0·80 (see below I • • • • • • S4001S25 

MACR0-80  aosctzso Macro Assemble• 1n1e1 and 
Zolog mncmonu:s suppo1lcd. Relocatable 1rnkable Ou!pul 
Loade1 L1b1ary Manager and Cross Relerer'ICe L•s! 
ul• l•IJuS mcluded S149iS15 
ECIT·80  Very last 1andom access 1e..1 ed•lo• lo• led 
...,th 01 ~·thoi;t ~ne numt1e1s Global and oritra·linc com· 
m.111cls suppor!cO Fde co'""()a1e ub!•ly oncluded S89/S15 

CIS COBOL (atand.rd) - ANSI '74 COBOL 

l~~fj1~~"J~~P~~~~~~~~~:~'5Yo~e-~"2Y~:,~ 
dynamic ~ ol C000L ITlOO.lle-5 and a tull ISAM Ille 
!1obty. Also. pfogram S1!9menLabon. onleracl •ve debug 
andpowcrtu!m1eracr.veeJ1:tens10rcslosuppat\prolected 
arid "'npiotected CAT 50' een lomlathng l1om COBOL 
prog•ams used wiltl any dumD 1e1m1nal 1850.'$50 
OS COBOL(~ - COBOl s1.0:;e1 c()!Tl)ller 
lo- useotia J2M. tl'(lt!~ll!f.Valwble 1;wi,geDI 

~~~~:~·~~~~~~~~~~~~=~=~a 
Forma 1- CRT screeneo101 lobmld app~c.non CAT 

~m1~tscc:ror~:'~~~~~~1efc!,cd~~,;;e:,0 ~~ 
COBOL programs E11rnna195 Che cflcre ot "'n1111g screen 
onpu! and ou'Pul descropllons by hand and grea~y sp~ 
mleiactrve app~cab01'1 prog•amm1ng 0Jtl\.~ reciu11es CIS 
COBOL COfT'OolCICOfTl>ller St25;120 

Form• 2 - Forms 1 soeen ed•lor plus mde•ed Ille 
apptca11on prog1am 9eneralo1. Au!cmatocany creal~ a 
query and updale p1ogram (JI •nde:w.ed tries us•ng CRT 
p1olecladandul'(lrolecledscreentormafs. No p1og1am. 

~~ ~~'(J~e~:r,c; ~1e5~'(5oo~~~f2~am d1 ~~~~0 
CBASIC-2 D•sk E•lende<I BAS1C - Non-deracl1ve 
BASIC w1tl pseudo·code complier and r.,n1ime .n1erpre· 
lei Suppo1ls lul liie conlrol. c1oa.n1n9. 1nteper and n•· 
lended P'OCSl()l'I .. aro ables. elC 11091115 

BOS C Compiler - SuppOlls mosl ma10• 1ea1.,res ot 
laroguage 1nciud1ngS1ruc1u1cs. A11ay s. Po1n1ers. •ecu1· 
SM! IU1'1Cl10., evalualoon lln~ atile ·,.~h •brary lo BOBO b•· 
na1you1pul Lacksdata1r'11ha~1ar1or'l. IOO<J6llaa1typeand 
s1a11c & reg1s1e1c1assspco!1ers Ooi;:umcn1a11on onclvdes 
'C" Programming Language book by Ke1mg1tan & 
Aolchoe $1'0 '$15 

ALGOL 60 Compiler - Powerlu& t1loc..·struclu1ed 

:~~~~.~~.~~e~°c':~i~ ;2~~a~~~~~:~~ 
l'Tl(lll!men~ng almosl au Ak;o! 60 repotl lealo•P.S pluo:. 
~ny po.llerful e•lcns•on~ •flCLud•ng slung l\l nd!ong dtei;:t 
dos• add11°~o; I 0 elc Aequ11es Z80 CPU $199 $20 
Z80 Development P•ckage  Consists 01 ( 11 dosk 
hl!!-1..,e o<Mor. w•lhglOOal 1n1er and .n11a .&.ne !ac.~i.es.(21 
llSO 1e1oca1<ng asscmble1 .Z1logiMos1ek mnemonics 
cond1l1onal assembly anl'l cross •ele1ence latlle 
caoab1L1oes. 131 l.nkong loader prod.Jeong absolute Intel 
..e. ~sk Ide . . • S95,S20 
ZDT - l80 Detklgge1 lo trace. break and e•amonl' 
regiswrs w•m standard Z•log Mos1ek mnenom1c d•sas 
sembly d•SPlays Fae>htoes s1m.lar to DDT S35 wnen or· 
dered wo!l'l Z80 Oevelopmenl Package S50"S 10 

TEXTWRITER Ill  Te•! formanm lo iustoty and pag1· 
Oilh• k•ftcrs and oll"lcr doc..monls Soecoal features on· 
ciudr:- •n S~ll'l•on ol le•I duflng e:1e<:..11on irom otner l'l•sk 
hies or console. pe1m1n10g recip e documents lo b"' 
~rea1ed lrom hnked t1agml'nl,,. on onicr Ides Has fac11111es 
lor sor'led 1ndeJ1:. lat>te o! conlents aru:l too1 no1., 1nsert1ons 
ld<lal 1or cOr'l !rac1s. manuals. e1c . ..11251120 
Poatmealer  A etimpreher1s•ve package for mail hsl 
ma•nlcnance Fealures include keyed1eco1d edrac11on 
and label p1oduc11on . A lo1m leltur proq1am os onctud€<d 

~:;;,~ P~:·~,;!s~'A'S~Cs.~n single s11ee1~ ·~~TI~ 
SELECTOR Ill - Mulh (1 e up to 24) Key ve1s1on o! 
Sclec1or • Comes ,.,1h appltca 1.ons programs «tud•..g 
Sales .,Cllvoty. lnvcruory. Pay.lbles. Recewabh.-s Ctwck 
Register E1penscs. Appoonlmcnls. ;rd ChenlPaL1en1 
Reciu,.es CBASIC SuPP~ed on source codoi! S295·S20 
Enhanced version for CBASIC·2 • S345·S20 

Fllppy Diak Kil  Template and 111s!111ct1ons lo mocJoly 
songlc st(jed 5~.., - dlskenes lor use 01 second side m s•n· 
glcds•dCddn,,es • $12.50 

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 supplie.d on diskettes and consists of: 

FORTRAN a 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 LIBRARY a 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 tocreateand 
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 .$80 

The Fortran Compiler, Loader, 
Editor, and extensive library of 
scientificfunctionsalone .. $80 

t ifeboat Associates"' . 
p THE 
SOFTWARE 

r& 
~ 

TM ,. 
.... 

2248 Broadway, New York, NY 10024 
Telex 668-585 
(212) 580-0082 

•••••••••••••••••••• 
Lifeboat Associates 
2248 Broadway 
New York, NY 10024 Telex: 668-585 
Please send the following: 

Software 

D Check D UPS C.O.D. 
D Visa LJ MasterCharge 

Accounl# 

Signature 

My compuler 
configuration 
(specify disk system) 

Name 
Address 
(No P.O. Box) 

City 

Price 

D manual 
alone 

D manual 
alone 

shipping 

$1. forC.0.D. 

Tolal 

Exp. Date 

State Zip 

s
•••••••••••••••••••• 

I 

G2 Level Ill BASIC by Microsoft 
Power ful ex1enst0ns to Level II BASIC including 10 machine 
language user calls. long ercor messages. keyboard de· 
bounce. graphics commands and much more . Price includes 
User Manual. a Ou1ck ·ReferenceCard and a pre programmed 
cassene lape. 545 

•Radio Shack and TRS-80 are trademarks of Tandy Corporation. 



NEW FROM 
New low-cost, big capacity small business computer~[E]CiJ[!J
with the processing speed of a minicomputer 

SOR D has taken its outstanding low-cost general-purpose M200 mark 11 
Computer System and added a Z80A (4MHz) CPU, a high-speed APU, 
and a BASIC Compiler to achieve a remarkable new large-capacity hard 

M200 mark VI 
Hard disk based system 

disk based system w ith the processing speed of a minicomputer. 
Features Software Options 
• ZSOA (4MHzl CPU •BASIC Compiler (APU Version) 
• 64KB RAM •FORTRAN IV 
•High-speed APU 
• 11.4MB Winchester hard disk 

•COBOL 
•Multi-user BASIC 

----
~:..'":!:,.-:..:, 

drive (max. 45.6MBI lava i lable soon I -~ ::::-- ·-~-:-- ·
• 350KB minifloppy disk drive 

(back-up) - -

•Extended BASIC 
•• Our low-cost, easy-to-operate 

@ SORO Word Processor available as an option 
Bench mark test 

Model M223 mark VI 

Distributors--------------------------- ------ Interested distributors and OEM's p lease contact our offi ce. 

B. 
M200 mark II M200 mark 11 + APU M200 m11rk V I 

No. 2.5MH z 2.SMHz + A PU 4MHz + APU (1 wait) 
ln1crpre1er Compiler ln1erpreter Compihir Interpreter Compiler 

1 2.8 SEC 2.3 SEC 1.2 SEC I 0.9 SEC 0.86 SEC 0.71 SEC 
2 11 .4 2.1 7.7 I 0.9 5.45 0.72 

3 25.5 8.G 16.6 I 1.9 11 .G 1.45 
"41 25.0 8.9 16.4 I 1.9 -

- 1-1.G - ----;-:sit -
•--n 26.7 9.0 17.2 12.0' _ 1_2_2 _ _ 

1.55 
G 4V1 20.1 27.4 7.0 19.3 5.2 

65.0 23.0 49.4 I 11.0 34.5 7.9 
users are;:i 29KB u~ers area 32KB 

Text co11ti1111ed: 

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 Padres 
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 co11ti1111ed: 
TNIHNC :t fl 
[IAVI!'i W - - IS UUT 
DAV IS ·r r:; ULJT 
HCIWAl~[I ·-··- ·· · ·· -· H. R. 

1 lilJNS !:;ccm1: bJ - LA 
r:·, H, CJI( D ? I1 
F':J ' 9 
DAT !'i , f' •:t -~ 6, 1 :3 
p()~j I' 5 
BATS, F':t ? o,o 
ZIMMER - - - - IS ULJT 

RICHAR[ISUN IS UUT 
KUBEK- --- - IS UUT 
MARIS-- H. R. 

1 RUNS SCORE bJ-LA 
f', H, Uh B ? 

MANTLE---- SINCLE 
RUNNEFi UN F I 1~!3T 
fWWAl~J1 .-.. I!:i UUT 

TNNTNG t 9 
ROSEBURU - - IS UUT 
FAIRLY- IS OU1 
Ul. TVl'F( TS IJUT 

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 b:l·-YAN/i:S ? 

3 61-YANl\S 8 

both changes P and H are desired. 
Following Mickey's home run, a 

pitching change is made-Norm 
Sherry replaces Padres. 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 

CQMPUCENTAE COMPTRON IX AG DECTRAOE LI MITED N.V. EGEMIN S.A _!BENELUX) 
Montr~al. Our.h~c Ho r ~t·n. Sw1!ll'•lan(I No111ngham,En9lam1 Stlio1cn. Belgiu m 
H\j 1Z4. Can.:ifla Pl1one· 01/725 01\ 10 Phc11e: 0602-8Gl -774 Phone· !031}45 . 27. 90 

Isoma No . 2 Bldg. , 42-12 Nis h1 -Sh1nko1wa 4-chome. Plione: !514) 35<1-3810 T'•lex : 58799 lCPTX CH) Tclcic: 377678 (VIOEUR Gl T~ I C>f : 32525 (EGEMIN 61 

Katsushik a-k u, Tokyo, Japan 124 Phone : (03)696 ·6611 

SORO COMPUTER SYSTEMS, INC. 

GEPSI 1. M. E MULTIPLEX COMPUTER SCANDINAVIA MINI COMPUTER ABTelex :2622393!SORD J) Cable:SOADCOMPSYS TOKYO Pims. France Pome.:1a (R ome). Ital;· Lo ll e Sk~nv l'f l. Denma• O. Go tebor!l. Sweden 
Plione· 233.61.14 Pli•ne: (06) 91 21 .6<11 -2-3 Phone: j03) 66 95 11 P11one · 031·22 8430 
Tele,; : 220104 !LORE SOL Fl T1•lr.x 611220UME L EC1l Tt>lt~ll: 435 74 (f\WILCO DK! Tel~>f : 54-21-389 (AOUAMAT SISORO U.S. A., INC. 
MITSUI & CO.tAUSTRAUAI LT D. COMPUMAX ASSOCIATES IN .Z .l LTD . SAMPO CORPORATION BANGKOK DOCUMENT CO .. LTD.ln1erna1iona l Trade Ce111er, 8300 NE Underground Ml'lbourne.Aust1al ia P.;ilmt: rs1•n Norlli. Nl ·wZe.:iland Ta 11Je1. T.:i1wan Bangkok. Tha1li!nd 

Drive, Kansas City, Missouri 64161. U.S.A . Pilon!'" 60-148118 Pho,w: 70451 Phon1~. 7712111 , 7521311 Plionc: 2527506 
Phone:!816 )454-6300 T elex:42204 (SOAOUSAI NC KSC) Tr. lex . 30245 IMELMM AAI T~ lt> io:: .31109 !SEMCOI Cable: DOCUMENT llANGl<OK 
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DOUBLE DENSITY 
A CAN OF WORMS? 

DATASPEED believes it's 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. 

Yi MEGABYTE OF DISK STORAGE 
$295 ASSEMBLED 

The DATASPEED CONDUCTOR"' disk controller 
will put 'I? megabyte of storage on any standard 8" 
disk - reliably . It also alows 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!." 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'" that performs disk 
accesses almost twice as fast as most other double 
density CP/M'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 ; 

Shugart SA800 8" disk drive (1/2 megabyte) 
DATASPEED CONDUCTOR disk controller 
cable with connectors for 2 drives 
attractive horizontal cabinet with space for 2 
drives 
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 $750111 

(OFFER EXPIRES JAN. 15 . 7980! 

AVAILABLE NOW!! 

DATASPEED is shipping controllers and drive 
systems off the shelf. Not in three months or six 

months - NOW! ll 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 11 It features an 

80x24 character format. user programmable 
character set . 128 bytes of user RAM . 1 or 2K of 

user ROM and HARDWARE SCROLLING 11 
Available now for $295 



!l[J'( !~CO F·:E for the batting (Dodgers) team's sub 

b::I · LA I d ·- YANK!> stitutes with the question "Bats, P#" . 


Here it is necessary to input what 

F"DS AB H HR l~B I NAM E PU!'i AB H HR RBINA ME place in the nine batting positions (1 

WILL ci ·- ..- - ·- ·- SS ::I 0 0 I~ l C: H A l~ [I S DN 2 B 4 1 () 0 thru 9) the substitute will bat in and 
GILL.LAM- ·- ·- :• 1< 4 ::I () l KU f<EI\ ·-· - ·-- - ~;~; 4 ::I 0 () 

.q () () () 	 MAR I S . ..- ... -- - l~F 5 2 2 the player's identification number .w.- .....- CF 
DAV Hi T·-..·-·- LF 4 () () MANT I ... E ....- ·-·-· CF t::· 4 2 . J The numbers 6 and 13 are typed in. 
DAVI S 

·' 
HUWAl~ D -- ·- · ·-··- I ' . J 2 0HOWAR[I -- -- -- ... lB 4 ~-! :: ~ :? 	 ·~ () 

() Six is the si xth batting position; 13 
MCMU L L EN ..... . J I.I ::I 0 () () SKOW l~ON ·- --· lB 4 ~.~ 1 

() () 	 represents Don Zimmer's identificaZI MMEFi -- - - ·- 31'< 1 0 
ROSEF<ORO ..... () () () CE l~V ·-·- .. ·- - ·-·- 1..F 4 0 0c 4 	 tion number. 
F A JRL y ... ....... .. RF 4 () 0 0 LDF'E/ ·-.. - ·-··-·-· I<H 4 2 0 0 


The "Bats, P#' ' question is again 
\) BOYEI~ -·· - · - ..·-- ::rn 3 0 0 0DL I VE!-; - ·- -·- [IH 3 1 0 

asked, and the user can continue to 
f ' ITCH ~ m :; If' H R El~ K I< E< make substitutes or yo u can enter a 0 

() for the batting position in order to 
PEFifiANOSl\J 4 . 7 t. :? 1 

F'OI<RE:S -·-·-- . J ::I ::I ::I 0 0 1..rn:;!:iCI~ end the substituting . In the example, 

SH!:.Rl'iY ·-·- ..· ·- J,0 [I ::I ::I 2 " I 	 0,0 is input and the game continues. 
DALE'( .. . .. . .... 7.7 IJ ::I " I ... 2 WJNN EI~ 


The Yankees go on to win the sixthDl.Jf\FN ..- ...- ·- -· l . ::I 0 0 () 0 0 
game 8 to 3 and the series 4 games to 

1 2 ::I 4 r. :· l.i l 	 H '? T"' 	 2 games. Figure 5 shows the box score 
<JISHIUS () 0 0 l () 0 :I () 0 ::I 


HOME ::I () l :: ~ 0 0 0 () IJ RETURN HI END '! for the final game of the series . Typ

8::124 ing a ca rriage return ends the game at 

RFAI:<'c' this point ; typing any other character 
plays another game between the same Figure 5: Box score from the game µlayed in fig ure 4. 
two teams. 

If the option to play another con
this reason, a pinch hitter and a new B" in the Dodgers' half of the eighth test is selected , the computer asks 
pitcher are entered in order to illus inning, a B is input. A pitcher's iden "Line-ups O K"; and typing a carriage 
trate all of the possible input situa tification number is solicited and 9 is return lets the programmer play 
tions occurring in this simulation. entered, corresponding to Yankee another game just by entering the 

In answer to the question "P, H or Ryne Duren . Next, the computer asks identification numbers of two new 

N w to the U.S.! Produced and widely used in England

COMPLETE CP/M BUSINESS PACKAGE. 


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 	 13= PRINT CUSTOMER STATEMENT 
02 = • ENTER/PRINT INVOICES 	 14 = PRINT SUPPLIER STATEMENTS 
03 = •ENTER PURCHASES 	 15= PRINT AGENT STAT EMENTS 
04 = •ENTER A/C RECEIVABLES 	 16 =PRINT TAX STATEMENTS 
05= •ENTER A/C PAYABLES 	 17 =PRINT WEEK/MONTH SALES 
06= ENTER/UPDATE INVENTORY 	 18 = PRINT WEEK/MONTH PURCHASES 
07 =ENTER/UPDATE ORDERS 	 19 = PRINT YEAR AUDIT 
08= ENTER/UPDATE BANKS 	 20= PRINT PROFIT/LOSS ACCOUNT 
09= EXAMINE/MONITOR SALES LEDGER 21 =UPDATE END MONTH FILES 
10= EXA MINE/MONITOR PURCHASE LEDGER 22= PRINT CASH FLOW FORECAST 
11 =EXAMINE/PRINT INCOMPLETE RECORDS 23= ENTER/UPDATE PAYROLL (NOT YET AVAILABLE) 
12= EXAMINE PRODUCT SALES 	 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 SALE S BY 

STOCK CO DE S; C. RETRIEVE INVOICE DETAI LS; D. AMEND LEDGER FILES; E. LIST TOTAL ALL SALE S. 


• 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. 


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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I • 
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 indfviduals 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 after1hought. 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 • MULTl-TASKING 

PROOIGV 

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 by a 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? 

SYSTEMS, INC. 

497 LINCOLN HIGHWAY e !SELIN, N.J. 08830 e l2011 283-2000 

·Prodigy's easy to use compiler-based small business applications development language. Prodigy also supports other popular languages such as FOR TRAN. COBOL. BASIC. and PASCAL. 

Circle 331 on inquiry card. BYTE November 1979 125 



pitchers. If anything other than a car Listing 4: The Stats program, which computes and displays statistics from box scores of 
si111ulated baseball games. An example of its use is shown in figure 6.riage return is entered, the computer 

branches to the lineup entry section 
I ltTMl-l$.<:UOlof the 	program and the user will be 

'.', i.. IN1.: ao 
required to enter new lineups. 10 INPLIT'FILE NAME? '1F$\OP EN l01 FS 

You can keep track of batting 12 FORA~OTOl6\N=<A*lOltl\READl01N$IN1Nt9l1Z1Z1Z1Z1Z1Z1Z\NEXT 
14 FORA =OT09\N=170tllA*lOltll\READl01NllN1Nt9l1Z1Z1Z1Z\NEXT averages, earned run averages, and 20 ! 'NAML AB H HR RDI AV[ NAME IP H R ER' 1 

other statistics by loading the pro 30 t• KO [<[< W I... ERA'\FDRA•= :l.TDl'?\t' "''1\NEXT\!"' 
40 FDRA =OT016\B=1119+<A*20l\READl0%B1C1D1E1F\G=Ogram Stats (listing 4) and entering the 
50 IFC>OTHENG=D/C\Tl=lltC\T2=T2tD\T3=f3tE\T4=T4tF

appropriate file name. This will give 60 N=CA* lOltl\ !NS CN1Nt9l1%411C1D1%JI1E1%4I1F1%5F31G1" 
you a complete printout of all the lO IFA>9THEN90\D~1459+<A•35l\N=171tCA•lOl 

72 READ10ZB1C1D,E1F1G1H11\J=INT!I/1001\K=I-C100*Jlstatistics as shown in figure 6. The 
74 Pl =PttC\P2 ~P2tD\P3= P3tE\P 4 =P4tF \P5=P5tG\P6 =P6tH\Pl=P7tJ\P8=P8tK 

statistics shown are for all six games / ,', F9=·0\ ffC >o·rH[N[9 oc. ( E*2"7) /C\ l> INT ( C/3) 

of the "World Series" that was just AJ N!~CNri~t9 J,%4Irl:rDrErF. ,G1H,%3Ir.Jrl(,%6F' 2rE9 r1 

?() I. '\N EXTplayed . 
.100 1··1..1r::"'""1107•1\' · ·-· · 1\NFXT\! ·" 

The statistics keep accumulating 11 ii J FT:l:'•·OTHLNT'.'i•" r:u r :l \ lFI'' :l >OTHENl''9•= ( ["1* ~~/) 11=· 1\P1 •=INT (pl/ 3) 

each time the program is run. There 120 ! ' '1%4I1Tl1T21%3I1T31%4I1T41%5F31T51 
130 I. '1%4I1Pl1P21P31P41PS1P61%3I1Pl1P81%6F 21P9

fore, I have provided program Erase 
(shown in listing 5). Figure 7 shows 
this program being used; the user is how I run my complete computeriz cessor system that can be linked to a 
merely supplies the file name. This ed baseball simulation. North Star floppy-disk system, a 
program erases statistics extracted North Star disk-operating system in
only from the games played, not the Necessary System Components cluding BASIC, 24 K bytes of mem
ratings information shown on the What do you need to run these pro ory, and a terminal. The memory re
roster (figure 2) for each player. That grams? An 8080-based micropro- quirement is large because of the size 

6a FILE NAME ? 61-YANKS 
NAMF AB H HR RBI AVE NAME n· H f([J<l\OBBWL ERA 

~:i l\OWFWN·- ·- 
f(! CHAl~DSON 

20 
24 

4 
4 

0 
0 

1 
:-.~ 

'200 
. 11.,} 

F llf\ ft· ·- ·-·····-·
TERRY -  ..-··- ··

8 
Ll 

1 '' 
'l 

10 3 
l 

r. :· 

··' 
8 

7 
6 

0 
2 0 

:;. 12 
.68 

l\LIBEI\ ·-· ··-·-·- 
BOYER·· ·-·-·- ·-

23 
l '? 

l 
3 

() 
0 

0 
0 

• :304 
• l '.',U 

ARf-\OYD-· ·-······ 
STAFF.DFW  ··.. 

B 
0 

3 
0 

0 
0 

0 
0 

I::" 
,J 

0 
:3 
0 

0 
() 

() 
0 

.oo 

.oo 
MAF\IS· 23 ? 4 i'I • 3'11 C!JATE!3 ··...  ... 0 0 () () 0 0 0 0 .oo 
MANTl._E · --· 23 Ii ::~ '.3HELftON- · 0 () 0 0 0 0 0 0 .oo 
BEF\RA ·-··-· ·- ····· · 
HOWM\rl ·····-··- 

7 
2..1 

() 
8 

() 
,., 

() 
~j 

.ooo 
• 340 

DALEY · - ·- ·- ·· 
TURLE:Y ·- -· ·-·

11 
0 

14 
0 

/ 
() 

1;;
.J 

() 

8 
() 

3 
() 

1 
() 

0 
0 

3.86 
.oo 

l.CIF'EZ·-···-··· 16 "' 0 4 • 313 RENIFF · 4 ,,, 0 2 1 () 4. 15 
[<L_ANCl·MRD·" 
CERV ··-·- ··-·- ·- · · 

/ 
16 

3 
fl 

() 
:-.~ 

:I 
3 

'4::_><;> 
.~;oo 

DURf':N ·-· ·- /, 6 0 0 1 2.84 

IJAl~DNEI\- ··- -· 
DEMM;rnr 

0 
() 

() 
0 

0 
() 

() 
0 

.ooo 

.ooo 
l'\E:ED ·-··· ·- -  ·-· 0 0 () () . 000 
r!ll~GEO:;!:HJN · - 0 () 0 0 .ooo 
GDN!tEI'' 0 () () () ,()()() 

..JDHNSON·-··-- 0 0 0 () .ooo 

201 5/ 10 29 .204 50 24 31 21 4 

6b 	 FILE NAME ? 63 - LA 
NAME AB H HR RBI AVE NAME IE' H f\ El~ I\[] Bi:< W L ERA 

l"A im .Y·-·-..-- 22 ::; • L3f, l\OLIFAX ·- ·- ·-.. ·· l3 14 4 'l 5 0 2.70 
GILL.TAM 24 12 1 4 .500 DRYSDALE- 1/ 13 4 0 ,J 0 2 2. 12 
WILU3··- - ··-·-· - 24 4 0 1 .167 PERRANDSl\l B 1 0 5 1 0 1.00 
MCMULLEN·- ·- 20 3 () 2 .150 PODRES---- 'I 0 1 'l. 00 
HOWAl-\D ·- ··- ·-·- 21 '.5 :.' 4 .238 MILLER - - -  0 l () () 1 0 1 • 00 
ri.~vI::; W·· ··-····· 24 B 1 J ,333 RI CHERT- -- () 0 0 0 0 0 () 0 .oo 
DAVE; T· -- · 2ci {, () 4 .240 CALMLIS--- - () 0 0 0 0 0 () () .oo 
FW '.:;E!< CJF(() ·- . .. ~-' 1 1 () 0 .048 . WILLHITE - - () 0 () 0 () 0 0 () '00 
MOON·-·-··- - -···· 6 3 () 0 .500 ROEDLICl\--- 0 0 () 0 0 0 0 0 '00 
TRACEW!•;10 · 0 0 () 0 , 000 '.3HEl-\l~Y -.... - - 7 12 6 4 6 b 0 0 4.91 
OLIVEI;: .. ·- ·- ··- 14 5 () :> •357 
WALLS ··..- ··-·-··· 0 () () () .ooo 
CAMILLI · 0 0 0 () •000 
Z I MMU'\- ··- 1 () () () , 000 
F"El~l'\lA ····· · · 0 () 0 0 ,()()() 
UF\ [ EJ:rINC-i ··· ···· 0 0 () () .ooo 
NEN ··--· ··- 0 0 () 0 • ()()() 

202 50 5 24 .248 

Figure 6: Statistics for six ga111es of tire "World Series" between tlze 1961 Yankees (6a) and tire 1963 Dodgers (6b). 
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to your data acquisition and display problems 
with COMPCOrs Analog - Digital 1/0 System. 
The complete ADI/OS system includes everything required for a 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); 
J2 bits of programmable digital 1/0; 4 completely independent RS2J2 serial ports with 
software-selectable Goud rotes; a Microterm MIME-I CRT terminal ; a Houston Instruments HIPUZJT 
incremental plotter; and on ALTOS 8000-2 microcomputer system, with 4MHz Z80* processor, 
64K of RAM memory, twin Shugart double-density floppy disl~ drives, CP/M1operoting system, 
and Microsoft FORTRAN. COMPCO's GSP interactive graphics pocl-mge is included to provide 
graphics output on the CRT terminal, HIPUZlT plotter, and/or a X-Y display. A FORTRAN-callable 
subroutine pocl~oge 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 toll~ to a larger 
machine), on additional CRT terminal for color graphics, or a serial line printer such as a Tl-810 or 
NEC Spinwriter. * Z80 is a rrademarl; o f Zilog t TM . 0191101~e,e•rch 

This entire ADI/OS 

Microrerm 

MIME-I 

rerminol 


Houston lnsrrumenr 

HIPUZIT 

16 channels 

1 1 1 1 1 11 11 11 11 1 

Circle 49 on inquiry card . 

double buffered 

D/A 

modem 

system is available 
11111111111111111111111111111111 from COMPCO for 

digira l 1/0 


4 byres (J2 bits) prinrer 


59,995 
O EM, lnsrirurionol and Dealer Inquiries Invited 

x 

y 

Cornpco 
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 INPUT'~ILE TO BE ERASED? ',F$ 

:W OF·ENto, F$ 

30 B=1114\READt0%BoC\FORA=lT0138\WRITEtOoZ\NEXT 

40 CLOSEtO 


l''UN 

FILE 10 BE ERASED ? 61-YANKS 
HEADY 
RUN 

FILE TO BE ERASED ? 63-LA 
f~EA[IY 

Figure 7: Sample execution of the program 
Erase of listing 5. This program µurges 
statistics fro111 simulated ga111es; it does 
not alter the roster ratings information. 

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 whe11 used 
with the North Star BASIC system. 

1 INPUT'NLJM? 'o A\F ORB =O TOA\C =RND IO)\ NEXT 
'. '.) L..INFBO 
10 DTMH( :t. ,l/io l4l oF"(:l o'l• 171 oM <H540l oS( l oOo:!ol) oF"$1201 oT$1201 

15 DIMHSl241oSlllolOloBl81oRl8) 

17 1a ~ "SINGLE IH]Uf<l . FTRIF"LEH. R•• 

20 P$=' !'" C1B2f<.30!:>!:>1... FCFRFDH' 

JO FORA =OTOJ\B = IA*IOltlO\INF"UT'TEAM? 'oTllB- 9oBl\F$ =TllB- 9oB) 

40 OF"ENtOoF$\B =270*A\FORC=OT016\B =Bt10 

50 READtOoN$1D -9 oBl\FORD=OT06\READtOoHIAoCoDl\NEXTD\NEXTC 

60 FORC=OT09\B =DtlO\READtOoNllB-9oBl\FORD=OT03\READtOoPCAoCoDl\NEXTD 

65 NFXfC\CLOSEtO\NFXTA 

.~J FORA 00 0T01 

70 ''GIVE THE LINE - UP '\FORC =O T08\' 'BATTING"oCtlo' 

8 0 I N F"l.IT 1 ' J [1 • P 0 !:; :t ? ' , D • F \ !:; ( A , C , 0 , 0 ) :: D \ !:; ( A • C • 0 • 1 ) '" E 

81 lfE(10RF>10THEN80 

82 F=( A* 270l t <D*10 l t:l \ G=F•2 

83 JFD ) l6THLN80\ITABC40), 

0 ·1 'NICF·· , r ·19) ·' 'oFICG ··- 1 d 3l o\I NF"l.IT' UK "! 'ol$ 

Oli IFZS <) "'fHEN80\NEXTC 

90 INPUT1' JDi OF FITCHFR 1 'oWCAt2l 

91 IFW1At2l~9 THFN90\ ! TABC40J, 

72 F= IA* 270ll1 70t llO *W<At2lltl\1N$1FoFt9J,' 
'»-1 INF' UT' UI·: ·r " , /•O\ ff/$ :> ' 'THEN'/0\ NEXTA 
1.00 J ·::<;\tl:: l 
110 FUl~.~ ::· OfOl \J ' '\ ! 'INNING l'oA\FORB == OTOl 
l L2 IF A<> ':(IJfiB< ":· lTHENll'.'\\ Il'Sl (lo 10) )~i l 10.1on HENEXIT'170 
115 C=WCBl\D=l\IFB=lTHFND=O\F=WCDt2l 
120 FORE =OT02\IFSCBoCoFoll>OTHFNl=SCBoCoFo0l\NEXT 
125 G= C270*BltClO*Flt1 
127 L=O\IFHCBoFoOl =2TH EN130 
128 IfHIBoF,Ol=FIDoFo5lTHEN129\L=.015\GOT0130 
12'r' L. :::. ... • 0 l'.3 
l !O H= .5*CHCBoFo5ltFCDoFo2lltLtWCDt4l\HCBoFo7l =HCBoFo7ltl 
:l..:l~i !N ~CG,G+'?) ,• 

110 G=RND<Ol\IFG>HTHEN800 
l.'.oO fi '" . '.'HI HI B, F, L l +F"I 11oF",1 l l tLtW CDt4 l 
160 IFG >HTHFN700\PCDiP,5l =FC DoFo5ltl 
170 fl:: f':Nl1 ( 0 l \HHW< .'T04\ JFH (fl, F, G l :::= HTHFNEXIT 190 
HJO NEXT\Ci •=l 
190 ll =G*6\IH$1H-50Hl\HCB0Fo8l=HCB0Fo8ltl\GOSUB7000\GUSUB5900 
195 IFG =4THENHCBoFo'll=HCBoFo9lt1 
200 C=C tl\JFC >8THFNC =O\WCBJ=C\E'l=O 
205 IFA >8AN DB=lANDS1ClolOl >SlCO olOJTHENEXIT960 
210 IF0 <:·3 THEN120\GOT0'150 
700 I 'WALK'\HCBoFo 7l= HCDoFo7l-l\FCDoFo9l =FCDoFo'lltl\G=l\GOSUB6950 
710 GOSUB5950\GOT0200 
800 H=.5*1HCBoFo6ltPCD,F,3ll\IFRNDCOJ >HTHLN820 
810 I ' STRIKES OUT' 
815 PI D.P o8)=PCDoF,8ltl\GOT0830 
820 JFRNUCOJ < .98THEN825\G=l\K=l\' 'ERROR'\09=0'1tl\GUSUB6000\GOT0200 
825 IFRNDCOJ .50RBCll=OORO >lTHEN828\' 'DOUBLE PLAY'\O =Ot2\BCll=0\0'1=09t2 
826 Rlll =O\IFJ ; 091HFNGOSLJB7000 
827 G ~O\K = l\IF 3 >0THENGOSUBli000\PCDoPo4l =PIDoP•4lt2\GOT0200 

828 l'lS our· \G=O\IFRND10) ) ,5THEN830\K = l\IFU9 <2THENGOSUB7000 
829 lFU ~2 fHENGOSLJBli000 

u.;o li '" IH 1 \F ( D. F. 4) :: r· (D. F". 4) t 1 \0'7 == 0'7+:l \GOHJ:!OO 
?SO FORG1 =1T08\BCG11=0\RCG1)=0\NFXT\0=0\09=0\'''\NEXT\NEXT 
'?6•J lFSl IOoJO) :>!il(l, lOlTH EN'/70\Cl:lO\ J:00 lO\GOf0 110 
970 G1 =W16l\G2 =WC 7 l\GJ=WCOl\G4 =WC9l\FCGl oG2olOl =FIGloG2olOltlOO 
971 PCG3 ,G4,l0l =F"IGJ ,G4o10Jtl 
972 LlOSUB1000\FORGl ~ OTOl\FORG2zOTOlli\FORGJ=7T010 
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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 Wise's .323 multi
plied by 0.5 = .3465. 

This walk rate is compared to the 
same random number as before to 



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 I 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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Listi11g 6 co11fi1111ed: 

913 H1GlrG2,G3t41=HCGlrG2rG3t41tHCG1rG2rGJl\HCGlrG2rG31 =0\NEX T\NEXT 
974 FORG2 =0T09\FORG3=4T010\PCG1rG2rG3+71=PCGlrG2rG3t71tPCGlrG2rG31 
976 PIG1rG2·G3l =O\NEXT\NEXT\NEXT\FORG1 =0T010\WCG11=0 
?/ll Sl C0 •Cd l :: ()\!:il C! , [il l::::()\NE .XT\W'J :::: Q 
·no INHJT' RETLll':N TO k ND '? 'r /$\lFl$= ' 'THEN998 
'19::> I NVi.J r 'I.. I NF .... ups CJI\ ? • , l$\ IF z•r.<> •• THEN67 
'?94 lj'1,(.[,l()l,\INF'lH' F·ITCHER '? "rWC'.IJ 
'?9~:; 'l'l•Cllr2Cl'r\INPUT' F'lTCHER" 'rWC:31 
'."!'(, GUI lHOO 
'f'll:I (-;(:JUUfl:'OOO\ IFl~EI :. ( ()) \EN!t 
1000 I. [ICJX ciCOl~lc. \I ". 
1010 FURG=OTUl\!0CG*101tl0\Gl:40*G 
l020 I 1(<[1(13]) rl'l>(l:<·-·'lrBI r\NEXT\ I'' 
l () ::~ ::.~ I •• \FDfi!:i ::()TCJl \GJ.:=40*G 
1.0::'4 ! TAJl(Gllr'NAME PUS AB H HR Rf<I'r 

1o:u, !JEX f \I •• , I •• 


JOJO I URG =,OTCJ8\FORG1 :=OT02 

LO~·O G4=0\FORG3=0TOl\IFSCG3rGrGlrll=OTHEN1080\G5=40*G3\G6=SCG3rGrG110I 
1060 B=C270*G31tl10*G61tlO\G4=1\G7=1SCG3,GrGlrll*21 
1070 'TABCG51,N$CB-91Bl1' '1P$CG7 - 11G71r' 
l075 FORG8=7T010\!Z4IrHCG3rG61G8lr\NEXT 
1080 NEXT\IFG4 =1THENt''\NEXTG1\NEXTG 
:1.0'iO '"\l'PITCHER!'.i H'' H Rl.~F~ KBB'\'" 
1110 FORGl=OT01\FURG2 =0Ta9\IFPCG1rG2r41}0THEN1130 
11?0 IFPCG1,G2r51 } 0THEN1130\IFPCGJ,G2r81>0THEN1130\GOT01160 
1130 GJ=CG1*2701t170tC10*G21tl\G4=PCG1rG2r41/3 
1140 1NSCGJrG3191rZ5FlrG4r 
1150 FURG4 =5T09\ ! ZJl,PCG1rG2rG41r\NEXT\IFPCG1rG2r101=100THEN'' WINNER', 
11 ~;;:> lFf'' ([;Jr G:', 10 I =:1 HffN t ' LCJ!:i!:iU'', \ ! ' ' 
llfiO NEXT\NEXT\t"\I' 1 2 3 4 5 6 7 !l 'l T' 
1170 I 'VlSTORS'r\FORG1 =0 T010\!ZJlrS1(0,Gl)r\NEXT\I'' 
1180 1 'HOME 'r\FORGl=OT010\IZ3IrS1C1rGllr\NEXT\RETLJRN 
2000 FURA=OT01\B = CA*101t1\0PENJO,T$CB,[1191\B= 1114 
2010 READ10%BrC\FORB~OT016\READJO,HCArBr71rHCArB1!llrHCA1Br91rHCArBr101 
2020 FORC=11T014\llCA,[l,Cl =HCA,BrCltHCArBrC-41\NEXT\NEXT 
2030 F'Of'8:::: 0HJ'l\REAf1:tO, I" (A, B, 4) , F' CA, B, 5 I , F' I A, B, f, I , f'' (A, fl, 7 I , P (A, fl, IJ I 
::!o3~j RLAJttO,F'CAoBr911PCArBrlOI 
2 040 FORC = l1f01 7\ PCArBrCl =PCArBrCltPCA,BoC-71\NEXT\NEXT 
:.:•0:'10 D ::.: 11l4 \l'ff.1)[1to:;: B, C\FDRf<::oO TD16 
2060 WRJT EIOrHCAvBr1llrHCAoBo121rHCArBr1Jl,HCArDo141\NEXT 
2070 FORB =OT09\WRITE:tO,PCA,[lrlll1PCArBr1211PCArBr131rPCArBr141 
:~07'..'; WRITE I 0, f' C{1, B, J 5 .l , F' (A, B, l 6 I , F' <A, B v 1 7 I \NEXT\CLOSE :JO 
2080 NEXT\RETURN 
~'i'l(>O K:, G\ l Ff(ND C0 I > . f,THENK :o K+ 1 \GOTD6000 
5950 K=l\IFBC11=0THEN6005\IFBC21=0THEN5960\GOT06000 
5960 JIC2l =Pi1\GOT06005 
6000 FORGt =JTOlSTEP - 1\B CG l+K l =BCGll\BCGll =O\NEXT 
«:. OO '.'i JT(i '-''ATHFNB Cfl I :cF"H \ TFG <> 4THENB CG) ::: p I l \ G4 :=0 
6010 G2 = (1\FORG1 = 4f08\IFBCGll ~orHEN6040\G4 =G4tl\V=bCG11 - 1\[l(G11 =0 

60:'0 L c· p, ..- 1 \ ff 'A>'lTHl.:: NL -'= 'l\ !31 ( B, I... I -'= S 1 C£1, I... I+ 1 \ !31 CB, 10 I := S l CB, 10I+1 
60JU 8CGll =O\HCB1Fr101 =HCBrF•l01tl\PCDrVr61=PCDrVo6111 
6040 NEXT\IFG4 <1THEN6042\IG4r' RUNS SCORE 
604 1 !T~;c1.10l1!:ilCOrlO),' ·.nc:11. ::>01.!:>:LC lrlOI 
6042 IFG4 <2THEN6043\WC41Dl =WC41Dlt.0 25 
ii04 .' ;-, :c o 
/i04B IF1<(1J :=OTH[N60:'.i0\''m.JNNEf( ON FIR!:iT 'r\M:c:l 
60'.'10 IFB (:.'I .=: OTHENf,060\' "IWNNEn ON !'.iECUND ', \M := 1 
6060 I Ff< C::l I :::: QTHEN6070\' "IWNNER UN THIRD ' , \M :::: 1 
6070 IFM =1THFN' '' \ IFG4 =0 rH FNRETURN\GOSUB6200\GOSUB6100\RE TLIRN 
fi100 .H'F'UT"f'rHo t:m [I '!' ' 1/$\IF/•;= • 'THENRETURN\IFZ$ ,='H'THEN61500 

6110 W(D 141 =0\I NPUT'Pt ? 'r Z\IFZ>9THEN6l 10\WC2tDl =Z\P=Z 
6120 IFZ$="P'THENRETURN 
6150 TNPUT'BATS. Pl? ·, z,z 1\Z=Z- l\IFZ >UTHENRETURN\IFZ <OTHENRETURN 
6160 FDRG1=0T02\IFSCBrZ1Glrll=OTHENEXIT6l!JO 
6170 NEXT\ ! 'TWO SUBS ALREADY USFD THERE'\GOT061SO 
fi:l.BO !'.i(f1,/,Gl10l=:Zl\lNPUT'PU!'.i '!' 'rll\IFZLl.OTHLNZl: :l.0 
6190 SCB~ZrGl1ll = Z1\GOT06150 
6200 JFW9=0THEN6220\IFBil=W9THENRETURN 
6 210 H ' !:; :I C0, ·1('I c !.i 1 ( 1 , 10 ITHFNf,:'..IO \I F!'il CBr 10 I >S 1 C[1, 10 I THEN62::.>o\RETURN 
6220 WC!ll • D\WC91=WC21Dl\WC61=B\WC71=WC2tBl\W9=1tB\RETURN 
6 ::'..IO W'i '0 \ f([ TU l'(tJ 

6950 K= l\IFR(ll=OTHEN7005\IFRC21=0THEN6960\GOT07000 
6960 R\2J cf't1\GOT07005 
7000 IF09)2THENRETURN\FORG1=3T01STEP-1\RCG1+Kl=RCG11\RCG11=0\NEXT 
/OOS 1FG=4THENRC81 =Pt1\IFG <>4T HFNRCGl =P+l 
7010 FORGl =4T08\IFRCG11=0THEN7040 
7()20 IJ: :::i:~(CJ:l) ···1 

7()J() RCGll=O\PCD.Vr71=F!DrVr71+1 
"/04 0 NF.:Xl\llETlJl'(N 
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? 
*LI 
l':R,~SE 4 4 2 
El~ASE:? 8 4 2 
INf'LJT 12 6 2 
INf'LJT2 18 6 2 
1~0!3TE:l'< 24 6 2 
l~O!'>TE:R2 30 6 2 
GAME 36 ::.i 2 2 
Gf1ME2 5El :~2 2 
!JTATS 80 6 2 
STATS2 86 6 2 
61·-YANKS 92 8 3 
6'i-ME1 !'.i 100 8 3 
/~5 .... flCJSTO 108 8 3 
63 .... LA l 16 8 3 
62-METS 124 13 3 
1:· IX 132 6 2 
FIX2 U!l 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). fBy a 
pleasant coincidence, t/1is article was 
edited on the same day that Carl Yas
trzemski hit his home run number 
hexadecimal 190.... RSS/. 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 

Text co11ti1111ed 011 page 134 
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Do TRS-BO's new lower prices 

mean you get 
11 cheaper'' 
computers? 

Here's why ... 
Production costs drop and manufacturing 
efficiency rises when you deliver more than 
100,000 TRS-80® 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. 

Retail prices may vary at individual stores and dealers. 

Circle 318 on inquiry card. 

Levell-4K Level II -16K 
Ideal Starter Advanced System 

System with Calculator Keypad 

Was '599 last year Was '988 last year 

New Model VII 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 
%-Megabyte These two cards tionored 
Basic System at most Radio Shack stores 

ltad1e lhaeK 
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 27B on inquiry card. 

FAMOSTM 

MULTl-TASKING DOS: 

• 8080/z80 
• Device independent file system 
• Multi-sessioning/spooling 
• Full user accounting 
• All files dynamic 
• Multi-user file security 
• lntersystem communications 

S100 BUS SUPPORT 

MVT-BASIC™ 

MULTl-USER COMPILER 

• Powerful file, string 1/0 
• Chaining ... parameter passing 
• ISAM/sort facilities 
• Random, sequential files 
• Machine language calls 
• Error trapping 

HARD DISKS SUPPORTED 

MVT-WORDFLOW™ 
MULTl-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 IN C. 

TT 
9241 Reseda Blvd., Suite 203 
Northridge, CA 91 324 
Phone: (21 3) 349-9076 
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Line Operation Performed 
Numbers 

1 thru 20 	 a) Generate seed for random number 
b) dimension variables 
c)read descriptive data 

30 thru 65 	 Read data from disk files 
67 thru 94 	 Batting order input section 
100 	 Set start and end inning 
110 thru 990 	 Play game 
992 thru 998 Select pitchers for new game 
1000 thru 1180 Subroutine for printing box game 
2000 thru 2080 	 Subroutine to write updated statistics to disk file 
5900 thru 6070 	 Subroutine to determine run scored and position of base runners 
6100 thru 6190 Subroutine for player substitutions 
6200 thru 6230 Subroutine for determining winning and losing pitchers 
6950 thru 7040 	 Subroutine for calculating earned runs 

Table 2: Operations performed by various lines of BASIC code in the Game program of 
listing 6. 

Variab le Use 
and 

Dimensions 
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 = O 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 1 7 = 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 pilcher 
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 

8(7) 	 1 runner on first 
2 runner on second 


4-3 runner on third 

4- 7 runs scored 


R( 7) same as 8(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 f actor(assume 0) .000 
Left handed batter versus 
right handed pitcher .015 

.500 x .5 = 	 .250 

Table 4: Statistical determination of tlze probability of batter Yastrzemski producing a 
safe /1it from a pitc/1 tlzrown by Wise. Tlze /zits factors for pitclier and batter are added 
together, along wit/1 a factor for pitcher tiring a11d a factor for tlze relatio11slzip of a left
lzanded batter facing a riglzt-handed pitcher. Tlze sum of tlzese factors is multiplied by 
0.5 and t/1en compared wit/1 a random nw11ber. If tlze random 1111mber is less than tlze 
computed probability, Yastrze111ski lias /zit safely. 



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 
$1 0 per 1 6K 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 1 6 K 
boundaries (shorting plugs are 
placed over wire-wrap pins to 
address the board - located on 
the top of the board for easy 
changes), S-100 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 1 6K board is typically less 
than 4 watts (+8V@ 300ma, 
+ 16V @ 1 50ma and -1 6V @ 
20ma). Boards with additional 
memory typically increase power 
consumption only 1 watt per 1 6K! 

Standard S-100 Interface. 
Our board is designed to 

interface with any standard S-1 00 
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, 1 207 
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 

r---------, 
•:)------~ END OF GAME : 

L _________ _, 

DISPLAY 
BOX SCORE 

STOP 

YES 

SAME 
LINE-UPS 

? 

NO 

YES 

INPUT NEW 
PITCHER 
IDENTIFICATION 

Figure 8: Flowchart of the major divisions of operation of the Game program of listing 
6_ 

Te.rt co111i1t11L'd: 

runners; all 8 values are set to 0 every 
half inning . If a batter gets a single 
that advances all runners by one 
base, variable 8(4) is set to equal the 
value of 8(3), 8(3) is set to 8(2), 8(2) 
to 8(1), and 8(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, 8(5) is set to the value of 8(3) 
and 8(3) is set to 0, 8(4) is set to the 
value of 8(2) and 8(2) to 0, 8(3) to 
B(l) and B(l) to 0, and B(l) 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
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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 8 
array elements with subscripts be
tween 4 and 7 are not 0. 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 pitcl1er's ide11
tificatio11 11w11ber 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 GOSU8 6100 

and remove the current : 

"GOSU8 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 Yark 
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%, 



Model DMB-6400 Serles dynamic 64k byte RAMS Incorporate the 
features which are standard In the DM-6400 Serles and adds 
bank select for multi-user-timesharing applications. 

e ALPHA MICRO, CROME.MCO, e Four (4) 16k byte, functionally 
and NORTH STAR output port independent memory banks. 
bank select. . . • Eight (8) 64k byte banks of mem

• Memory bank size can be mere ory per output port for ex pan
mented to 64k bytes in 16k . t 5121 b t f h
increments. s1on o <. y es or eac 

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
table in 4k byte increments. 

• 25 MHz on board crystal oscillator 
for independent timing. 

DMB-6400 and DM-6400 Common Features: 

• 4 MHz Z80 operation with no wait 
states. 

• Tested and burned-in. 

• Low power- 8 watts maximum. 
• Reliable, expandable memories. 

ONE YEAR GUARANTEE 

THE FOLLOWING PRODUCTS ARE AVAILABLE 

D DMB-6400/64K RAM D DMB-3200/32K RAM 
D DMB-4800/ 48K RAM 

UK. & EUROPEAN REPRESENTATIVE: 
ABACUS COMPUTERS LTD. 
62. NEW CAVENDISH STREET 
LONDON, WlM 7LD U.K. 
TEL : 01-580/8841 TELEX: 881-3085 

AUSTRALIAN REPRESENTATIVE: 
COMPUTERLAND OF MELBOURNE 
555 COLLINS STREET 
MELBOURNE. VIC3000 
.TEL: 625581 

D DM-6400/64K RAM 
D DM-4800/ 48K RAM 

D DM-3200/32K RAM 

MEASUREMENT 
systems &. controls 

incorporated 

867 North Main Street• Orange. CA 92668 
Telephone: 714/633-4460 
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9b 	 FI L E NAME ? 62- ME TS 
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WOODL I NG·-..·- 0 () 0 () . 000 
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Figure 9: /11dividual µlayer statistics derived frn111 the si111ulated play of fifty baseball ga111es betwee11t/1e1961 New York Ya11kees (9a) 
a11d the 1962 New York Mets (9b). /11 this fi f ty-ga111e series the pitcher-tiri11g fa ctor was set to 0. /11 team results , the Ya11kees wo1139 
of 50 (78 %) of the ga111es , a11d t/1e Mets wo11 11 of 50 (or 22 %). 

in 1962) won the other 15 games for a in line 6042. This line is branched to beginning of this article was run using 
30 % winning average. by other program statements; thus it the model. 

The numbers of hits and runs could not be removed . Instead it Due to memory limitations, other 
scored in this simulation were a little became a nonfunctioning line : enhancements were left out of this 
bit high, since the designated hitter W(D+4)=W(D+4). The program baseball-simulation model. For exam
was used (this did not occur in either was again tested. ple, the display message for outs 
1961 or 1962) and the pitchers were In the second test, the Yankees won could be replaced by regular baseball 
never removed after tiring . Every 39 (or 78 %) of the games, while the scoring (6-3 meaning ground-out 
lime 2 runs are scored in an inning Mets won only 11 (or 22 % ). The in from shortstop to the first baseman), 
and for every scoring occasion in an dividual statistics appeared reason home run rates could be determined 
inning after the 2 runs have been able and are shown in figure 9. The by the size of the field the simulation 
scored, the pitcher's hit rating is model was clearly performing ac is assumed to be played in , and pre
worsened by 0.025. This is done in curately with the statistically better pared lineups for each team could be 
line 6042 of the Game program . team winning the majority of the stored on disk to facilitate play. If 

A second test of fifty games was games. The program Game was you modify these programs, please 
run . However, this test eliminated the modified back to its original form, write to me. I would like to know the 
tiring factor by changing the equation and the World Series described at the details . • 
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LetyourLSl-11*break 

•the rr1er 


With our Bank·Switchillg 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'tget boxed in with other brands of 
LSl-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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operation,orour 
reliability.Not ior 
$660theycan't. 

Our Comprint 912 is 
the best printer for 

: { .. )7. f\l:!Cl.IE~GHl KLMl 
1; <.•>?itR , 

The Cornprint 912 prints nearly 3 
lines every second. 

Speed. 
At 225 

characters 
per second 
(170LPM) 
the Com
print 912 
is up to 4 

times faster 

TheCo11tpriot912printer. 
Nooneelse can match 
ourspeed,ourprint 
quali"t!1011rqt1iet 


the money. 
Period.Any 
printer 
that can 
match our 
price 
can't 
even begin 
to match our 
perlormance. 
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 
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receiving, scientific/ 
industrial data 
logging, or any
thing you can 

. think of, the 
Comprint 912 
is the perlor
mance leader in 
printers under 
$1000. 
First consider 
our perlor
mance. 

-I\ ..... ,' 

;. I•~ • •- . I •:\ I· ,1 •· · • 

> ,,\ ~l\ ! 1 •'l .'"'.\ j·:N.11f-'f)p -., 1 lJI O;.,..• , 'I I• I • 

..n\ ~CF•·l-·!J l " LNl +01· 1 U l-'SI UVl•IXY.'l .. ll 'm .. •:rp• ; 
; i'oh1fh..'.DErc:.~u; l 11flfJl-'f.lPSlUVWY~·:.: [ ' 11 . • : ' ·:~ ••.. 

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 

CRT hardcopy is an excellent 
application for the Cornprint 912. 

.-...4 
./ 



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 

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. 

Fewer moving parts in the Comprint 
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 

....... ··' . • ... 
•'" .... ... 

xceptional print qua I ity in offer~ 6 mo~th warran
ty by the Compr int 812 in 7 ty, tWJ.ce the industry 
n I ess rel i ab i I i ty, 6 month standard. The key to all 
ra I I e I l/O and 8 l/Z" wide this superior perfor
been shipped to happy custc 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 ribbans 
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 performance leader. 

Computer Printers International, Inc. 

340 E. Middlefield Rd. 


Mountain View, California 94043 

415 969-6161 
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Stack It Up 


Charlton H Allen 
208 Blossom St 

Nashua NH 03060 

Most microprocessors currently available 
employ a stack of some sort. This stack is 
either a scratch memory in the processor 
itself or an addressable programmable 
memory characterized by retrieval of infor 
mation in the reverse order of storage using a 
pointer . In the common parlance, a stack is a 
LIFO (last in first out) mechanism. It is a 
very useful feature for preserving the proper 

Listing 7: PARSE, a translation procedure written in an informal ALGOL. 

STRING PROCEDURE PARSE(Exp): 

STRING Exp; 

BEGIN 


EXTERNAL INTEGER PROCEDURE Intoken ; 

LOGICAL Endinput, Errflag , 

INTEGER Position, I, J, T; 

INTEGER ARRAY S = ( 1 -1 -2 2 - 9, 


-3 3 4 -4 -9, 
5 -5 -6 6 - 9, 

-7 7 8 - 8 - 9, 
- 9 - 9 -9 - 9 -9) ; 

STACK Q; 

Errflag := Endinput := false; 

PARSE := null; Position := 0 

I := Intoken(Exp, Position, Endinput); 

J := Intoken(Exp, Position, Endinput); 

COMMENT I is last token, J is current ; 

IF Endinput THEN Errflag := true 

ELSE WHILE NOT Endinput DO BEGIN 


T 	 : = S(I,J); IF T <U THEN Errflag : = true 
ELSE CASE T OF BEGIN 


COMMENT valid sequence of tokens 

CASEl : BEGIN 


Q :=PARSE; PARSE := null; 
END; 

CASE2: null; 
CASE3: PARSE := PARSE • Q; 
CASE4: PARSE := PARSE . Exp(Position) . '$'; 
CASES: BEGIN 

Q := P.l\RSE . ' $'; PARSE := null; 
END; 

CASE6: PARSE :=PARSE Exp(Posi tion); 
CASE7: PARSE :=PARSE Q; 
CASES: PARSE := PARSE Exp(Position) . Exp (Position - !); 

END; 

I := J; 

J := Intoken(Exp, Position, Endinput); 

END; 

WHILE NOT Q = empty DO PARSE :=PARSE .Q; 

IF Errflag THEN PARSE :=null; 


END. 
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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 
register store instruction is three bytes long 
on the 8080, whereas a register stack instruc 
tion is only one byte. As a result, saving 
registers used by subroutines and restoring 
them late1· 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 stack operations are 
explicitly fixed mode and singular . There is 
only one stack, and it operates on entities of 
the same width, in number of bits, as the 
accumulator(s). Moreover, these entities 
have no attribute other than their fixed 
width, in bits. 

In contrast, several large scale computers, 
such as the Burroughs 5500 processor with 
which I am familiar, employ a more genera
lized stack 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 stacks may be processed si
multaneously and independently. 

To achieve the latter, the stack controller 
requires a "stack control block" in central 
processor addressable memory to be 
uniquely associated with each active stack. 
Otherwise, such stack controllers bear ap
proximately the same relation to 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 calcu la
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 calcu la
t ion I eft 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. f 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] 

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 computat ional 
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: 1 + (((A+Bl/C) - (D * (E-Fl/G)) I H 

Position 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 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 •o 

17 3 1 5 null 	 *0$, 

+AB/$C- $$, 
+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 -E F * D$/$G+AB/$C- $$+1 $/$H 


Figure 7: Sample parsing process resulting from use of program PARSE. 

which does just that by use of a stack only 
slightly mo1·e 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 fo1·m 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 cu1·rent input: 

1 for a left parenthesis. 

2 for a right par en thesis. 

3 fo1· an operator. 

4 for a constant or symbol. 

5 if none of these. Text co11tin11ed 011 page 144 
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~ ~""- PC BOARD....~-=;;m;'b. 4 x 4 .5 x X, in . board, glass coated EPOXY laminate, 
~ - solder coated 1 oz. copper pads. The board has pro· 

-~...;;. .;~~;=~I vision for a 22/44 two sided edge connector.. 156 in.spacing. Edge contacts are non-dedicated for maxi·
1:- mum flexibility. 
!!,...,...,...,.;:ii" The board contains a matrix of .040 in. diameter~ =-
- ~-~a 76 two-hole pads .II I~ "°"' '" .>00 '"· ""'"' Oomoo~• '"' _,,., 

~ Two independent bus systems are provided for volt · 
~ age and ground on both sides at the boaf'd. 

~ IH-PcB-1 I I $4.99 IHOBBY BOARD 

CM-400 

I 
CM-300 CM-500 

I 
· ~ 

I 

1~1 

, 
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PRB 1 DIGITAL LOlilC PROBE 1• 
• DC 10 > so MHZ • Aulomollc th..,hold 
•. 11 °20"K'~-~-·1 m""•'•'"••'•'•'"•onH • ~::~i:iYbt• wllti •II loolc 
• AutomallcpulH1lr1tchlno • ~=~~::i~~d~~r015.25 voc 
• ~u~!:.~~cc~..•ttlna memory • g~1;P;i:g:~.~ . ~:-~ ;~~~~ ''•• "••' •• Open c rcu 1 1tec on • o aw c •• no ca ration 

I PRB ·1 I DIGITAL LOGIC PROBE I$36.95 j 

PROTOTYPE BOARD cm-1Do 

rERMINALS: 1.020 TEST POINTS. 188 separate 5 
poin t 1erminals. plus 2 ho rizontal bus lines of 40 com· 
men test points each. 

SIZE: 6 1h " Wide. 5" Long. 

PROTOTYPE BOARD cm-200 
TERMINALS: 630 TEST POINTS. 94 separate 5 point 

each. SIZE: 6" Wide, 3y," Long. 

PROTOTYPE BOARD cm·300,Cm·400 
CM-300 and CM

and components up to .032 in . diameter. 

Ail contact sockets are on a .100 in. 
(l J<. in. wide). 

ICM-300 I MODULAR PROTOTYPE BOARD $9.95 

ICM-400 MODULAR PROTOTYPE BOARD 

mODULAR BUS STRIP 

sockets are on a .100 in. square grid. 

I CM-500 I MODULARBUSSTRIP I $1 .95 

JUmPER WIRES 
50 Preformed wires, from llh 
solid wire, white insulation. 

I RW -50 I JUMPER WIRES I s29e 

"CLIP RnD STRIP" TOOL 
For cutting and 
AWG wire. 

ICAS-130 I CLIP AND STRIP I si.9a 
THE ABOVE CUT AND STRIP TOO~ IS NOT APPl .' CADLE 

FOR MVL[ llC OR TCILON INSVLATION 

m1m SHERR 
I MS -10 I MINI-S HEAR 

m1m SHEAR WITH SAFETY CLIP 

I MS-20 I MINI-SHEAR WITH CUP 

UACUUm UISE 
ABS construction, 11/2 in . wide jaws. 

I VV-1 I VACUUM VISE 

WIRE WRAPPlnli HITS 
WH·2,WH·3.WH·4 
WK·2·B WIRE -WRAPPING KIT (BLUE) 
WK ·2·Y WIRE ·WRAPPING KIT(YELLOW) 
WK·2·W WIRE ·WRAPPING KIT (WHITE) 
WK-2-R WIRE -WRAPPING KIT iREDI 

IWK-3B !BLUEi I WIRE-WRAPPING KIT 

IWK-4B (BLUE) I WIRE-WRAPPING KIT 

WIRE WRAPPlnli HIT WH·5 

BW-630, WSU-30M, CON-I, EX 
~5:2ro.f~·l~~ - ~M~ld 40 DIP sockets, WWT -1, 

I WK-5 I WIRE-WRAPPING KIT I 574 95 

~ 

OK MACHINE & TOOL CORPORATION 
3455 Conner Si Bronx NY 10475•1212) 994 6600 •Telex 125091 

~~~~~~~~~~~ 

D 
TERmlDAL BOARD 
.062 thick glass coated epoxy laminate. OL!tside di
mensions 6 .3 in. x 3.94 in. Not plated. 

IcM-1ool MODULAR PROTOTYPE BOARD I$25.95 I f A·PC·Ol I TERMINAL BOARD 1$3.4s 1 

PC BOARD 
Same specifications as A·PC-01 except matrix pat
tern is copper plated and solder coa ted on one side. 

terminals. plus 4 bus lines ol 40 common lesl points 

IA·PC-02 I PRINTED CIRCUIT BOARD I SS.95 IICM-2001 MODULAR PROTOTYPE BOARD I$16.45 I 

• 

PC BOARD 

Same specifications as A-PC-01. Each line of holes 

-400 have two separated rows of five is connected with copper plated and solder coated 
interconnected contacts each. Each pin of a DIP in  parallel strips on one side. 
serted in the strip will have four additional tie-points 
per pin to insert connecting wires. They accept leads IA· PC-031 PRINTED CIRCUIT BOARD I $5.95 I 

Intercon 

nections are readily made with RW-50 Jumper Wire. 


square grid 
 PC BOARD 
Same spec if icat ions as A-PC·Ol. One side ha s hori
zontal copper str ips, solder coated. Second side has 
vertical par allel bars.B l$2.45 IA- PC-041 PRINTED CIRCUIT BOARD I $7.95 IJiii 
PC BOARD 

CM-500 is a bus strip to be used in conjunction with The A-PC-05 features numbered contacts for easy
CM-300 and CM-400 for distribution of power and reference along with a numbered matrix for easycommon signed lines. Two separate rows of common 

ID 

hole locations. Made of .062 in. thick epoxy lami 
.110terminals, grouped into clusters of five. All contact nate. 4.5 in . x 5 in . Edge Connector Board. 

IA· Pc-os I PRINTED c1Rcu1T BOARD I ssAs II Same as A-PC-05 except outside dimensions are 4.5 

ID 
in. x 6.5 in . Edge Connector Board. 

A· PC·06 I PRINTED CIRCUIT BOARD $6.95 
-:S-ame as A-PC-05 except outside dimensions are 4.5 

to 4 inches, 20 AWG in. x 7 in. Edge Connector Board.

IA·PC ·07 I PAINTED CIRCUIT BOARD I SS 95 I 
I 


TERmlDRLS 


stripp ing 1 in. in sulation from 30 

I 

.s:•..,.- 'F ' ~;;:= ...... 

WWT·l SLOTTED TERMINAL 54 98 

WWT-2 SINGLE SIDED 
TERMINAL $2.98 

WWT·3 IC SOCKET TERMINAL 54 98 

WWT-4 DOUBLE SIDED 
TERMINAL $1.98 

I $4.95 I TERmmAL IDSERTlnli TOOl 
For inserting WWT-1 , -2, -3 and -4 terminals. 

I INS -1 I INSERTING TOOL I $249 I 
I $5.95 I 

P. c. B. TERmmRL STRIPS 
I TS· 4 I 4-POLE I $1.391 

S·POLE I S2.191 
I TS-121 12-POLE I $2.991

I $3.49 I 
moDULAR TERmmAL STRIPS 

, ....'.T.S· .. 2. .......(3 per P$1ac•.kage)7.9__
.6.MD '.......-P•O•LE '.. 1....

$12.95 
$12.95 PC CARD liUIDES$12.95 \7!P!fmJ"\ 
$12.95 I TR-1 I CARD GUIDES I s1 .a9 IrfT&SNSfrZfl 

QUANrt rY- 0Nf PAIR(2 PCS_)I$16.951 

I$25.99 I 
PC CARD GUIDES & BRACHETS 

I TRS·2 I GUIDES & BRACKETS I $3.79. j 

OUANTlrY- ON! SET (4 PCS.) 
· l, INS-1416, TRS-2, 

PC EDliE rnnnECTOR 
44 pin , dual read-out, .156 in. spacing, wire-wrap
ping. 

I I CON· l I pc. EDGE CONNECTOR I $3.49 I 

Circle 291 on inquiry card. 



HK-18 18AWG 25 FT. SOLID CONDUCTOR 
HK-20 20AWG 25 FT. SOLID CONDUCTOR 
HK-22 22AWG 50 FT. SOLID CONDUCTOR 
HK-24 24 AWG 50 FT. SOLID CONDUCTOR 
HK-26 26AWG 50 FT. SOLID CONDUCTOR 
SHK -18 18 AWG 25 FT. STRANDED CONDUCTOR 
SHK-2020AWG 25 FT STRANDED CONDUCTOR 

24·40 [mos ·SAFE EHTRAnDR TOOL 

Removes 24-40 pin IC's, .600" centers. C-MOS safe. 
Includes terminal lug for attachment of ground strap. 

GROUND STRAP NOT INCLUDED 

PRE-STRIPPED 
WIRE WRAPPIOli 
WIRE 
Wire for wire· wrapping, 
AWG·30 (0.25mm) 
KYNAR" wire . 50 wires 
per package stripped 
r both ends . 

• l\YN A!ll''HJNWA l ! 

JUST WRAP'MWIRE WRAPPlnli 
TOOL WHY CUT? WHY STRIP? WHY SLIT? 

WHY NOT JUST WRAP? 

JW-1-8 BLUE WIRE 
JW·l·W WHITE WIRE 
JW-1-Y YELLOW WIRE 
JW-1-A RED WIRE 

$14.95 

$14.95 
$14.95 

JUST WRAP REPLAUmEDT ROLLS 

UOWRAP TOOl FOR JUST WRAP 
I JUW-1 I UNWRAPPING TOOL 53 49 

JUST WRAP HIT 

I JWK-6 I JUSTWR AP KI T I s24 .95 l 

"HOBBY" WIRE WRAPPIOli 
TOOL BATTERY POWERED 

s 119.95 I 
NICAD Batteries, not included. Bits 

BIT FOR AWG 30 $3.95 
BIT FOR AWG 26-28 $7.95 

HOBBY WRAP TOOLS 

t'~' " tt~" ' 
WSU-30 

WSU-30M 

TRHOLOR DISPEOSER 
IWD-30- TRI I TRI-COLOR DISPENSER I $5.95 l 
IR-30- TAI I REPLACEMENT ROLLS I $3.95 I 
WIRE DISPEOSER 

WD-30-B BLUE WIRE $3.95 
WD-30-Y YELLOW WIRE $3.95 
WD-30-W WHITE WIRE $3.95 
WD-30-R RED WIRE $395 

DISPEOSER REPLAUmEDT ROLLS 
A-30B-0050 30 -AWG BLUE 50 FT. ROLL $1 .98 
A-30Y -0050 30-AWG YELLOW50FT.AOLL $1.98 
A-30W-0050 30-AWG WHITE 50 FT. AOL $1 .98 
R-30A-0050 30-AWG RED 50 FT. ROLL $1 .98 

"KYNAR·P NNW r 

HOOH· UP WIRE 

Circle 291 on inquiry card. 
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RIBBOO [ABLE ASSEmBLY 51nliLE Ena 
26 AWG Rainbow Coded flat cable. 

SE 14-24 WITH 14 PIN DIP PLUG $3.5524" LONG (609MM) 

SE 14 -48 WIT 14 PIN DIP PLUG $4 .25 48" LONG (1218MM\ 

SE 16-24 WITH 16 PIN LONG DIP PLUG $3.7524" LONG (609MM) 

SE 16-48 WI 1 $4.4548" 

DIP Pl"Uli WITH [OUER FOR USE 
WITH RIBB"OO [ABLE 

14 PIN PLUG & COVER $1.45 
16-PLG 16 PIN PLUG & COVER $1 .59 

QUA NTITY 2 PLUGS. 2 COVERS 

RIBBOO [ABLE ASSEmBLY DOUBLE Ena 

DE 14-2 WITH 14 PIN DIP PLUG - 2" $3.75 
DE 14·4 WITH 14 PIN DIP PLUG -4" $3.85 

WITH 14 PIN DIP PLUG - 8" $3.95 
WITH 14 PINDIPPLUG - 12" $4.07 
WITH 14 PIN DIP PLUG -16" $4.12 
WITH 14 PIN DIP PLUG - 24·· $4.15 
WITH 16 PIN DIP PLUG - 2" $4.15 
WITH 16 PIN DIP PLUG - 4.. $4.25 
WITH 16 PIN DIP PLUG - 8"' $435 
WITH 16 PIN DIP PLUG -12" $4.47 
WITH 16 PIN DIP PLUG - 16" $4 .52 
WITH 16 PIN DIP PLUG - 24" $4 .55 
WITH 24 PIN DIP PLUG - 6" $6.05 
WITH 24 PIN DIP PLUG - e-· .50 
WITH 24 PIN DIP PLUG - 12·· 6.90 
WITH 24 PIN DIP PLUG - 16"' $7.10 
WITH 24 PIN DIP PLUG -24" $7.70 

DIP SO[HETS 

14 PIN DIP SOCKET S0 .79 
16 PIN DIP SOCKET S0.89 
24 PIN DIP SOCKET SI 49 
36 PIN DIP SOCKET S 2 A 9 
40 PIN DIP SOCKET S2 .99 

DIP I [ IOSERTIOO TOOLS 
WITH PIO STRAlliHTDER 
Narrow profile. Pin straightener 
built into tool. Automatic ejector. 

IINS-14161 
14-16 PIN 

DIP /IC INSERTER 

mos, 'mos-SAFE 
GROUND STRAP NOT INClUOEO 

MOS-1416 CM6~-~~m·N~~~TER $7.95 

MOS-2428 CMbU~~~Ni'N~ERTER $7.95 

36 ·4D PIO [mos ·SAFE 
I [ IOSERTIOO TOOL 

Aligns bent out pins. Includes terminal lug for at
tachment of ground strap. 

MOS-40 

GROUND STRAP NOT INCLUDED 

36-40 PIN CMOS SAFE 
INSERTION TOOL 

DIP U EHTRAnOR TOOL 

57.95 

Extracts all LSI, MSI and SSI devices of from 8 to 
24 pins. 

I EX-1 I EXTRACTOR TOOL I s1.49 I 

R-JW-8 BLUE WIRE 50 fl . Roll $2.98 
R-JW-W WHITE WIRE 50 ft. Roll $2.98 
R·JW·Y YELLOW WIRE 50 ft. Roll $2.98 
R-JW-R RED WIRE 50 ff Roll $2.98 
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Listing 2: INTOKEN encodes the current character in the input expression, 
Exp. As before, an informal ALGOL type notation is used. 

INTEGER PROCEDURE INTOKEN (Exp, Position, Endinput): 

LOGICAL Endinput; 

INTEGER Position ; 

STRING Exp; 

BEGIN INTOKEN := O; 


IF Position = SIZE(Exp) THEN Endinput := true 

ELSE BEGIN 


Position := Position + 1, 
WHILE Exp(Position) = ' ' DO Position :=Position+ 1: 
IF Exp(Position) = '(' THEN INTOKEN : = 1 
ELSE IF Exp(Position) = ' ) 'THEN INTOKEN = 2 
ELSE IF Exp(Position) = ANY('+',' - ','*','/') THEN INTOKEN := 3 
ELSE BEGIN 

INTOKEN = 5; 

COMMENT Presume error first, determine otherwise later; 

IF NOT ( 0 > Exp(Position) OR '9' < Exp(Position)) 

THEN BEGIN 


INTOKEN := 4; 

WHILE NOT ( 0 > Exp(Position) OR '9' < Exp(Position)) 

DO Position : = Position + 1; Position := Position - 1; 


END ELSE 
IF NOT ('A'> Exp(Position) OR 'Z' <Exp (Position)) 
THEN BEGIN 

INTOKEN := 4; 

WHILE NOT ('A'> Exp(Position) OR 'Z' < Exp(Position)) 

DO Position := Position+ l; Position := Position - 1; 


END; 

END; 


END; 

END. 


Listing 3: Single stack control routines written for the 8080 processor. 
STA CK places a string of characters on a LIFO list, followed by the length 
of the string. POPSD removes the length of the last entered string, if any, 
from the list. POPUP removes the last entered string, if any, from the list. 
(Note: These routines are not debugged,· in fact, the symbol STA CK is 
multiply defined, so that it won't assemble correctly. They are included here 
only to suggest an appropriate technique.) 

STACK: 	 PUSH PSW COMMENT The following presumes 
PUSH B external procedures ABUF and 
PUSH D RBUF whose functions are,

' PUSH H respectively, 
XCHG acquire a buffer of byte size 
LHLD STACK specified by A, returning 
PUSH H address in H,L or zero if 
POP B none available 
ADI 3 release a buffer addressed by 
CALL ABUF H,L to the buffer pool 
MOV A,H 
ORA L STACK: SAVE(H,L); 
JZ STKOF ABUF (A+3); IF 0 
SHLD STACK THEN SET(Carry) 
MOV A,C ELSE BEGIN 
STAX H COMMENT Stack entry contents: 
INX H +O addr of previous entry 
MOV A,B +2 size of current item 
STAX H +3 current item 
INX H 
POP PSW caller provides size in A, 
MOV B,A item data address in H,L ; 
STAX H RESET (Carry); 
ORA A MEMORY(H,L) :=Stack; 
JZ STKCX Stack := (H,L); 
INX H (H,L) = (H,L) + 2; 

STKCY: 	 LDAX D MEMORY(H,L) A; 
STAX H (H,L) := (H ,L) + 1; 
INX H RESTORE(D,E); SAVE(D,E); 
INX D WHILE NOT A = 0 DO 
DCR B BEGIN 
JNZ STKCY MEMORY (H,L) :=MEMORY (D,E); 

STKCX: 	 POP H (H,L) := (H,L) + 1; 

POP D (D,E) := (D,E) + 1; 

POP B A :=A - l; 


Listi11g 3 co11ti11t1ed 011 page 146 
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Text co11ti11ued: 

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 is 
required because of the use of a stack, Q, for 
retaining the symbols for intermediate 
expressions. I NTOKEN recognition of paren
theses (output codes 1 and 2) effectively 
controls stacking and popping up symbols 
for intermediate expressions in the required 
order. 

The operation of PARSE depends criti
cally on the array S. In use, its row subscript 
is presumed the value of the last I NTOKEN 
output, its column subscript the value of the 
current 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 current 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, J replaces I and 
INTOKEN is again invoked to evaluate ) 
anew; a new element of S is fetched using 
the new values of I and ) as subscripts; and 
the element of the CASE statement list 
matching the new value taken from S is 
performed. This process is repeated until 
INTOKEN sets Endinput true, indicating the 
end of the input string Exp has been detec
ted. Since the last two tokens might be right 
parentheses, and PARSE does not in fact 
process the last token since tokens are used 
only in pairs, the stack Q is always flushed 
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 trans
literation nightmare for the novice LSl-11 or 
PPS-8 programmer. Contrarily, the step by 
step listing of PARSE and the associated 
control indices in figure 1 should aid in 
understanding what PARSE is really doing, 
with respect to the hypothetical expression. 
The function of INTOKEN, recognizing and 
encoding the elements of 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, 
listing 3 shows a hypothetical implementa
tion of single stack control routines STACK, 
POPUP, and POPSD using 8080 assembler 
format. 



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 
cioes more than many commercial units. But 
NRI engineers have designed components and 
planned as.sembly so it demm<trates important 
principles, gives you working experience in 
detecting and correcting problems. It's the 

computer programming. With more than a 
million students since 1914, NRI knows how 
to give you the most in home training fornew 
opportunity If coupon has been removed, 
write to NRI Schools, 3939 Wisconsin Ave., 
Wf1Shington, D.C. 20016. 

D CompUler Electronics Including 
~hcrocomputers 

D W/hudio/l'ideo Systems Servicing 
D Complete Communications Electronics 

with CB • FCC Licenses • hircraft, 
~lohile, )larine Electronics 

D ligital Electronics • Electronic 
lechnolob'Y • Basic Electronics 

D Small Engine Repair 
D Elect rical hppliance Servicing 
D hutomotive Mechanics 
D hUlo hir Conditioning 

D CB Specialists Course 
D hmateur Radio • Basic and hdvanced 

D hir Conditioning, Refrigeration, & Heating 
Including Solar Technology 

Name (Ple.:i~e Print) Age 

Street 

City/State/ Zip 

hccredited hy the hccrediting Commission of the National Home Study Council 170-119 

Ever_J.body:s making money 
sellin~ microcomputers.

Somebodysgoing 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 tum around, some
body comes along with a new computer for 
home or business use. And they're being gobbled 
up to handle thing<> 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 Labor 
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 transceiver.. .TV/Audio/Video Systems Servicing 
Discovery Lab® Then you build your own with training on the only designed-for-learning 
test instruments like a transistorized volt-ohm 25" diagonal color TV with state-of-the-art 
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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 

Listing 3, continued: 

STC END; 
CMC END; 
RET RESTORE(H,L); 
STKOF : POP H 
POPUF: POP D 

POP B 
POP PSW 
STC 
RET 

POPSD: 	 PUSH H POPSD: IF Stack= 0 
STC THEN SET(Carry) 

LHLD STACK ELSE BEGIN 

MOV A,H COMMENT Give caller size 

ORA L of next entry to pop, for 

JZ POPZD buffering as needed 

INX H RESET( Carry); 

INX H SAVE(H,L) ; 

CMC (H,L) := Stack+ 2 ; 

LDAX H A := MEMORY(H,L) ; 

JMP POPXD RESTORE(H.L); 


POPZD SUB A END; 
POPXD: POP H 

RET 

The following must bein 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 
POP UP: PUSH PSW POPUP: IF Stack = 0 

PUSH B THEN SET(Carry) 

PUSH D ELSE BEGIN 

PUSH H COMMENT Target area is 

LHLD STACK specified by caller H,L; 

XCHG RESET( Carry); 

POP H SAVE(D,E,H,L); 

MOV A,D (D ,E) := Stack; 

ORA E B := MEMORY (D.E + 2); 

JZ POPUF SAVE(D,E,H,L); 

PUSH H (D ,E) := (D ,E) + 3; 

PUSH D WHILE NOT B = 0 DO 

INX D BEGIN 

INX D COMMENT Zero·Iength entries 

LDAX D are removed but not copied 

ORA A MEMORY(H,L) = MEMORY(D,E); 

JZ POPCX (D,E) = (D,E) + 1; 

INX D (H,L) := (H ,L) + 1; 

MOV B,A B := B - 1; 


POPCY: 	 LDAX D END; 
STAX H RESTORE(D,E,H,L); 
JNX H Stack = MEMORY(D,E); 
INX D RBUF(D,E); 
DCR B RESTORE(D,E,H,L); 
JNZ POPCY END; 

POPCX : 	 POP D 
XCHG 
SHLD LHLI+l 
CALL LHLI 
SHLD STACK 
LHLD LHLI+ 1 
CALL RBUF 
POP H 
POP D 
POP B 
POP PSW 
STC 
CMC 
RET 

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 operatrn· 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 IBM 
System 360 disk unit. The point is that the 
resu Its are what you make of them, PARSE 
being no more than a procedure for 1·ear
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 exp I icitly speci
fied by using parentheses. The example of 
figure 1, in fact, was contrived in pilrt 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 
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We supply memory. We supply the 

s-100 revival. 


Why S-100? 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 lor 
commercial, industrial, and scientific applications. It doesn't obsolete 
itself, but simply adapts to innovation. 

We use the experience we've acq uired 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 fur1her 
information. 

All 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, specily 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 
o! invoice date. Reier to chart below !or pricing. 

Name Buss & Notes Unkit Assm 

BK Econoram llA S-100 S149 S179 
16K Econoram IV S-100 S269 S329 
16K Econoram VllA-16 S-100 S279 S339 
24K Econoram VllA-24 S-100 S398 S485 
16K Econoram IX Dig Grp S319 S379 
32K Econoram IX Dig Grp S559 $639 
32K Econoram X S-100 S529 $649 
32K Econoram XI SBC/BLC n/a n/a 
16K Econoram XII S-100 (1) S329 S419 
24K Econoram XII S-100 (1) S429 S539 
32K Econoram XIII S-100 (2) S559 S699 
16K Econoram XIV S-100 (3) S289 S349 
16K Econoram XV-16 H8 (4) S329 S395 
32K Econoram XV-32 HB (4) S599 S729 
16K Memory Expansion (5) $87.20 n/a 
16K x 16 or 32K x 8 Econoram XVI - coming soon! 
Notes 
(1} Bank select board - 2 independent banks addressable on 8K boundaries. 
(2) Bank select board - 2 independent banks addressable on 16K boundaries. 

csc 

S239 
S429 
S439 
S605 
n/a 
n/a 
S789 
$1050 
S519 
$649 
S849 
S448 
n/a 
n/a 
n/a 

(3) Extended addressing (24 address lines). Single block addressable on 4K boundaries. 
(4) Bank select option for implemenling memory systems greater than 64K. 
{5) Chip set expands memory in Radio Shack-80, Apple, and Exidy Sorcerer machines. 

•econoram is a trademark of Godbout Electronics. 

Coming soon: 4 MHz Z·80 CPU board, 5 MHz 8085 
CPU board, and the Spectrum Color Graphics Board. 

NEW! 
The Godbout Box 

By the time you read this, we will be shipping our industrial-grade enclosure. 
It's perfectly suited to creating a powerful syslem 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), neal·looking, heavy duty, and 
comes with the back panel pre-punched to accept a variety of connectors. Oh 
yes, and lei's not forget the power supply for powering all your boards; it comes 
with the box, too. See your computer store for details, or write us direct. 

Active Terminator 
Board $34.50 kit 

Plugs into any S-100 motherboard (allhough 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. 

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 coming 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 belween 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. 

....................r 
NEW! 

3P + S "Interfacer II" 
s-100 1/0 board 

$249 assm, $324 CSC $189 unkit, 
Incorporates 1 channel of serial 110 (with all the features of a porl from the 2S 

· "Interfacer"), along with 3 full duplex parallel porls. The parallel section uses 
LSTTL octal lalches for latched input and output data with 24 mA drive current, 
attention/ enable/ and strobe bits for each parallel porl (with selectable polarity), 
interrupts for each input port, and separate 25 pin connectors with power for 
each channel along with a status port for inlerrupt mask and port status. All in 
all, this is an incredibly versatile and flexible board. 

NEW! 
Memory Management 

s-100 board 
$59 kit, $85 assm, $100 CSC 

Now you can add bank select and exlended addressing to older S-1CJO 
machines like the Altair, IMSAI, Sol, Polymorphic, elc. 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 V2 a megabyte of memory space for your computer. 

2S "Interfacer" 
s-100 1/0 board 

$189 unkit, $249 assm, $324 CSC 
Dual serial port wilh 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 conlrolled 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· 
excuses serial board that does things the olhers only dream about. 

2708 S-100 EROM 
board $85 unkit 

4 independently addressable 4K blocks, with dipswilch seleclable jump start 
buill right into the board. Includes all support chips and manual, but does not in
cluded EROMs. 

NEW! 


TERMS: Cal res add tax. Allow 5% for FREE CATALOG: Send us your name and 
shipping, excess refunded. VISA <!·f address ...we'll take care of the rest. In 
Mastercharge·:!:· call our 24 hour order return, you'll get pages and pages of 
desk at (415) 562-0636. COD OK with technical information, pricing, specials, GmpuPro™ from 
street address for UPS. Prices good kits, and lots more. Include 41¢ in 
through cover month of magazine. stamps for 1st class delivery. 

Bldg. 725, Oakland Airport, CA 94614 
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• • • 

Listing 4: A SORT procedure expressed in informal ALGOL type notation 
demonstrates use of two stacl<s. 

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 + I ; 

END; 
END . 

Stocking 
genuine DEC computer 
spares 

call 
Radgo. Radgo is stocked and staffed to help 
you wiili your requirements for most general pur
pose K&M series and many computer spare modules 
manufactured by Digital Equipment Corporation 

sto;~ :~:':"~ ~:~~:trn':!ta~:od(QO

COMPUTER SUPPLIES. 

Call today: ' (513) 752-6880. 
Outside Ohio: 
(800) 543-1986 	 3988 McMannr 

Cincinnati, Ohio 45245 

elements of the two stacks. The procedure 
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 prnbably 
one of the two or th 1·ee 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 := O; 

which is read "position is evaluated as O," 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 wel I 
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 :=O; 
WHILE Subscript <Limit DO 
BEGIN 

Sum :=Sum+ Sample(Subscript) ; 
Subscript : = Subscript + 1 ; 

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
cedure) 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.' 

• 	 0 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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Compute1Land® 

Introducing the Personal Computing Shopping Centers 


·soft SPDl 
 Off-The-Shelf Software 

In the past few years, many fine personal cornputers have been 
available, but not much software to use with them. Computer Land 
has now taken the lead to ma kP. personal computiny software 
available to everyone with Soft Spot TM, an exclusive, custom· 
desirined, 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 Spot™ 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, Softape, and 

others. Stop in today at Computer Land's Soft Spot™. and 
choose from a wide variety of the finest software available . 

A Storehouse of Knowledge 

Main Brain™ is your ie-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 
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Sybex, Osborne and Associates, and Hayden. 

Main BrainTM has sel I-service instruc t ions to assist you in choosing 
from a variety of desired multi-media products from "introduc
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to you at ComputerLand's Main Brain™, your one-stop center 
for educational media on personal computing. 
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PAINTER NOT 
INCLUDED IN PRICE 

COMPARE THE CAPABILITIES & PRICE! 

THE MINIMAX SERIES WAS DESIGNED 
TO OFFER THE MARKET MINICOMPUTER 

CAPABILITIES AT MICROCOMPUTER PRICES. 

CONTACT NEECO FOR FULL SPECS - FREE MINIMAX MANUAL.MINIMAX SERIES COMPUTER 

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 CAT. ANO FULL STYLE KEYBOARD, WITH SEPARATE NUMERIC ENTRY PAO. ALL KEYS (INCLUDING CURSOR) WITH FULL 
REPEAT • HYBRID 2 MEGAHERTZ 6502 CPU• 10BK SYSTEM RAM (4BK 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 & TRACE, ANO TINY 6502 
ASSEMBLER •COMPLETE HIGH RESOLUTION GRAPHICS WITH INDIVIDUAL DOT (240x 512) POINT SCREEN ADDRESSABILITY • 
FULL SCREEN TEXT EDITING WITH OVERWRITE, INSERTION OR DELETION • SPLIT SCREEN/ WINDOW MODES • INDIVIDUAL 
FIELD EDITING WITH FIELD PROTECT ANO AUTO SKIP TO NEXT FIELD • DISK STORAGE SYSTEM TRANSFERS SK PEA SECOND 
WITH AUTO VERIFY ANO PARITY CHECK • 12 INCH CRT-64 CHARACTERS BY 30 LINES. UP TO THREE PROGRAMMABLE 
CHARACTER FONTS FOR LANGUAGES OR SPECIAL CHARACTERS • • • SWITCHABLE 110 OR 220V OPERATION • • • • HYBRID 

\ CPU IS MICROPROGRAMMABLE WITH 64 USER DEFINABLE OPCODES. CHOICE OF BOOK OR 2.4 MEGABYTE DISK STORAGE •FULL 
. 	SERIAL AS-232C POAT WITH PROGRAMMABLE BAUD RATES ANO MODEM CONTROL SIGNAL • DEDICATED DISK POAT • 

PRINTER PORT SUPPORTS PARALLEL COMMERCIAL PRINTERS • 24 PIN 1/0 USER PORT • PAGEMATE DATABASE 
AVAILABLE • PLM COMPILER AVAILABLE • BUSINESS PACKAGES AVAILABLE •COMPLETE DIAGNOSTICS & SCHEMATICS 
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• Systc:m installs comr1e1e1y 1r1 1ess than tt::"n m1nutes - 1rnmed1ately ready for use 
• 11295 and 11595 pr ices inc lude <1 11 t1<1rdwarc. • OS . comple te user manual. an d demo uttl1ty d1skel!e 
• 	 Av<1 1lable sollware includes PLM Compi ler 1'250! Relocalable Assembler (170 ). Sou1ce-Ed1to, 

Program ('701. Auto11nk Linking Loade1!170 ) and a comp!elt::" Oat~base !>;'Stem 1Pagema1e ' 495) 
• Call 01 write tor complete ptoduc! 1nlormat1on and spec 1hcn11•ns - Uscr mnnual 110.4 Megabytes of Disk 

Storage for 8K PETS! 

(Requires Expandamem) 

400K-8S DISK SYSTEM INCLUDES RANDOM 

ACCESS IN DOS-LOADS 20K IN 4 SECONDS' 

24K Expandame m Me mo ry '525 
32K EY. andamem Me mory 1615 s1295 

(PRODUCT AVAILABILITY IS AUG/SEPT-CALL FOR INFO) 

ALL 16i32K MODELS INCLUDE AN 400K-16N .. '1295 
INTERNAL PLU3-IN INTERFACE 400K-32N '1295 
BOARD CONTAINING DOS. BK OF 800K-16N .. '1595 
RAM. AND CONTROLLER BOOK-32N. '1595 

NEW ENGLAND ELECTRONICS CO., INC. 
679 HIGHLAND AVE., NEEDHAM, MA 02194 (617) 449-1760

MON-FRI, 9:00-5:30, E.S.T. 

Microceirp .1ter Svsterns 0 1v1snn 
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COMPUTHINK .4 & .8 MEGABYTE DISK 

FOR BK PETS 
(small keyboards) 

http:cornplr.te


PROUDLY ANNOUNCES THE NEWEST . NEECO 
HARDWARE AND SOFTWARE FOR YOUR PET! 

The PET is now a truly sophisticated 
_f\.1~cr_oc~uter Systems Division Business System with the announcement 

of these peripherals and software packages. 

PRODUCT DESCRIPTION PRICE AVAILABILITY 

PET 2001-BKN <Large Keys) BK RAM $ 795 DEC/JAN 
PET 2001-BK BK RAM $ 795 IMMEDIATE 
PET 2001-16KN(Large KeysJ16K RAM' $ 995 IMMEDIATE 
PET 2001-32KN (Large KeysJ32K RAM $1295 IMMEDIATE 
PET 2023 PRINTER ROLL FEED $ B50 IMMEDIATE 
PET 2022 PRINTER TRACTOR/ROLL $ 995 IMMEDIATE 
ROMRETRO KIT UPDATED O/S $ 90 IMMEDIATE 
PET 2040 DUAL FLOPPY' $1295 IMMEDIATE 
PET C2N 2nd Cassette $ 100 IMMEDIATE 
'The 16K/32K (large keyboard) units do not include acassette drive. Order C2N Cassette. 
2040 Floppy Drive requires a 16K or 32K unit. SK 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/APPL/CA i/ON REQUIRES AUTHOR AVAILABILITY PRICE 

WORDPRO II I WORD PROCESSING 2040 + 16K PET PRO/MICRO IMMEDIATE $100 


WORDPRO Ill I WORD PROCESSING 2040 + 32K PET PRO/MICRO 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 

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 

'Price includes IEEE interface 
to PET. IEEE Port is available$2995 for use with 2040 Dual Disk. THE NEC SPINWRITER 

( Centronics 1/0 )MODEL 5530- P modified for PET 
'The NEC 5530-P is the output printer recommended by Commodore for their Word Processing System. 

NEW ENGLAND ELECTRONICS CO., INC. (617) 449-1760 
679 HIGHLAND AVE., NEEDHAM, MASS. 02194 MASTERCHARGE OR VISA ACCEPTED 

SHOWROOM HRS.: MON. - FRI. 9:30 - 5:30. EST. TELEX NUMBER 951021, NEECO 
M1C:rrx:Of11p1.1lt.'f Syslt111s 01v1Sir11 

Circle 282 on inquiry card. BYTE Nuvcmbcr 1979 151 



Writing Animated 

Computer Games 


Tony Estep 

Vice President 


Kidder, Peabody and Company Inc 

10 Hanover Sq 


New York NY 10005 


Listing 1: 8080 assembly-language program to create an animated computer game. 

0100 0005 *WILLLOJ* 
0100 
UlOO 

0010 
0015 

* l\ PRml/11-1 II.UJS'l'Rl\Titt; ID·IE PRI!J<:ll'Ll'!i CJ!' 
* PR<..GIW1MU.C /IN llNIMl\TED Gl\Mt: 

0100 0020 • 
UlOO 0025 * ffiPYHIGirI' 1979 'lotlY l:SJ.'EP 
0100 0030 • 
0100 0035 VUIDl\5 0CU OCCOOll 
0100 0040 1.;IDL CQU OCEHli ;FJ..L TI!a;t; HJ::U\TE 10 'mE S0V20 & 

0100 0045 CWOI 0CU OC00511 ; ITS VU•I /lllO SCREEN CLEF.R i111Jl'IllE 
0100 0047 SCDOr 0CU OCFCOH ;MIOOLE OF l.OvI::s.i.' LINE 
0100 0050 Rl\R El;l(J 9311 ;TIIESE l\RE llliRl'JS Ol Kl:.'YOOARD 
0100 0055 I.Aft WJ 8lli 
0100 0060 UM ~ 971! 
0100 0065 OAH u:;tJ 9l\H 
0100 0070 ORG 1001! ;SO IT \/ILL RJ!1 1vrru CPI-I 
0100 31 oc 06 0075 LXI SP,!>1'.la+46 
0103 ai D5 co 0080 CALL CT.SOI ;FOR 1'0}-!XJL, llRITE SIMPLE IU!l'INE 'ID W:l\R 
0106 21 00 a: 0085 LXI H, VU·llli\5 
0109 36 20 0090 MVI M, ' ' 
0108 ai 79 02 0095 BB;Hl CALL ~11\IT 
OlOE M 0100 Q) XRA A ;INITIALIZE f'LllGS 
OlOF 32 A3 03 0105 !>"Ir\ Gl 
0112 32 9E 03 0110 S"TA FLGl 
0115 32 88 04 0115 STl\ NSCR 
0118 32 89 04 0120 STl\ PSCR 
OllB 3E 01 0125 MVI 11,l 
0110 32 47 04 0130 STA BFlGl 
0120 32 30 05 0135 STl\ Rl\FL 
0123 32 EA 04 0140 S'TA SIR'lY 
0126 ai D5 co 0145 Cl\LL CLSOl 
0129 21 00 a: 0150 LXI H, \/ll1BAS 
012C 36 20 0155 !!VI M, ' ' 
012E 21 lE CE 0160 LXI 11,MIDL 
0131 22 F6 02 0165 SHLD CllliW 
0134 ai 89 01 0170 CALL SHIP 
0137 CTl 6A 02 0175 CAlL DELAY 
OBA CTl 6A 02 0180 CJ\LL OEU\Y 
0130 ai 6(1 02 0185 CALL OEU\Y 
0140 a> 6A 02 0190 Cl\LL OEU\Y 
0143 ai 6(1 02 0195 CllLL DEU\Y 
0146 CTl 6A 02 0200 CllLL OLU\Y 
0149 CTl 6A 02 0205 Cl\LL DELAY 

0210 ••••••••••••••••••••••••••••••••••014C 
014C 0215 *MAIN LOOP "'1'/.RTS HERE 
Ul4C (]) Cl 01 0220 !UtnT Cl\LL TMOF ; rur DUJ'U:s Ill SHIP U:/\GC 
014F (]) b9 01 0225 Cl\LL SIIIP ; P\Jl' r r a; So:El1'J 

Listing 1 continued on page 154 

It has been quite some time since 
the arrival of memory-mapped 110 
(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 not a hob
byist with soul so dead that he would 
not play one of these devilish little 
time wasters if he had one, I con
cluded 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 p;;iper 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 

Text continued on page 158 
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MUFS is 

MUFS FOR EVERYONE (ESPECIALLY DEALERS) 

MULTIPLE FLOPPY SYSTEM 
a prom resident supervisor for the Vector Graphic System B w hich allows menu selection of all the fo llowing 

operating and disk system conf igurat ions* w ithout changing a si ngle board on the system, or p lugging in and unp lugg ing 
peripherals. 

Disk Drive D isk Disk Disk Drive Operating 
Configuration Size Controller Density Assignment System 

Persci 277 B" Micromation Single/Doublc> A, B CP/M 
Shurgart SA450 51;." Northstar Sins le/ Double C. D CP/M 
Persci 277 B" Micromation Single/Double A. B CP/M 
Miropolis MODll 511." Micropolis Quad C. D CP/M 
Persci 277 B" Micromation Single/Doublc> A. B CP/M 
Shuga rt SA450 51 .i" North Star Singe/Double A. B CP/M 
Micropolis MODI I 51'" Micropolis Qu<1d A, B CP/M 
Micropolis MODll 51 .i'' Micropolis Quad 0. 1 MDOS 
Minopolis MODI! 51-_;'' Minopolis Quad 1. 2 M20S 
Minopolis MODI! 5'/' Minopolis Quad A. B OASIS 
Shugart SA450 5 \ .i" North Star Single / Douhlt> 1, 2 DOS 
PPrsri 277 B" Alph,1 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 Graphic; 
complete System B. all the above mentioned disks/controllers with operating systems fully configured and operational on the S~·stem 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 singl<> 
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 1/0 (most software works on either). 

IC FOR CP/ M ** 
INTERSYSTEM COMMUNICATIONS 

• Communicates w ith 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 pr inters 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 p rogrammed to automatica lly wait for the receiving computer if it cannot keep up with a steady 

Baud rate. 
• Through ly tested with 7 diffe rent computer systems, fu ll and half dup lex . 
• Software avai lab le on diskette on ly, or diskette/prom (prom version boots faste r) 
• Does not require an interrupt capabi lity 

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 al l line numbers containing a 
reference to the selected destination 
line . 

PRICES: 

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. 

• Optimi zes program size through 
removal of all unnecessary b lanks . 
Optionally removes REM statements. 
Saves 3 BYTES for every short state
ment concatenated into a longer 
statement. 

CONFIDENTIALITY 
• Protects the confidentiality of your 

programs by inhibiting the Nortl;i Star 
list and edit functions once aprogram 
has been optimi zed by DOC. Offers 
virtually as much protection as 
compiler basics. 

M IME TE RMINAL O PTION $825.00 

MUFS $9,500.00 OASIS OP TI O N - $500.00 ALPHA MICRO CP/U AND DISK CONTROLLER OPTION - $2,190.00 
DISKETTE/PROM VERSION $200.00IC D ISKETTE VERS IO N $150.00 

DOC $59.00 MANUALS AVAILABLE SEPARATELY FOR $10.00 EA. 
DEALER QUANTITY D ISCOUNTS AVAILABLE FOR IC/DOC 

SEND O RDE RS AND INQUI RES TO : 

MINI BUSINESS SYSTEMS• 2461 S. Main• P.O. Bo" 15587 •Salt La"e City, Utah 84115 •PH (801) 467-1571 

*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 1 continued: 
l 11J:i Li'~ L: u::. LllLLJ IJ-: 
015'; ES l 'U~Ji II 
Ul5c :...'.n F•i LI:~ Ll J.ll llll 
LHS~ L2; i •u: ;11 1: 
vl:Ji', ',!..[., Fu u:..: f;.[.)j CUi:iH: 
UlSll Cl l<..•i' 1; 
ul~1L Li~ Li;\l ) 

H.iP ,,lll'.·f' lll 
uluu 1~ l.Jt"J.J ~l 

UlG l LL l ' u U2 :.1:1.u (UI;J;f: ;LU .' i.t.1...J._'.i.'lUi t'L•H ~Jlll1 
u10.; Ll• 1··.C Ul C.:'J ..l... HT1.\..t ;L\i'i Gi.',J·'l:·~ 1;: :,JilP I!i1GC 
U167 LD L~1 Ul ClJ.L :..:ii!t) ; t>l!L' i'. Ui ::_;0-LU; 
Lill.ii. LLi f)~: lil L:iJJ, :~~~~;:;~~~~}\~:-~;;~~1 ~t ·,;t::'l~ i\'l' '.CP LX~ i.A}/!01 CA·' ~U-~.(iJJ,OllilJ UJ iJ:J llt.'. 
unu Cu '.;~ ()£ GJ.L GC.i./•.Jit-: ; I~: /, Ld.I.J....Ui LJ;~UPPitC.? 
Ul"/3 w bf-. 02 CiJ..L [)(L,\Y 

U17u LD ltU ll3 CilL Pl~',l 

c;JL i"'i·J\CJ:l~ ; 10 '1'i:i:J:L 1\ ~;1i1...Ui'U,,: Lti !:kT.fJJ!? 
U17C l.1J :)U LS 
Ul79 1.1.J Cl.J (J...:. 

QJ,L Pi·iLJf ;'L'i.,i~ ;~ I'i' l:f'l·' J°.J,YUt: 
0171' fJ' 
010L 32 El. ll · ~ LiJ3U !:>'I'/\ ! ;'11\':i'F 
Ull\3 CD l~/\ Ct1 uJj5 ::.~CC..iHl'i' U\LL ~X.Dl.:L ; Ul-'f.>t\ '.L'E !:.:C.."'(Ji.:J·: 
0186 CJ 4C 01 (J340 Ji iP j(LJ (iJ'l' 

Ulb'J lJ] 1!5 * **** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ** 
uw~ 'i.!·. FG 02 ll3SO ,;iiJp LIJ.U WIU·iH ;lKNi::..:i U·~ it1i<Y 1/.1.1\~L UF !:.:illP 
Oluc w 40 u~ ll3S5 (/JJ. 11!'1' ; Ll!ltJ SCHll:i: 

Ullir' 3r1 fi• ll/. 036v W/, Lfj[J 


Ul92 7'i OJG5 i(}./ !'.,/\ 

Ul9J 23 0370 IllX II 

01~1, w i.lU (Ji', OJ75 CIJJ. l!I'1' 

Ul~7 311 l•'S G:.! OJ<;U [.!Ji, llUJ; 

Ul'.Jt"i n U]b5 I l)J [~, l. 

Ul~lJ <3 U3YU rm: II 
Ol~C ClJ t,l; U·. U3S.'.J Cl'J.L Ill'!' 
Ul9f' ) 1, l'L [J;,' ui;ou Ll.V, 1-.~ll'i' 

Ult\.! Tl u1,cJJ 11.N i-1 ,1\ 
Ull\3 :.!] U41U Il:X 11 
nlt.ti Cll 4Ll O', 0415 UJ.L l lI'J' 
Ul/\7 3!· F[; 0:.! n~2u LU". 
OlM Tl U•i:.!5 11.N 
Ul/\[; Le' uou l ~f:j' 

OU,C 3E 10 U4:J5 l'll'.1'..11 Iii/! ,\,lull ; '>la.: GJ·:il'lllc:_; :·fllIUI l:tlKE UP 'il'E ~ll lP 
Oli\E 32 FU 02 U 1 ~ 40 ~'1'/\ \·fllI'j' ;f\l!C i :tJJL: IlllU /, PIL'JUl·~ ·; I!J lirl-IUHY 
0101 3t; 9U U4t.5 i-'11! {1 , 9011 
OliJJ 32 FS 02 U4SO ~~l'/\ llUJi 
0106 Jt: JC 0455 l IVI 1\,3UI 
Olll8 32 Ft. 02 U4GO "'J'/1 LUID 
OlDI )E )[.; U4G5 Iii/I f,,3lll 
Ol!JD 3:.! P[l CJ:.! U4 70 "'T/1 l:J:l ID 
UlCO C~ U475 lfui'l' 
UlCl Jl: 20 U480 'l'llKm' l.JVI /\,I I ;RUJI..i\O~~ ~!!)P Q'./J't!IG; \!1'j11 UL.J\lJi:S 
UlCJ 32 C'8 02 041J5 o'l'/1 \·11111' ; !XJ '1l1t.'i' ':;Ill!" !IUJ!'I!IC \/ILL l'.L/~!K 

OlCG 32 F9 02 u490 a:m C.Ll'.I: ;<..U-1' PIC!Ur:I: OF '-lllP 
UlC~ 37. Fl. U2 0495 STI\ LUll.l 
OlCC 32 rlJ U2 0500 !-.,"!'/., Plllll 
OlCF C!1 0505 W:.'f 
0100 DU f'l1 0510 !/I't\'J.U~ HJ 
Olll2 2r G515 O;/, 
Ul DJ tXi 01 0520 il!'ll 

Listing 1 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 ca lls accepted . Strict confi 
dence assured. All fees. relocation 
and interviewing expenses assumed 
by company. 

••CRT INTERFACES•• 
black• white/color 

Monitors • Combination Rcvrlmonitor sets 
* Modulator ki!S • B-W Cameras * Color 
Cameras • Audio Subcarrier kits • Parts 

AIRCRAFT SIMULATOR 

FOR APPLE II 


PROGRAMMERS 

SOFTWARE EXCHANGE 

71iree Fersio11s 011 casse/le j(ir $19.95 

I. Presents 	 the p ilo1 with a !lying situation 
which must be successfully comple1ed to 
avoid a crash. 

2. 	Presents a simulated inslrumcnt panel during 
an !FR !light for prolonged praclicc. 

3. 	Provides machine code for building !light 
problems and displaying them on lhe screen. 

Satisfaction guaraflleed! 
P. S. E. 

(501) 843-6037
P.O. BOX 199 
CABOT, ARKANSAS 72023 

WRITE or PHONE for DETAILS &PRICING. 

DIAL: 402·981·371 f 

Dealers welcomed. Well established program. 

~ 
13-B ATV Researcl1 Dakota Ci!Y, 

Broadway ~ NE. 68l3f 

Circle 289 on inquiry card. Circle 19 on inquiry card. 	 Circle 334 on inquiry card . 
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Listing 1 continued: 
0105 C9 i.J525 !IBJ' 
0106 DU l'C 0530 HIP IN UFUJ 
OlDe C9 05J5 Rl:~' 

0109 lD 00 01 0540 Y.YO!K Cl.LL 
OlOC C~ 0545 m: 
0100 CD [)(i 01 0550 Cl.LL !NP 
OlEO Fl:: 9J 055 ~ CPI P.f.P. ; !UG!ri' AfmC.h 
01E2 CJ , fl\ 01 0560 JZ 1m;m· 
OlE:S FE 81 0565 CPI U.n ; LEf~;· fJ;JKll 
01L7 Ct1 05 02 0570 JZ LU'!' 
OlEl1 FE 97 0575 Cl'I Uf\!( ; UP tJ'J(U-/ 
OlEC Cf, 
OlEl' FL 

10 
9/, 

02 0500 
05G5 

JZ 
Cl'I 

UI' 
o/\li ; w ·n: rumo,• 

Olf'l Cb lll 02 0590 JZ lLl/ll 
Ol N FE 20 0595 CPI ' ' ; Sl'/\CE 8/\H DRIP..; [lfJ.,U.U; 
OlF6 C/1 53 02 0600 JZ lJLNSET 
01F9 C9 0605 Rl:.'l' 
Ulff, 2l\ F2 02 0610 RIGtrl' lJIUJ Ll' ; 11llli£: RaJl'Il:i:::J Uffi\TE 1m; CH'SE'l'S 'Ill 
OlFD 11 01 00 0615 LXI D,l ;'lllI:: SllIP PC.6ITIU~ 
0200 19 0620 D/\D D 
0201 22 F'2 02 0625 S!Lll LP! 
0204 C9 0630 HL'l' 
0205 2/1 F2 02 0635 LEPJ' !.!ILIJ 11! 
0208 11 Ff FF 0640 LXI 0,-1 
020IJ 19 0645 []{,[) D 
020C 22 F2 02 0650 Sl [J) Lk 
020F C9 0655 Rfil' 
0210 2l\ f 4 02 0660 UP LlLD lJD 
0213 11 CG FF 0665 LXI o, - 64 ; 6.: Ct!fJ:J\l"l'I::H \'/IDE scm;m w YW C'JJ U/D l Lll[; 
0216 19 0670 []{Ii) D 
0217 22 N 02 0675 sirr.D UD 
02ll\ C9 06!i0 llE:I' 
0218 2/\ F4 02 06b5 00'111 Ll[,!J Ull 
02H: 11 40 00 0690 LXI u , 64 
0221 19 0695 ll1\D D 
0222 22 f 4 02 0700 SliLD UD 
0225 C9 0705 PRi' 
0226 Jr: 01 0710 Dl.t..11 Iii/I J\, l 
0228 32 FD 02 0715 STJ, llWF 
022ll 2f1 F6 02 0720 Ull..LJ CIH!il: 
022f. 11 41 00 0725 LXI U,4 11 ; 
0231 19 0730 Dl'Jl [) 

0232 22 FL 02 0735 SIW r.um 
0235 2/\ f'E 02 0740 lJUU LJ[,D t;un-: ;ur.·u:<: w ' n, ~.u:a : 

02 3li 36 20 0745 l·iVI f·;,1 I 
0231, 11 40 00 07)0 LXI 0,64 ;/.rNE I'l' Wn·I ,\ LitlE 
0230 19 0755 !Wl D 
023C 22 f'E: 02 0760 '-~ll.D [;[J-!P. 
0241 36 ec 0765 Mill 11 , 00! 
024J 7C 0770 l'OV 11, II 
02~4 FE 00 0775 CPI 00011 
02 46 Cf, 4f. 02 07UO JZ CllJ.·.'Il ; HIT L:CJJ'iU I 
0249 C9 071;5 P.fil' 
024f\ 3E OU 0790 IJu..~: Mill /\ , 0 
024C 32 FC 02 0795 S'T!. [.;[JJO 

024F 32 f'D 02 0800 fJJ'/\ BLl-IF 
0252 0J OU05 kl:.T 
025J 3E 01 0810 UUJSCT Mill /\, 1 
0255 32 FC 02 0815 Sl'fl lJUID 

Listing 1 con tinued on page 158 

TUNE-UP YOUR PET@...$109.95 :~~~osureS134.95 
• 	 Exact Pet keyboard layout • Added function key w hi ch can be 

hard wired as a system reset• 	 Double-shot keytops with graphics 
legends 	 • Flexible cable and connector 


supplied
• 	 Dupli cate Return , Space and Shift 
keys on numeric pad for 
prog ramming ease 

Century Research & 
c c D Ii IJ ii1 I!! I! " ' Ill

.:11~ 11 ~~SiiII 
I ~ # $ 9 8. I I ... •< '" ~ 

' "' ? Marketing, Inc. 
.. a g • " " 0 

W{ 

!!! Iii Q 4815 W. 77th St

Cl D a ca 61 c 0 11 

y p t 7 8 ~) [ . 0 w E R T u . ' 0 Mpls ., MN 55435
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INTROL/X· 10. 

COMPUTERIZE YOUR HOME. EVERYTHING YOU NEED. 
The lntrol/X-10 peripheral system for your Apple* The lntrol Controller board plugs into a peripheral slot 
Computer allows you to remotely control lights and of your Apple. With an ultrasonic transducer it trans
electrical appliances in your home. mits control signals to the BSR/X-10 Command Console 

which may be plugged into any convenient AC outlet near YOU'RE ALREADY WIRED. 
your computer. On command, signals are sent to remote lntrol/X-10 operates by utilizing your computer's intelli
modules located at the devices you wish to control. Upgence to command the BSA System X-10 to send signals 
to 16 remote module addresses may be controlled from over regular 110 volt household wiring. That means you 
your Apple. can control any electrical device in your home without 

additional wiring. AVAILABLE NOW. 
The lntrol/X-10 System consists of the lntrol Controller 

READY TO USE. 
board with timer and ultrasonic transducer, the X-10

lntrol/X-10 comes with complete software to control 
Command Console and three remote modules. $279. 

devices on pre-determined schedules, and features : 
Complete and tested . If you already have a BSA System 

• Control devices at a specific time. • Select a daily or 
X-10, the lntrol Controller board is available separately for 

weekly schedule.• Specify a day of the week, or an exact 
$189. Additional remote modules are available at $15. Seedate for a particular event. •Specify an interval of time for 
your computer dealer for a demonstration. Or, return the an event. • Rate device wattages for a running account 
coupon below for complete information. of power consumption during your schedule for energy 


management. •Used with our Apple Clock'" your sched Available through computer dealers worldwide 

ules may run in "background" while other programs ·Apple is a trademark of Apple Computer Inc. 


BSA/System X-10 is a trademark of BSA, Ltd. may run at the same time in "foreground." 

r----------------------------------1 
~ Mountain Hardware, Inc. 
~- LEADERSHIP IN COMPUTER PERIPHERALS 

300 Harvey West Blvd .. Santa Cruz, CA 95060 
(408) 429-8600 

Sounds great. 
D Home control from my Apple? 

That sounds like a great system. Send me all the details. 

Name ______ _ ____ _ ________ 

Address _ _ _________________ 

City _ _____ _ ___ State_____ Zip __ 

Phone.___ ___________ ______ 

----------------------------------~ 
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Listing 1 continued: 

0258 C9 0820 llE'l' 
0259 311 rn 02 0825 BLNCI! Lev\ BU:F 
025C FE 01 0830 QlI 1 
0251: CA 35 02 0835 JZ BLlll 
021il 3/\ FC 02 0840 UV\ ELl[) 
0264 FE 01 0845 CPI 1 
0266 co ooso ruiz 
0267 rn 26 02 0655 Cl\LL Dl'.U! DISPLAY 
0:16/, ES 0060 DEL/IY PUS!! II ;/\ USEFUL /\LLPURPeSE TIMHI:; IUJTmE GAME 
026B 2/, 6E 05 
026E Ell 

0065 
ou10 

LILD 
xai:; 

SPECD (1, n) 

02GF 15 0075 DEL/11 OCR D 

0270 Cl 6F 02 0880 JNZ DEl.A.l 
0273 lD 0885 DCR E 
0274 Cl 6F 02 0890 JNZ DEl.1\1 
0277 £1 0895 roP H 
0278 C9 0900 RET 
0219 21 Ill\ rn 0905 W/\I1' LXI H,VIJ>IBA5+474 
027C 11 94 05 0910 LX.I D,I·~ 

027F CD 64 05 0915 CAlL PRIN'r 
0282 21 14 CE 0920 LXI II, VD·!BAS+532 Figure 1: 

BEGIN 

PUT DESIRED CHARACTERS 

IN MEMORY 


MOVE THEM TO SCREEN 

AT LOCATION L 


TIME DELAY 


ADD DESIRED OFFSET TO L 

(UP, DOWN, RIGHT, LEFT) 

WRITE BLANKS INTO PRESENT 
LOCATION OF CHARACTERS 

END 

A Warnier-Orr diagram de
0285 11 [\}. 05 0925 LXI D,Ms:i2 scribing the steps involved in simulating
02118 CD 64 05 0930 C/IU, PRIN'r motion.028B 21 00 CF 0935 LXI II,V!J>IBAS+976 
028E 11 70 05 0940 LXI D,119::1 
0291 CD 64 05 0945 CAlL PRillI' 
0294 CD 00 01 0950 INl CAIL ~:r/\TUS 

0297 Cl\ 94 02 0955 JZ INl Text continued: 
029A CD 06 01 0960 C/IU, INP 
0290 FE 30 0965 CPI •o• rewrite its screen, so the programmer
029F C/\ 00 00 0970 JZ OH ; REll0'.11' CP/H 
021\J. FE 31 0975 CPI 'l' might think that computer games 
02A4 CA Il9 02 0980 JZ could represent extremely smooth 
02117 FE 32 09115 CPI '2' 
02A9 Cl\ CO 02 0990 JZ MED movement. 
021\C FE 33 '3' However, the movement has to be0995 CPI 
02/\E Cl\ C7 02 1000 JZ SLOll 

represented in finite increments,02Bl FE 34 1005 CPI '4' 

02B3 Cl\ CE 02 1010 JZ SPASTIC which will be determined by the mini

02136 C3 79 02 1015 JMP l~/\IT ;GCJr /\ Ill\D ~ 
02Il9 21 19 00 1020 Ftsr LXI -H,19H mum distance between the characters 
02BC 22 6E 05 1025 SHUl SPEED ; HERE WE SE:f P~ Fm DELAY UXlP or points that can be written on the 
028E' C9 1030 RET 
02CO 21 24 00 1035 MED LXI ll,24H screen. In the case of a typical video 
02C3 22 6E 05 1040 SHW SPEED display board which can put . 1024 
02C6 C9 1045 Rm' 
02C7 21 32 00 1050 SLQI LXI H,3211 characters on the screen, the user 
02C/\ 22 6E 05 1055 SllJ) SPEED must move in increments of 1/i6 th the 
02CD C9 1060 REl' 
02CE 21 38 00 1065 SPASTIC LXI H,38H height of the screen when moving 
0201 22 6E 05 1070 SHW SPEED vertically and %4th the width of the 
0204 C9 1075 Rr:r 
0205 '2A F6 02 1080 'IDl'll lJIW CDRNR screen when moving horizontally. 
02011 7C 1085 IOI A,H This means that the movement will
02D9 FE CX: 1090 CPI OCOl ;'IDP 2 DIGITS CF Vt:t1Bi\S 
021E CA E4 02 1095 JZ 'l'(p necessarily be a little jerky, but 
020£ ra cr 1100 CPI OCFH ;BCJI'lUI Cf' ~ smooth enough for games. 
02EXl CA EJl 02 1105 JZ oor 
02f3 C9 1110 REl' The whole essence of writing an 

Listing 1 continued on page 160 animated game is to put a picture on 

r S-100 USERS: GIVE YOUR COMPUTER THE GIFT OF SIGHT! 


The DS·80 Digisector'iJ 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 


e IMAGE PROCESSED BY DS-80 • 

CHECK THESE FEATURES: 

D 	High resolution - a 256 x 256 pie· 
ture element scan 

D Precision - 64 levels of grey scale 

D 	Speed - Conversion time of 14 
microseconds per pixel 

D 	Versatility - scanning sequences 
user programmable 

D 	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_j 
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Listing 1 continued: 
02£4 21 40 00 lllS '.iDP LXI l!,64 
02E7 22 I'4 02 1120 Sl!Lll UD 
02Ci\ C9 1125 Rl.'l' 
02ill 21 co I'f' 1130 IXJI' LXI H,-G4 
02££ 22 I'4 02 1135 SI[.!] UD 
02Fl C9 1140 m:r 
02F2 00 00 1145 LH DI·/ 0 
02f'4 00 00 1150 UD I:ll 0 
02F6 1£ a; 1155 CCJRMt: Lll-1 OCCllll ;S'l'tJITS M' IHIDLC m· semi 
02F8 10 1160 ~nIIT IJB 1011 ;SllIP CJ'J\!'lna; 
02F9 90 116S 81.f,K DB 901I 
02Fl, 3C 1170 WID 00 30! 
02Fll 3E 1175 RQIIJ DI:l )EI: 

02FC 00 ll!JO I:lUIIJ DC 0 
02FD 00 
02F£ 00 00 

11~5 DUIF 
1190 m.J>u.: 

DD 
Ill 

0 
0 

0300 3A /,J 03 1195 l'l:J\l LOI\ Cl 
0303 FE 01 1200 CPI 1 
0305 CA 3a 03 1205 JZ [;llUl'l 
030e CD M 
0300 06 I'O 

03 1210 
1215 

Cl.LL 
mi 

PJ,[) 
(JFOI : 

0300 DB 1220 RC 
030E 87 1225 /\00 I\ 
030!' 87 
0310 5F 

1230 
1235 

/.OD 
I'O/ "E,t\ 

0311 16 00 1240 INI D,0 
0313 21 CO CF 1245 LXI 11,SC!J(Jl' ;:IIUJLC CJ!:' uo;·ru: OF SCP.II 
0316 19 1250 DAD D 
0317 22 45 04 1255 SHLD PllXl 
03lA 36 18 12GO HVI M,l8Il 
031C 23 1265 INX II 
0310 36 18 1270 MVI 11,1811 
031!' 23 1275 JNX II 
0320 36 18 12!10 Il\II M,l!Jii 
0322 11 llF Fl' 1285 [M~l D,-GS 
0325 19 1290 DIJ.J D 
0326 36 96 1295 ll\ll 11,9GII 
0320 11 CO l'F 1300 LXI D,-G4 
0328 19 1305 Cl/\D D 
032C 19 1310 0/.0 D 
0320 22 1\1 U3 1315 SIW PYl 
0330 3E 01 1320 MVI 11,l 
0332 32 A3 03 1325 S'I'fl Gl 
0335 Af' 1330 XR!, /, 
0336 32 47 04 1335 ST/, l.lFlLl 
0339 CD ~ll 03 1340 Cil!L Uffl 
033C C9 1345 Pfil 
0330 CD OF OS 1350 SIIWrl C/ILL JL'IOt: 
0340 CD 8E 03 1355 C/\LL O!H 
0343 CD !l6 03 1360 ct.LL PJID4 
0346 rr: OJ 1365 CPI 1 
0348 C/i ill 04 1370 JZ JCT'l 
034ll FE 02 1375 CPI 2 
034D Cl\ rn 04 1300 JZ JE'l'l 
0350 211 Al 03 1385 TEl!P Ll!Lll P'il 
0353 22 C7 03 1390 f.IiLD ILl 
0356 3£ 01 1395 Ml/I 11,l 
0358 32 9E 03 1400 ill'/\ FlGl 
035I:l CD DG 03 1405 Cl.LL R!ITJ4 

Listing 1 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 

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 Johnson Drive 
Columbia, Mo. 65201FAIR COM 314-445-3304 

Making Micra's Work Uke Maxi's 

MICRO e+ TM brings the state-of-the-art in file ac
cessing-the B TREE INDEX-to application program
mers writing in CBASIC-11 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 Com 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 e+ ™in CBASIC-11 source code, with manual 
and demonstration program ... $195**. Manual and de
monstration disk in CBASIC-11 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 
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$3,995 

Million-Character Computer System 


One·Year Transferable Warranty 

$3,995 

SEE System 6684 Unique Standard Features 	 SEE System 6784 Unique Standard Features 

• 	 CPU integrated into Diskette Cabinet with • CPU integrated into video terminal cabinet 
peripheral ports in rear of cabinet with peripheral ports in rear 

• 	 4 Full communications ports RS232 or 20 • Video has 16 programmable function keys, 
mA/60 mA CL; 75 to 19,200 bits/sec. 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	 • Printer controller; Centronics compatible 
pandable to 4MHz with pipelining architecture) 	 • Magnum BASIC. Extremely fast business BASIC with 

full editing capabilities, print using, sequential and random • 8 Free Slots for expansion; capacity for 442,368 
files, integer and floating point arithmetic with up to 16 characters of memory within standard chassis 
digits precision; N-dimensional matrices and much more 

• 49,152 characters of 200 ns random access memory; A superset of Microsoft 16K extended disk BASIC
150 ns memory optional • Interactive conversational macro assembler and editor 
• 8 vectored interrupts; all input and output is interrupt for 6800 family microprocessors. 

driven 
 • One-year transferable limited warranty on parts and 
• 1.2 million characters, double sided, dual 8" diskettes. labor for all SEE hardware 

IBM 3 740 compatible • Guaranteed 24-hour turn-around time on repairs 


Optional Features on All Systems 
• Up to 64 interconnected, intelligent terminals with no • Choice of 6809 and/or 6512 CPU board with speed of up 
degradation of response time. Each is a stand alone CPU. to 4 MHZ with 150 ns memory 
True distributed processing • Interactive relocatable macro assembler, development 

system and DOS for 6502 and 6512 microprocessors. Can 
assemble source programs up to 2 MB long 

• Expandable to 12 MB of 150 ns RAM for each terminal 
• Up to 64 RS232 ports with full communications. Talks to 

• PASCAL compilerany peripheral or CPU with RS232 interface 
• FORTRAN compiler• Expandable to 4 MB of diskette storage • BASIC compiler

• Up to 660 MB hard disk storage with removable modules • COBOL compiler
• ANSI standard 10.5 inch tapes (1600 BPI) • Powerful word processing software 
• 11 	 MB cartridge tape system • Comprehensive business software, incl. General Ledger, 
• Matrix and word processing printers from 55 CPS to Accounts Receivable, Accounts Payable, Inventory, Payroll; 
1400 LPM 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 

@SYSTEMS ENGINEERING ENTERPRISES 
1749 Rockville Pike, Rockville, Maryland 20852 

(301) 468-1822 
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BEGIN 

WATER 
BALLOON 
GAME 
(1, n) MAIN RUN 

LOOP 
(1, n) 

END 
{ 

BEGIN 

CLEAR SCREEN 

ASK FOR SPEED 

INITIALIZE 

CLEAR SCREEN 

OUTPUT PICTURE 
END 

SEE FIGURE 3 

BEGIN 
FREEZE SCREEN 

BEGIN 
SET FLAGS 
GET UP SHIP 

{	 INITIALIZE SCORES 
END 

DISPLAY FINAL SCORE 
END 

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. 1ake 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 

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. 

~~©[Ml

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 SHOTl, where you 
check to see if a water jet is already 
on the screen (water jets last for two 

Text co11ti11ued 011 µage 168 



Bringing Music Home 


VISIT THE APPLE DEALER NEAREST YOU AND ASK FOR A 
DEMONSTRATION OF MMl'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. 
• 	 Program 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 on interactive, 

command-driven language that's easy to learn. 
• 	 Save your music on disk or cassette. TM 

• 	 Hear quality music sound al low cost through the MICRO MUSIC 
DAC cord. 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: 

Being a spectator is great 
...but why not participate? 

• Sing along 
• 	 Compose 
•Play 
• 	 Learn from Specialists 

The MICRO COMPOSER is on APPLE II® compel i bile, low-cost 
music system designed by the folks al 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 ploying music with up to four voices-soprano, alto, 
tenor, and boss. You con change the sound of each voice to reed, 
brass, string, or organ sounds and you con even color your own music 
sounds! t!, ·. 

L L ..\..' 

HAVE FUN! THE MICRO COMPOSER comes complete with on instruction manual, 
software disk or cassette-in either Integer or Applesolt ROM BASIC, and the MICRO 
MUSIC DAC music cord. Just plug the MICRO MUSIC DAC into the APPLE e•tension slot 
and connect the audio cable to a speaker. 

Suggested retail price $220. 

DCJD 

Micro Music Inc 309 W. Beaufort, University Plaza, Normal, Illinois 61761 (309) 452-6991 

APPLE II is a trademark of Apple Computer Inc 
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Listing I continued: 
035E SF 1410 FOi E,/\ 
035F lG 00 1415 Miil D,0 
0361 21 BB FF 1420 LXI ll,-G9 
0364 19 1425 [)[,[) D 
0365 22 9F 03 1430 !;IILD rna'.l 
03GLJ 2A 9F 03 1435 SIIDl LllLD rnou 
03G[l E5 1440 R.J!;u II 
03GC Ill 14t.5 !'OP D 
0360 2/\ C7 03 1450 UILD IJLl 
0370 36 20 1455 r!llI n, I ' 
0372 01 40 00 1460 LXI IJ,G4 
0375 09 1465 [){\[) Il 
0376 36 20 1470 1·!111 M, I ' 
037U 2A C7 03 1475 LI!Lll IJL.l 
037IJ 19 1480 [)[J) D 
037C 7C l'-US rrn /\,II 
0370 FE Cll 1490 CPI OC!lll ;l!ISSILE IS OFF 'JIJP (.(' srnEEN 
037f' CJ• 98 03 1495 JZ OE'Fl 
03B2 36 07 1500 Niil n,07ll 
0384 22 C7 03 1505 SHLD IJLl 
03U7 11 40 :JG 1510 LXI 0,64 
03Ull 19 1515 Dl.O D 
03Ull 36 or. 1520 Miil M,01\11 
03UD C9 1525 ru:r 
03UE 3f, % 03 1530 au LDf, f'LGl 
0391 FE 01 1535 CPI 1 
0393 co 1540 rn.:i; 
0394 Fl 15t.5 roP pg; 
0395 0 6t 03 1550 JL·IP <;li[;l 
0398 3i:; 00 15~~ uFFl 11111 r,,O 
U39f, 32 91:: 03 1560 s·m FLGl 
0390 C9 15G5 ~· 
039E 00 1570 Fl.Gl DB 0 
039F 00 00 1575 I!lCRl Cl•I 0 
03/11 00 00 15UO l'Yl ~·: u 
03A3 00 1585 Gl Dll 0 
03M 21 CO 
03117 Ul 

03 1590 rum 
1595 

LXI 
XCll::; 

ll,!1tlll·i ;i· l\J\l,IX;(; t.lJli !UJ'i'II;E 1·n1IOi oor.:.:::•T 
; lU::PEi~J' FOR .;o •(JOO 1m~ 

03118 21 C2 03 1600 LXI ll, Ri:U] 
03AIJ 7E 1G05 j'OJ A,11 
03/IC 3C 1610 INR {, 

03AD OF 1615 P.RC 
031\E 47 1620 !UV B,11 
031\f' lA 1625 LJlllX D 
0380 07 1630 HLC 
0361 80 1635 il!Xl B 
0362 77 1640 FOi 1-1,11 
0363 78 1645 !OJ r,,n 
0364 12 1650 f>'Ti\X D 
0365 C9 1655 = 0386 Cll M 03 1660 R!ID4 Cr.I.J... rnru 
0369 lF 1665 RiJ: 
03Bll lF 1670 RAR 
0300 E{j 07 1675 l\!U 7 
0300 C6 01 1600 /\DI 1 
036F C9 16U5 P£I' 
03CO 00 00 1690 RNil'1 ll-1 o. 
03C2 00 00 1695 HtlDl CM 0 
03C4 C3 50 03 1700 SliELl JMP Tl:l·tP 

: 	aurl.51AnmversaryColnputerSale ~ 

• 	The CBMTM 16K I$995 	 ® • 
• 	 Cassette Recorder free app C! II 	 • 
• 	 Expand to 32K for an additional $149 • 
• Dual floppy disk drive 2040 w/cable $1295 Apple II 16K $1195 e e Singlefloppydiskdrive $895 BuyanApplesoftCardforonly $35 • 
e 	 Pinfeedprinter2023 $849 Apple11Plus16K $1195 

Tractor feed printer 2022 w/cable $995 Buy an Integer .card for only $35 • 
• 	 Inventory management software - requires 16K Expansion Memory $95* e 
• 16K system w/dual floppy and printer $125 PASCAL Language System . $459 e 
• Text editor software . requires 16K 15

0~o OFF on all Appl~ s~ftware and interface • 
e system w/ dual floppy and printer boards. All merchandise 1s factory warranteed. •$125 
• 	 All sales cash. No COD's. 3V2% service charge on CHECKS, *$10.00 installation charge is required . • 

VISA AND MASTERCHARGE. f 
• 	 SaleendsDecember15,1979. NOREFUNDS. CCI 0 • 

Add 2% for shipping and handling. California residents add 6% 	 15818 Hawthorne Blvd. •scuth 
e ~~:~~t;~eeksforcashierschecktoc1ear,4weeksforpersona1 ay Lawndale, CA 90260 e 

• checks. Prices subject to change without notice. (213) 370-4842 • 
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03C7 CO O:' 1705 LLl 11; !.jCL(.f~· 

03C9 31\ 47 04 1710 Pn,OJ LU'. [l['l..(;1 

03CC FC 01 1715 CPI l 
03CC C!l 1720 r.;: 
03CT 3/, E/1 04 112; [.[)(, !:;'J1!'1'f' 
J302 FE Gl 1730 CPI l 
03~ C!J 1735 n 
0305 211 45 04 l74 U UiW 
0308 7E rw, IOJ 
0309 FE 20 1750 CPI 
0300 Cl\ ED 03 1755 JZ XPL!ll 
030E 23 17~0 111>; II 
03UF 7E 1765 IOJ /\,/; 
03Ell FE 20 1770 Q>I 
031:::2 Cl\ ED 03 1775 JZ XPWl 
03ES 23 nuo Irn: 11 
03£:6 7E nus IOJ l\,H 
03E7 FE 20 1790 CPI I I 

03 E9 Cl\ ED 03 1795 JZ XPLlll 
030C C9 1000 1-:EI' 
03ID 22 24 04 1605 XPWl SIU> llLOI ; 11 VOW DUIJ}-UX•i:IIG i::;:P!.OSia; 
03FO 3E 01 1810 llVI 1\,1 
03F2 32 47 04 1Ul5 !>'Tl. Ut'LC1 
03F5 3E 21l 1820 llVI 11, •+• ;·m~c r.ru: avJ:1.L1·t::i·~ 1·n1IOi nru1am:: r. llIT 
03F7 CD 2G 04 1825 Cl.LL llWP 
03F/\ CD 611 02 1830 Cl.LL OEL!.Y 
03FD 3E 23 1835 MVI /\,I~ I 
03FF CD 2G 04 1840 CllLL DWP 
0402 CD 611 02 1845 CllLL Dl:Lf,Y 
0405 3E 20 1850 Ml/I A,' • 
0407 CD 26 04 1855 CiiJ.L IJWP 
040/\ 2A Cl 03 lUGO Ulll DLl 
0400 77 10G5 l·OJ 11,/\ 
040E 01 40 00 Hl70 LXI ll,G~ 
0411 09 1U75 [v,[) [) 

0412 77 1U80 IUJ 1.:,1\ 
0413 3E 00 1885 MVI 1\,0 
0415 32 A3 03 1890 ST/\ Gl 
0418 311 89 04 1895 LIY\ PSCft 
04lll C6 01 1900 /\DI l 
041D 32 ~9 04 1905 STA PSQ( 
0420 32 9E 03 
0423 C<J 

1910 
1915 

:IT/\ 
REI' 

FLGl 

0424 00 00 1920 IJW·I av 0 
0426 06 05 1925 IJWP Ml/I 13,5 
0428 2A 24 04 1930 UlLll DUll 
0428 11 FC FF 1935 LXI 0,-4 
042E 19 1940 IJLPl LW.l lJ 
042F 77 1945 IOJ M,A 
0430 23 1950 INX 11 
0431 77 1955 llN l·!,I\ 
0432 23 19GO IHX Ii 
0433 77 1965 IUJ H,A 
0434 23 1970 INX 11 
0435 77 1975 ~OJ M,11 
0436 77 1980 /Uv H,f, 
0437 23 1905 rnx 11 
0438 77 1990 l·(N f.l,/\ 
0439 23 1995 n;x 1: 
043A 77 2000 mv M,A 
0431l 23 2005 INX 11 
043C 77 2010 ~.... I·l, /~ 
0430 11 ll/\ FF 2015 LXI 0,-70 
0440 05 2020 ocn D 
0441 OJ 2025 RZ 
0442 C3 2E 04 2030 JMP GLPl 
0445 CO CF 2035 PLCCl [J,./ SCllUJ' 
0447 00 2040 Bf'LGl or. 0 
0448 71:: 2045 Ill'!' IOJ /\,M 
0449 FE 20 2050 CPI 
0441l Cl 2055 RZ 
044C FE 10 2060 CPI 1011 
044E CG 20G5 RZ 
044F FE 90 2070 CT'I 9Uli 
0451 Cll 2075 HZ 
0452 FE 3C 2080 CPI 3C li 
0454 cu 20t;5 HZ 
0455 FE: 3E 209G CPI 
0457 cu 2ll95 R;; 

0458 22 24 04 2100 0 llUJ DWI 
0451J 3E 211 21G5 MVI f\1 I 't I 

0450 CD 26 04 2110 C!ILL BL0P 
0460 CD 6i. 02 2115 C/\.LL IJCLl\Y 
0463 3E 4F 2120 MVI /\,'G' 
0465 CD 2G 04 2125 CJ\LL IJLOP 
0468 CD 9f, 02 
0461l 3C 2(J 

2130 
2135 

CllLL 
1-IVI 

DCL;,y ,,, .. 
04GO CD 26 04 2140 CllLL 13LC>P 
0470 3f1 8!J 04 2145 Lili\ l:xl'l 
0473 CG 01 2150 ;,DI l 
0475 J2 BC 04 2155 STf , l~O< 
0478 21 00 00 21GO LXI 11,0 

Listing 1 continued on page 166 

64KB MICROPROCESSOR 

MEMORIES 


• S-100 · $750.00 • SBC 80/10 · $750.00 
• LSI · $750.00 • 6800. $750.00 

Cl·S100 - 64K x B on a single board. 
Plugs directly into the IMSAI , MITS, 
TDL, SOL and most other S-100 Bus 

. ·~. . . 'l'\ ii"\..," computers. No wai t states even w ith· . ·. ' I iaia1
I : : : . -~\-~\'~\;._. ZBO at 4Mhz. Addressable in 4K in

crements. Power requ irement 6 watts. 
Cl-S100 64K x 8 Price $750.00. 

Cl- 1103 - BK words to 32K words in a 

)- - - single opt ion slo t. Plugs d irectly in to·= 
LSI 11 , LSI 11 /2, H11 & PDP 1103. 

I • 

,)' ! .:____ . 

7 Addressable in 2K increments up to 
I 12BK. BK x 16 $390. 00. 32K x 16 $750.00 

Cl-1103 32K x 16 qty. one. 

Cl-6800 - 16KB to 64KB on a single 
board. Plugs directly into Motorola's 
EXORcisor and compatible with the 
evaluati on modules. Addressable in 
4K increments up to 64K. 16KB $390.00.Cl-6800 64K x 8 
64KB $750.00. 

Cl-8080 - 16KB to 64KB on single 
board. Plugs di rect ly into Intel 's MOS 
BOO and SBC B0/ 10. Add ressable inf!DJI\ 4K increments up t o 64K. 16KB $390.00. 

Cl-8080 64K x 8 64KB $750.00 

Tested and burned-in. Ful l year warranty. 

Chris/in Industries, Inc. 
Computer Products Divi sion 

31352 Via Colinas • Westlake Village, CA 91361 • 213-991 -2254 
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Listing 1 continued: 	 04C8 23 2350 INX II 
04C9 36 30 2355 MVI M,30!1 


0478 22 F4 02 2165 SlllD UD 04CB C9 2360 REI' 

047£ 22 F2 02 2170 rnw Ul 040C 36 32 2365 'I\ml MVI M,3211 

0481 21 lE CE 2175 I.XI 11,MIDL 04CE 23 2370 INX H 

0484 22 F6 02 2180 rnw CDRNR 04(}' C6 lC 2375 ADI 28 

0487 C9 2185 REI' 0401 77 2380 mv M,11 

0488 00 "2190 ~ISO{ DB 0 0402 23 2385 INX H 

0489 00 2195 PSOl DB 0 	 0403 36 30 2390 MVI M,3011 
04BA 21 04 a: 2200 fillllE I.XI 11,W·lili'.5+4 0405 23 2395 INX H 

0480 11 BC 05 2205 I.XI LJ,llU·LS'.; 0406 36 30 2400 11111 M,3011 

0490 CD 64 05 2210 Cl\LL PRilll' 0400 FE 35 2405 CPI 3511 

0493 23 2215 INX II 	 04°" CA CE 0 4 2410 JZ CNffi 
0494 311 89 04 2220 uY; !'Sm 0400 C9 241~ !U:.T 
0497 CD l\B t74 2225 C/\lL scan· 040E 21 96 CD 2420 CN!Jl r.xr II, VlJ.ll.\/IS+408 
04911 21 30 cc 2230 r.xI ll,W·IDllS+4U 04El 11 cc 05 2425 LXI LJ, FI!ll·!:X; 
0490 11 C4 05 2235 I.XI 0,'11U·L3'.i 04E4 CD 64 05 2430 Cl.LL PHii fi' 

041\D CD 64 05 2240 Cl.LL PRitll' 04E7 0 OB 01 2435 Jl.P rm:::m 

04113 23 2245 INX II 04Ell 00 24~0 SimY 00 0 

04114 )A 88 04 2250 UV\ MSQl. 04Ell 3E 03 2445 J£'1'1 MVl A,3 

04117 CD AB 04 2255 CAlL SCUil' 04ED 32 30 05 2450 SJ:ll lW'L 

041\A C9 2260 REI' 04FO CD B6 03 2455 Cl.LL {tl[)o\ 


04AB FE 011 2265 scwr CPI 01~1 ;/1 VtlW OOM!l HEX-1~LJOCH:l\L CUl'NlmW< 04F3 SF 2460 l'O>I E,f1 

041\D 02 BA 04 2270 L'l'!l 04F4 00 2465
JOC 16 MVI LJ,0 

04ll0 C6 30 2275 llDI 3011 04F6 21 BE FF 2470 LXI 11,-66 

0462 77 2280 !·t:N M,11 04F9 19 2475 D/\D 0 

0483 23 2285 INX II 04Fll 22 9F 03 2480 SIUD INCP.l 

0484 36 30 2290 MVI M,3011 04FD 211 9F 03 2485 LllLD HKJ<l 

04B6 23 2295 INX H 0500 E5 2490 FUSH II 

0487 36 30 2300 !!VI fl,3011 0501 01 2495 RJP 0 

0489 C9 2305 REI' 0502 2/1 Ill 03 2500 Uill Pl'l 

0481\ FE 14 2310 LTR CPI 20 0505 06 oc 2505 MVI 0,12 

04BC 02 0:: 04 2315 JOC '1"/fll 0507 19 2510 RX2 Of\[) 0 

04BF 36 31 2320 MVI M,3111 0508 36 04 2515 MVI M,4 

04Cl 23 2325 INX H 050/1 05 2520 OCR [l 


04C2 C6 26 2330 ADI 38 050B C2 07 05 2525 JNZ HX2 

04C4 77 2335 l'Ol /.!,II 050E C9 2530 REI' 

04C5 23 2340 rnx II 050F 311 30 05 2535 Jl:.'iW LOI\ HAFL 

04C6 36 30 2345 MVI M,3011 0512 FE 01 2540 CPI 1 


0514 C8 2545 HZ 
0515 )LJ 2550 DCR (1 

0516 32 30 05 2555 ~"l'/1 r.r.t' L 
0519 FE 01 2560 CPI 1 
051B C2 31 05 2565 JN'/, RX5 
OSH: 2/1 9F 03 2570 LEW HJO·:l 
0521 ES 2575 PLJSll II 
0522 Dl 25UO Kl!' 0 

@ 	 0523 211 Ill 03 2585 LllW PYl 
0526 06 oc 2590 l·:VI [), 12 

[)/,[) LJ 
0529 36 20 2600 l!VI H,2011 
052B 05 2605 ocr: [] 

0528 19 2595 HX3 

Make your own interface .easily 052C C2 28 05 2610 Jtfi l<X.l 
052F C9 2615 m.'Tfor Apple 11 1 and Superl<im~ with 	 0530 01 2620 PJ\FL DIJ 

0531 Fl 2625 HX5 PCJP P~\; 


0532 Fl 2G30 Kl!' I'S\/
Vector 4609 Universal Plugbord! 0533 C3 4C 01 2635 Jill' IUJllI'i' 
0536 CD 114 03 2640 PtXlr' CIJ...L rnl!J 
0539 06 02 2645 ~I OU21! 
0536 DI! 2650 oc 
053C 06 03 2655 an 
053E DO 2660 rn,ic 

053F 2!1 45 04 2665 LJ[J) PU:X:l 
0542 06 20 2670 11VI D,2011 
0544 70 2G75 IUJ f!,B 
0545 23 2680 I!iX ll 
0546 70 26o5 10./ H,E 
0547 23 2WO rm: II 
0548 70 2G9'J l·VJ M,U 
0549 11 BF FF 2700 LXI 0,-GS 
054C 19 2705 OW lJ 
0540 70 2710 IOV !!,[] 
054E N:' 2"/15 XW\ 

$21.50 	 054F 32 JG 03 272U ~Th Gl" 
0552 32 9E 03 272'J S'1.'A Fl.£1 
0555 )E 01 2730 IWI 11,l 
0557 32 47 04 2-05 Sl'f', cru.;1 
055£. 2A C7 03 27·\U UiLD GI.l 
0550 70 274') !VJ li, D 
055E 11 40 00 27 ~0 !..XI D,G4 
0561 19 2755 Oi.D 0 
0562 70 276U I OJ l!,I.i 
0563 C9 2765 ru:r 
0564 111 2770 PHI!r.i' Llll\X LJ 
0565 FE OC1 2"175 CPI 0 
0567 al 2780 P.2 
056U 77 2785 1·1'.N l·i,l\ 
0569 23 2790 rnx II 
05611 13 279'J rnx 0 
056B C3 6t, 05 2UOO Jill' !'Hiil!' 
056E 00 OU 2805 Sl'ECJJ rl ! 0 

Listing 1 continued on µage 168 
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Now! 
For the 8086 Power 
S-100 bus 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. 

8116 Memory Card 
Through the use of the sXTRQ line of the proposed IEEE 

Standard, this memory board will appear to be SK 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. 

ZB0/8086 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 110 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. 

(Prototypes shown) 

AVAILABLE NOW! 
STOCK TO TWO WEEKS 

Call for more information 

or the name of 


our nearest dealer 


A 
'Se~attle Computer Products, Inc. 

L,....;> 1114 Industry Drive, Seattle, WA. 98188 

(206) 575-1830 
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Listing 1 continued: 

[JS70 21' 2/, 5:; -~ 2u10 1\!:;c;1 1\.Sc '**sm· s11Etl.J , i ·11a11J c:; , l=r'l..sTE.S"r ** • 
54 2[J 5:; SU 
q5 4S 44 2C Text continued: 
20 31 20 54 
48 52 55 2G cycles, as you will see when you 
34 2C 
30 4G 

20 
41 

31 
53 

play). If there is no water jet there, 
54 4S 53 S4 then a random number test decides 

0593 
0594 

2[J 2/\ 21\ 
OU 
2P. 211 20 
41 4C 4C 
4F 4E 2u 

42 
4F 
£11 

2Ul~ 
282(J / ~ 

UL 
fV:jC 

0 
I** r.J\LIL..(Jf. ** f 

whether to shoot a pea or water jet. If 
it is a pea, control falls through to 
TEMP. This locates the starting point 

21\ 
05111 00 
051>2 43 6F 70 79 

2825 
2U30 a~.t.:2 

Oll 
ia 

0 
'CulJJ'l HJi :L l <J7r.J '1'011y cstq) 

for the pea line and then sets the flag 
that tells the program that a pea is be

72 
74 
37 

69 G7 
20 31 
39 20 

6L 
39 
S4 

ing fired. The program keeps track of 
that, since it will be on for several 

6F GI:: 7'1 
45 73 74 
70 

20 
65 

program cycles, until it makes a hit or 
goes off the screen. 

05[l[l 00 
051iC 44 

50 
52 
45 

4F 
52 

50 
2835 
2e40 [IL!l.X 

DU
'°"'c 

0
•onuPl'Lit' 

Next, we determine the random 
direction of fire, and at last the pro

050 00 
05C4 53 

54 
48 
45 

4F 
52 

4F 
2U45 
2850 'JIU-~ 

D[] 
NL 

0 
'SllCXJrU{' 

gram is ready to start the pea in mo
tion. An increment is computed and 

05Cll 00 
05CC 211 

49 
211 20 
4E 41 

4G 
4C 

2U55 
28GU f'INM:.C 

IJll 
E.SC 

0 
'.. Fillf\L .seem; **' 

stored at lines 1425 thru 1450. 
Note at SHBI that the user should 

20 53 
52 45 
2/\ 

43 
LU 

4F 
21\ 

reload the HL register pair with the 
same values that are already in it. 

0500 00 
05DE 

2U65 
2U70 S"l'l\CK 

DC 
OS 

0 
50 

This is a practice I always follow 
when I will be coming to an entry 

IALN 
BLl 
BUOi 

0226 
03C7 
0259 

1JOn1 
BL/II: 
[;LI.[) 

02411 
02F9 
02f'C 

B!l;Ill 
WIX 
BLNF' 

010[] 
05DC 
02FD 

01'1£1 
llL!.Jl 
BL!IH 

'0447 
0235 
02FC 

point from a number of different 
places. The idea is to eliminate para

BLN.SE 
[J(]J' 

DEl.Al 

0253 
02ill 
026t' 

BLOP 
illUI 
Dl:l.J\Y 

0426 
C005 
02G/, 

BW·J 
CXJRHR 
CXH: 

0424 
02FG 
02lf. 

llLPl 
l~\H 

FIS!' 

0421:: 
0091. 
02Cl9 

meter passing, or rather to pass the 
parameters through a named storage 

FINMS 
HIT 
JE.'11 

050: 
044u 
04EIJ 

t'!Ll 
INl 
JE''J.\'.Jtl 

0391;: 
0294 
OSOF 

Cl 
moo 
KYOIK 

03113 
0301' 

0109 

ill 
Illl' 
LtJ: 

OlOC 
OlDG 
OOUl 

location, which makes it much easier 
to debug. Be that as it may, you can 

L.ETI' 
Mill 
MS::a 

0205 
02CO 
0570 

LkNO 
MIDL 
MOC2 

02FI\ 
Cl;!E 
051~ 

w 
~\Str: 

Offl 

02F2 
0488 
0398 

L'l1l 

l·a; 
oru 

04BI\ 
0594 
03UE 

readily see how in the ensuing 
instructions, the heart of the matter is 

OJU( 

PUX:l 
PYl 

040E; 
0445 
03111 

PE/J. 
PHIN'l' 
!W'L 

0300 
0564 
0530 

PE/IOI 
p.;cr. 
PJ\R 

03C9 
048~ 

0093 

p[:,'()f 

PU'IUI 
II.DID 

0536 
01/>£ 
02FlJ 

reached. Write hexadecimal 20 into 
the area occupied by the pea and its 

RIGlrr 
RNIJ.I 
RX5 

OlF!1 
03CO 
0531 

Ht ID 
MJllIT 
srnal' 

03M 
Ol4C 
CTaJ 

F«>l 
RX2 
SCXJ(J; 

03c:.; 

0507 
048(, 

IaJ])ll 

!()(3 
SW(J 

03ll6 
0521.\ 
0183 

trail (hexadecimal 07 and OA respec
tively in the Processor Technology 

savr 
51101'1 
STN:l< 

04f.!l 
0330 
050E 

Smll 
SLOI 
S'1.'/\'IU 

03GU 
02l7 
0100 

SllELl 
SPl-'>1' 
SIB'!Y 

03C~ 
02CC 

04EJ\ 

~!JP 
SPCQJ 
TIJ<OF 

[Jlfl9 
05GC 
OlCl 

video display module (VOM) charac
ter set), then add the increment. 

Tl)olP 
'IWElJ 
\/UIDJ\ 

0350 
04CC 
a:oo 

'llll·l.9:; 

Llf"IR 
WAIT 

05C4 
0097 
0279 

TOP 
UD 
l·nJI'i' 

02E4 
02F4 
02F8 

'11'.lPIJ 
UP 
XPWl 

0205 
0210 
03ill 

Check to see if it is off the screen, and 
if not put the characters into the new 

DOCMAIL™ 

LOW COST DOCUMENT AND MAILING LIST SYSTEM 

You can produce, edit and sort This system of more than 10 BONUS: An 8080 assembly file 
mailing, identification and in CBASIC programs runs on your for a bi-directional 
ventory lists using index files. 8080 or Z·80 computer using print driver. 

CP/M and 24K or more bytes of 
memory. $50: DOCMAIL system on 

You can create, format and 8" diskette, sample
justify documents, reports and Manual includes instructions files and manual. 
personalized business letters with examples and a quick ref
using document control files. erence guide. $10: Manual only. 

RBB SoftUJare Products™ 

P.O. BOX 2111 


YORBA LINDA, CALIFORNIA 92686 

(714) 637-5965 
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,!;!!i1;mr.fa;~i~: ~1:~i~~:~:~~~~· l:~2~'"::... 
-~~kt-" :~·-.: • "'~ 

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, don't 
take our word. Go ahead. compare! 
AUTOTYPE has an exclusive MACAO 
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, don't 
just take our word. Go ahead, look lor 

b~~!~I~. sia~~~r~e~~:n~h!o~~~~~sft':a~ 
d using a word processor! 

CAN I MOVE PARAGRAPHS 

AROUND? 


YES! AUTOTYPE has a Holding Buffer 
that can be used to save any amount of 
text and then Unhold it to the location 
you want. AUTO TYPE even allows you 
to do multiple Unholds! 

CAN I MERGE CUSTOMERS 

NAMES INTO LETTERS? 


YES! AUTOTYPE contains a "merge" 
charac.ter that may be placed any
where 1n 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 WOAD 
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, 
we're far beyond the competition! 

CAN IT HANDLE TEXT LARGER 
THAN MY COMPUTERS MEMORY? 

YES! Most other Word Processors de
mand that the entire text be inside the 
computer. AUTOTYPE allows you to 
··spoof' 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? 


YES! YES! YES! YES! 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 lines 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 
THATS POWER! 

Circle 174 on inquiry card. 

CAN IT SEARCH AND REPLACE? 

YES! But. there's more! AUTO TYPE al 
lows simple searches or search and re
place. AUTOTYPE also allows wild 
card characters in the search string for 

f~~~~b~~A~~bh~t~:~;~~~e~; 
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 YES! And with a flare! The pages 
that you see printed here were all 
printed from the samef ile. Only the print 
MACAO was altered! What's more, 
they were all printed on a standard se
rial printer. Comple te "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? 

YES! Once again, AUTOTYPE has the 
features to be called a true proces
sor of words and not just 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 
wilh a prinl MACRO. Only AUTOTYPE 
gives you that kind of choice! 

WILL IT EXECUTE A SERIES OF 
COMMANDS AUTOMATICALLY? 

YES! 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 selling 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. It's 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 
D 	 Memory mapped Video at CCOO 

hex. as 64 characters by 16 lines. 
Processor Tech or equivalent. · 

D *Cursor addressable terminal. 
(ADM-3A) 

D *Cursor addressable terminal. 
(HAZELTINE 1500) 

DISK 
D CP/M on IBM standard 8" 
D CP/M on Micropolis MOD I 
D CP/M on Micropolis MOD 11 
D CP/M on North Star 
D 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. 
*Available Nov-Dec of 1979 
Copyright© 1979 Infinity Micro 
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~G~ 1 ~LANKS INTO 
TAKOF 	 LOCATION FROM WHICH 

MOTORIZED DELTA-WING IS MOVED ONTO { SCREEN 
END 
BEGIN 

SHIP 	 MOVE MOTORIZED DELTA-WING LOCATION IN 
MEMORY TO SCREEN 
ENDC 
ADD OFFSETS LR, UD 

C 
BEGIN 
PUT MOTORIZED DELTA-WING CHARACTERS 

PUTON INTO MEMORY WHERE 
BLANKS NOW ARE 

C 
END 
BEGIN 

SHIP MOVE DELTA-WING TO SCREEN 
MAIN END 
RUN BEGIN 
LOOP KYCHK UPDATE UD AND LR FROM KEYBOARD 
(1, n) 

( 
END 
BEGIN 
DID WE HIT TOP OR

TOPS (	 BOTTOM OF SCREEN? 
END 
BEGIN 

BLNCHK IS WATER BALLOON CALLED FOR OR ALREADY ON 
{	 ITS WAY? UPDATE WATER BALLOON CHARACTER LOCATION 

END 
BEGIN 

DELAY 	 LEAVE SCREEN AS IT IS 

C 
( FOR A MOMENT 

END 
BEGIN 

PEACHK 	 UPDATE PEASHOOTER AND PEA 
END 

BEGIN 


SCOR IT 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 fun.• 

G. W. COMPUTERS LTD. 
This is how your business appears on the screen 

Approximately 60-100 entries/inputs re~uire only 2-4 hours 
weekly and your entire business is under control_ 

*PROGRAMS ARE INTEGRATED - SELECT FUNCTION BV NUMBER 

lll =ENTER NAMES/ADDR~SS. HC 13= PRINT CUSTOMER STAHMENT 
02='ENTER/PRINT INVOICES 14=PRINT SUPPLIER STAHMENTS 
llJ =•EN Tl: R PURCHASES 15 =PRINT !\CENT ST A Tl:MENTS 
04 = 'ENHR i\ /C REG IVi\llLES 1G=PRINT TAX STA TF:MENTS 
llS= *ENTER A/C PAYABLES 17 = PRINT WHK/MONTH SALES 
llb=ENHR/UPDAH INVENTORY lll =PR INT WEEK/MONTll PURCHASES 
ll7=EN11 R/U PD!\ H ORDERS 1CJ= PRINT YEAR AUDll 
llB =EN Tl: R/UPDATE BANKS 2ll=PRINT PR01:1111.oss ACCOUNT 
ll<J=EXAMINE/MONITOR SALES U:lJCER 21=UPDAH ENIJ MONTH FILES 
1ll= EXAMINE/MONITOR PURCHAS~ 1.rnc~R 22 =PRINT CASH I LOW FOIUCAST 
11 =EXAMINE/ PR INT INCOMPLETI: RECORDS 23 =EN TE R/UPDA Tl: PAYROLL (NOT YET A VAILAllLI:) 
12 =EXAMINE PRODUCT SALES 24 =RET URN TO BASIC 

WHICH ONE! (ENTER 1-241 

Lach pregram goe5 t• sub menu. e.g.: 

1'11.illrnvs. ''-LISI !\L t SALlS: 11. MONll OJ< )1\ 11 5 ll\' STOCK CODIS, 


C. KllKIEVL IN VOICl lJLll\115: IJ. ,\MIND tllJCll< lllL S; 
l . LIST TOT l\L l\LL SA LL S_ 

Think o i the possibilities and aclcl to those here ii you wish. 
f 1 rin~ for current package Vrrsion ·1 i~ ; ii.ri'iO, or Version 2 (including aged debtors ana lysis . l'IC} is $7.SO, or full listing, S.rno. 

PET 16132)( disk-based version, SWTP 6800, IMSJCPMJZBOIS-100. Compatible systems shortly .w.1ilabh.· for Apple and Tandy. 

I'~ T Soflw.m.• Di..,lohu to r ior USA is: Contact. 	 ZHlliCP1\.\ Soltw<1rl' D1st11hut11r 101 US.· 1 ~Tony Winter on 01-636-8210 	 \ 
Cr.iss \',1JJ<>y Cor11put1•r Sy !i. 	 Owt~n~ Associ<1le~ 

l~o~' 	 89 Bedford Court Mansions 12I' 0 h7H Sh u bert Stre~t 
Rough & Rt.• t1d\", CA 11.""i7'J5 St<1tPn l~l.ind. NY Ill IW) 
( 1.116) D2-l71H Bedford Avenue (2121 441\-b2!lJ 

London W1, UK 
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NOW YOU CAN OWN ASMALL 

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, ournew 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 write for 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 
An thony Ghelfi 
56 Shady Lane 
Hatchville. Ma 02536 
617-563-9200 
NEW YORK, MAINE, 
NEW HAMPSHIRE, 
SOUTHERN CALIFORNIA 
Computer Ven tures. Inc. 
P. 0 . Box 984 
Ac ton. Ma 01720 
617-263-8601 
RHODE ISLAND, CONNECTICUT 
Computer Achievements 
Old Northfield Road 
Thomaston. Ct 06787 
203-283-4179 
NEW JERSEY 
KELCO 
2 Mt. 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 
Gianl Photos 
P. 0. Box 3313 
Anderson. SC 29621 
803-225-6201 
TEXAS, OKLAHOMA 
High Plains Computer Foto 
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 Foto 
5026 Jarvis Avenue 
Skokie. 11160077 
312-673-6146 
COLORADO, KANSAS, MISSOURI 
H & 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. 
11 2-6780 Buswell Street 
Richmond, B.C. V6Y 2Y7 
604-278-9758 
EASTERN CANADA and !he 
UNITED KINGDOM 
John Cho 
50 Blackwell Avenue. Unit No. 21 
Agincourt, Ontario MIB IK2 
416-291-7500 
John Van Hall 

1300 Young Street. Suite 804 

Tor onto. Ontario 

416-929-0 715 

FRANCE, HOLLAND, SPAIN 

Martos & Haak International 

Stationsplein 64 

201 1 LM Haarlem. The Netherlands 

023-323731 o r 023-325803 

GERMANY 

Martin K. Beck 

H. Wollgang Haug 

7800 Freiburg I.BR. 

Jacobstrasse 15. West Germany 

04 761-250-41 

SWITZERLAND, ITALY, GREECE, AUSTRIA, 

SAUDI ARABIA, TURKEY, BULGARIA, 

RUMANIA, YUGOSLAVIA, HUNGARY, IRAO, 

JORDAN, SYRIA, KUWAIT, KUTAR, ABU 

DABI, UNITED ARAB EMIRATES 

Micropro. Inc. 

P.O. Box 18. Pi lgrim Terrace 

Hougl1ton, Ml 49931 

906-482-8489 

KOREA 

United Young Co .. Inc. 

1225 Broadway. Room 804 

New York. N.Y. 10001 

212-889-3523 

AUSTRALIA, NEW ZEALAND 

CGH Business Service 

Uni t 10 Wellard' 

56-58 Matheson Road 

Applecross. Western Aus tralia 6153 

09-364-7475 
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Five Useful Programs 

for the SC/MP 


Associate Professor Charles A Kapps 

Temple University 


School of Business Administration 

Philadelphia 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 are 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 can 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 lFB of the 
read only memory (over 100 bytes). 

The main reason those functions require so much 
coding is that the SC/MP has neither a parallel I 10 port 
nor an internal universal asynchronous receiver/ 
transmitter (UART), 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 
(LSB) of the data byte is then transmitted, and the pro
gram again idles for 1/110 second. This is repeated until 
all data bits are transmitted. Finally, the program outputs 
a 1 and idles for 1I55 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 people's 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 area . In particular, there are 
4 subroutines which are useful for all kinds of programs: 

PUTC This subroutine prints a single ASCII 
character on the output device. 

GECO This program reads 1 character typed in 
at the keyboard, and returns the ASCII 
code. 

PHEXl Here are 2 different entry points to a 
and subroutine which converts a byte into a 
PHEX2 2-digit hexadecimal number and prints it. 
GHEX This program reads a hexadecimal 

number of up to 4 digits, and returns the 
16-bit value as 2 bytes. 
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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 
Programss , 

M ath-Ter-Mind@ 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
Mind61 your child's pathway to learning will be 
fun-filled . . . for both of you . Math-Ter-Mind13 

The first release from the Aladdin Education"' 
Series. (nursery song currently available only 
on Apple 11 61 program) 

L unar 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 Simulations Series. 

Math-Ter-Minds Lunar Lander Craps 

C raps All eyes in the casino are 
on you. The dice are in your 
hands. Lady Luck sits at your 

shoulder. whispering . . "Just cne 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 it's awfully tough to win But 
when you do. it's an experience you're likely 
never to forget. Craps. An exciting. heart
pounding Personal Program9 The first release 
from the Aladdin Las Vegas® Series. 

M astennind 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. 

T ic-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 1s excellent also for 
teaching simple mathematics. The computer 
plays just about perfectly at Level V. Just 
about. that ;.,, 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 Favorites9 Series. 

Jungle 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 wall for 
you . Jungle Island® A captivating first 
release from the Aladdin Adventure® Series. 

S	tix''" Aladdin's Stix® can be 
played with 2 to 5 piles of sticks 
and between 1 and 1 g 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 . St1x®. Another first release from the 
Aladdin Old Favoritesfr Series. 

Super Pro. Football® Here's your 
chance to be more than jUSt an 
armchair quarterback. With 

Aladdin's Super Pro Football® 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 Footbal113 . 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 1n Announcement I. the first eight 
Personal Programs9 from Aladdin Automation 

Mastermind Tic-Tac-Toe Jungle Island" Stix8 Super Pro Footballs 

Welcome to the All-New World of 

V 

~~ AJTOMAOON. NC.
Aladdin. And Get Ready to 

Make Your Own Magic A)()N COMPUTER CORP. 


3420 Kenyon Street. Ste. 13 t. San Oiego. CA 9211 o 
Circle 3 on inquiry card. 
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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 frtch. 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 
$ 439°0 

Dealer Inquiries 

Invited. 


Now available with 
interfaces for most 
personal computers: 
TRS-80, Apple, GPIB, etc . 

The all new 
1/0 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. 

li1corporaled 

3100 Monroe Avenue, Rochester, New York 14618 
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routine is located at hexadecimal OlCS, 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 
si:broutine 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, CECO, 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: 

LOI C4 ; this loads 
XPAL P3 ; 1C4 into pointer register 3 
LOI 01 ; note 1C4 = lCS - 1 
XPAH P3 ; the location of PUTC 
LOI 41 ; 41 is ASCII code for A 
XPPC P3 ; 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-first
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 the example, the message is simply "HELLO ." However, 
will initially be 0. When an item is stored on the stack, it any message could be put in its place. If the I/O (input/ 
is done with the instruction ST @ - l(P2). Negative auto output) device is a video display, rather than a 
indexing is performed before the effective address is com teletypewriter, some interesting geometric patterns can 
puted. Therefore, the effective address is OFFF. (Note that often be formed by typing messages with random char
borrows and carries do not propagate into the most signi acters and control characters mixed together. 
ficant 4 bits during effective address computation.) Since The functioning of the program is quite simple: loca
the address OFFF is the same as 02FF on the SC/MP, the tions 200 thru 205 set pointer register 1 equal to 0220, the 
stack will effectively start at the high end of the program beginning of the message string. Hexadecimal locations 
mable memory and proceed downward. This is probably 0206 thru 0208 set pointer register 3 to point to PUTC, 
the best place for the stack anyway, so the best thing to the printout subroutine. At 020C a character is loaded 
do about initializing the stack is nothing. into the accumulator. Auto-indexing is used, so that 

repeated executions of this instruction will cause suc
Program 1: Output cessive characters to be fetched. At 020E there is a jump 

The first program, listing 1, is a simple program which back to the beginning if the zero end code is reached; 
can be used for checking out the machine. It also illus otherwise, PUTC is called at location 0210, which causes 
trates how to use subroutine PUTC. the character in the accumulator to be printed. Then 

The program is written in an infinite loop and re jump back to 0206 to print the next character. (Note that 
peatedly prints a message. The message is stored in the as stated above, it is not necessary to reload pointer 
form of an ASCII character string starting at location register 3 every time the subroutines are called . 
hexadecimal 0220. An ASCII code for 0 is used to ter Therefore, there could be a jump to location 020C and 
minate the message. Control characters such as carriage the program would work just as well. This can be done 
return and line feed must be included in the message. In by changing location 0212 to F9.) 

Text co11ti1111cd 011 page 178 

Listing 1: Tlie program will print an ASCII 111essage over and over. Tlze message is a string of ASCII character codes followed by a 0 . 

1 . NLIST TTM 
2 .TITLE PROGRAM #l 
3 ;THIS PROGRl\M PRINTS OUT A MESSAGE 
4 ; OVER AND OVER FOREVER. 
5 ;THE MESSAGE TAKES THE FORM OF 
6 ;ANY STRING OF ASCII CHARACTER CODES 
7 ;FOLLOWED BY A TERMINATION CODE OF ZERO 
B 0200 .=200 
9 020€1 C4 20 START: LDI '·L< STRING> ;PlIS USED AS A 
10 0202 31 XPAL Pl ;POINTER TO THE 
11 0203 C4 02 LDI "U<STRING> ;MESSAGE STRING 
12 0205 35 XPAH Pl 
13 ~206 C4 C4 LOOP: LDI "L< PUTC> - l ; P3 MUST BE ONE LESS 
14 0208 33 XPAL P3 ; THAN THE ADDru:ss 
15 0209 C4 01 LDI '·U< PlrfC> ;OF PUTC = 1C5 
16 020B 37 XPAH P3 
17 020C C5 01 LD @l(Pl) ;GET NEXT CHARACTER 
lB 020E 98 F0 .JZ START ;ZERO IS END CODE 
19 0210 3F XPPC P3 ; OTHERWISE PRINT CHARACTER 
20 0211 90 F3 JMP LOOP ;AND LOOP 
21 0220 . =0220 
22 0220 48 45 STRING: . ASCII /HELLO/<CR><LF><0> 

0222 4C 4C 

0224 4F 0D 

0226 0A 00 


23 0001 P1=31 

24 0002 P2=7.2 

25 0003 P3=33 

26 01C5 PUTC=01C5 

27 000D CR=0D 

2R 000A LF=0A 

29 0200 .END START 


SYMBOL TABLE 

CR = 000D LF = 000A LOOP 0206 
PUTC = 01C5 Pl =30001 P2 =7.0002 
P3 =~0003 ST.ART 0200 STRING 0220 

ERRORS DETECTED: 0 
FREE CORE: 17525. WORDS 

,PROGl=PROGl 
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even more fascinating. Programmed in 
hoth 6800 assemhly language and BASIC 
SUPERWUMPUS is not only addictively 
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on setting up unusual data structures. This 
is a PAPERBYTE® hook. 

ISBN 0-07-019342-8 
Author: Jack Emmerichs 
Pages: S6 
Price: S6.00 
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Price: S9.00 
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MACRO ASSEMBLER provides the 
necessary hackground for coding pro
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LINK68: AN M6800 LINKING LOADER 
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ISBN 0-07-024120-·1 
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& lack L Hemenway 
Pages: 72 
Price: 58.00 
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1977 issue of BYTE magazine), TRACER 
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PAPERBYTE'" har codes of the oh1ect code. 

ISBN 0-07-024121-X 
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Pages: 24 
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of use and minimum memory require
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Pages: .l2 
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Editor: Blaise\\'. Lillick 
PagPs: ·12b 

PricP: Sh.00 

NUMBERS IN THEORY AND PRACTICE 
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ISBN 0-07-037827-4 
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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 
OFFB 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 
OFFB 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 
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Listing 2: This program outputs a prompt, accepts some input, and then outputs another message which has your input embedded. 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 

0200 
0202 
0203 
0205 
0207 
0208 
020A 
020C 
020D 
020F 
0210 
0211 
0213 
0214 
0216 
0217 
0219 
021A 
0218 
021D 
021F 
0221 
0223 
0225 
0226 
0228 
0229 
022B 
022C 
022D 
022F 
0230 
0231 
0233 
0234 
0235 
0237 
0238 
023A 
023B 
023D 
023E 
023F 
0241 
0242 
0244 
0246 
0247 
0249 
024B 
024D 
024E 
025{l 
0252 
0253 
0255 
0256 
0257 
0259 

0260 
0262 
0264 
3266 
0268 
02GA 
026C 
026E 
0270 
0272 

0200 
C4 
33 
CE 
C4 
37 
CE 
C4 
31 
C4 
35 
3F 
C4 
33 
C4 
37 
C4 
31 
3F 
CD 
E4 
9C 
CD 
C4 
33 
C4 
37 
C4 
31 
3F 
C4 
31 
3F 
C4 
31 
3F 
C6 
35 
C6 
31 
C4 
33 
3D 
C4 
33 
CE 
C4 
37 
CE 
C5 
98 
3F 
90 
C6 
37 
C6 
33 
3F 
90 
90 

0260 
48 
4C 
4F 
20 
27 
20 
20 
4F 
50 
54 

3E 
. =200 
START: 

FF 
02 

FF 
60 

02 

85 

01 

90 

01 
0D 
F9 
FF 
3E 

LOOP~ 

02 

B0 

90 

C0 

01 

01 

00 

C4 PRINT: 

FF 
01 

FF 
01 
03 

PLOOP: 

F9 
01 POUT: 

01 

E6 
E4 

45 
4C 
2C 
49 
4D 
41 
43 
4D 
55 
45 

.=260 
MSGl: 

LDI 
XPAL 
ST 
LDI 
XPAH 
ST 
LDI 
XPAL 
LDI 
XPAH 
XPPC 
LDI 
XPAL 
LDI 
XPAH 
LDI 
XPAL 
XPPC 
ST 
XRI 
JNZ 
ST 
LDI 
XPAL 
LDI 
XPAH 
LDI 
XPAL 
XPPC 
LDI 
XPAL 
XPPC 
LDI 
XPAL 
XPPC 
LD 
XPAH 
LD 
XPAL 
LDI 
XPAL 
XPPC 
LDI 
XPAL 
ST 
LDI 
XPAH 
ST 
LD 
JZ 
XPPC 
JMP 
LD 
XPAH 
LD 
XPAL 
XPPC 
JMP 
JMP 

. ASCII 

. NLIST TTM 

. TITLE PROGRAM #2 
;THIS PROGRAM TYPES A MESSAGE 
;PROMPTING YOU TO TYPE 
;IT THEN ANSWERS WITH 
;WHICH HAS YOUR TYPEIN 

"L< PRINT>-1 
P3 
@-IC P2) 
"U< PRINT> 
P3 
@-IC P2> 
"L< MSGl> 
Pl 
"U< MSG!> 
Pl 
P3 
"L< GECO> - 1 
P3 
''U< GECO> 
P3 
"L< MSG2> 
Pl 
P3 
@1( p 1) 

CR 
LOOP 
@-1( pl) 
"L< PRINT>- I. 
P3 
"'U< PRINT> 
P3 
"L< MSG3> 
Pl 
P3 
' ·L<MSG2> 
Pl 
P3 
'·L< MSG4> 
Pl 
P3 
@I ( P2) 
Pl 
@l C P2> 
Pl 
0 
P3 
p I 
"L<PUTC>-1 
P3 
@-1( P2> 
"U< PUTC> 
P3 

@-IC P2) 

@I< PI) 

POUT 
P3 
PLOOP 
® 1( P2) 
PB 
@1( P2) 
P3 
P3 
PRINT 
PRINT 

/HELLO, 

SOMETHING. 
A MESSAGE 

IMBEDDED. 

;SET UP TO 

;CALL THE 

;PRINT SUBROUTINE 

;BUT SAVE THE OLD 

;VALUE OF P3 ON 

;THE STACK 

; SET P 1 

;TO POINT 

;TO 

;FIRST MESSAGE 

; CALL PRINT 

;SET UP 

;TO CALL 

; INPUT ROUT I NE 

; IN KITBUG 

;Pl POINTS TO INPUT 

;BUFFER <HIGH PART OF Pl OK) 

;CALL GECO 

;SAVE CHARACTER IN BUFFER 

; COMPARE WITH CR 

;LOOP UNTIL CR TYPED 

;CHANGE CR TO ZERO 

;SET UP CALL 

; TO PRINT AGAIN 


;PlPOINTS TO MESSAGE 3 
; (HIGH PART OF P 1 OK) 
; CALL PRINT 
; P 1 POINTS TO BUFFER 
; (HIGH PART STILL OK) 
; CALL PRINT 
;Pl POINTS TO MESSAGE 4 
; C HIGH PART STILL OK) 
;CALL PRINT 
;GET ORIGINAL P3 OFF 
;STACK AND PUT IN Pl 
;WE HAVE TO DO FUNNY 
;BUSINESS WITH P3 SO THAT 
;IT WILL EQUAL 200 
;FOR RESTART <HIGH ORDER PART OK> 
;RETURN TO KITBUG 
; PRINT SUBROUTINE 
;P3 IS SET TO PUTC 
;BUT IS ALSO SAVED 
;ON STACK FOR 
;RETURN 

;GET CHARACTER 

; DONE .IF ZERO 

;OTHLRWISE CALL PUTC 

;AND LOOP 

;RESTORE 

;P3 

:FROM 

;STACK 


: JI 

;JUMP BACK IF RECALLED 


I'M A COMPUTER./( CR>< LF> 

Listing 2 continued on page 180 
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Listing 2 co11ti11ued: 
0274 
0276 

69 0278 
027A 
027C 
027E 
0280 
0282 
0284 
0286 

52 2E 
0D 0A 
57 48 
4F 20 
41 52 
45 20 
59 4F 
55 3F 
0D 0A 
00 

70 0290 
71 0280 
72 0280 0A 0A 

0282 0A 0A 
0284 48 49 
0286 21 20 
0288 00 

73 02C0 
74 02C0 2C 0D 

02C2 0A 49 
02C4 27 4D 
02C6 20 50 
02C8 4C 45 
02CA 41 53 
02CC 45 44 
02CE 20 54 
02D0 4F 20 
02D2 4D 45 
02D4 45 54 
02D6 20 59 
02D8 4F 55 
02DA 2E 00 

75 0001 
76 0002 
77 0003 
78 000D 
79 000A 
80 0186 
81 01C5 
82 0200 

SYMBOL TABLE 

CR 000D GECO 
LOOP 021A MSG 1 
MSG3 0280 MSG4 
POUT 0250 PRINT 
Pl =7.0001 P2 
START 0200 

ERRORS DETECTED: 0 

.ASCIZ /WHO ARE YOU?/<CR><LF> 

MSG2=290 
. =0280 
MSG3: .ASCIZ <LF> <LF> <LF> <LF> /HIT / 

. =02C0 

MSG4: . ASC IZ / ,/<CR><LF>/l'M PLEASED TO MEET YOU./ 


P1=7.1 
P2=7.2 
P3=7.3 
CR=0D 
LF=0A 
GEC0=0186 
PUTC=01C5 

.END START 

= 0186 LF = 000A 
0260 MSG2 0290 
02C0 PLOOP 0249 
023F PUTC 01C5 

=7.0002 P3 =7.0003 

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. 

It 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 loop 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 
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instructions this only means that neither digit will be 
greater than 9. 

PHEX has two entry points , PHEXl and PHEX2, the 
difference being PHEXl 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 
PHEXl 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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AN INTRODUCTION 

TO MICROCOMPUTERS 


Volume 0 -The Beginner's Book 
by Adam Osborne 

This book introduces 
computer logic and ter
minology to the com
plete beginner in the 
field of microcom
puters. Numerous il
lustrations and photo
graphs combine with 
clear, easy-to-follow 
text to provide an ele
mentary but broad
based background. 

#26-8 $7.95 

Volume 1- Basic Concepts 
by Adam Osborne 

A must for anyone in the computer field, 
this best-selling text explains hardware and 
programming concepts common to all 
microprocessors. 

#02-0 $9.50 

Volume 2 - Some Real Microprocessors 
by Adam Osborne et al. 

This unique reference provides objective 
descriptions of virtually every micro
processor on the market today. Lets you 
know what's available, how they work (or 
don't work), and how to use them. Loose
leaf. Binders and yearly updates (six issues) 
sold separately. 

Vol. 2 book. 1978 ed. #15-2 S25 00 

Vol 2 binder #16-0 $ 5.00 

Vol. 2 1978/79 upda1es #97 S25 00 

Vol. 2 1979/80 upda1es #94 S25 00 

Volume 3-Some Real Support Devices 
by Jerry Kane et al. 

Same objective, in-depth coverage as 
Volume 2, but applied to support 
devices: memory, data converters, data 
communication devices, direct memory ac
cess controllers, busses, and much more. 
Loose-leaf. Binders and yearly updates (six 
issues) sold separately. 

Vol. 3 book. 1978 ed. #18·7 SIS.00 

Vol. 3 binder #19-5 s 5.00 

Vol. 3 1978/79 upda1cs #98 S25.00 

Vol. 3 1979/80 updales #95 S25 00 

RUNNING WILD - THE NEXT 

INDUSTRIAL REVOLUTION 


by Adam Osborne 

A 24-hour work week? Bionic man? Job 
redistribution? No one should miss this 
enlightening survey of the microelectronics 
industry and forecast for the future. Photos 
and illustrations. Intended for all audiences. 

#28-4 $3.95 

OSBORNE SOFTWARE 

Some Common BASIC Programs 
by Lon Poole et al. 


76 short practical programs, most of which 

can be used on any microcomputer with any 

version of BASIC. Complete with listings, 

remarks, descriptions and examples. Special 

PET cassette and TRS-80 cassette versions. 


SCBP book #06-J S'l.50 
SCBP PET casselle #25-X S15.00 
SCBP TRS-80 casse11e #J2-2 SI 5.00 

CBASIC 
Payroll with Cost Accounting - CBASJC #22-5 $15.00 
AccounlS Payable/Receivable - CBAS\C #23-3 $15.00 
General Ledger - CBASIC #24-1 

OSBORNE/McGraw-Hill 

ASSEMBLY LANGUAGE 

PROGRAMMING 


8080A/8085 • 6800 • Z80 

6809 

These books explain assembly language pro
gramming, the functions of assemblers and 
assembly instructions, and basic software 
development concepts. Numerous practical 
programming examples are included for 
each. All books by Lance Leventhal. 

6502 ALP #27-6 S9.50 
Z80 ALP #21-7 S9.50 
6800 ALP # 12-8 S9.50 
8080A/8085 ALP #10-1 S9.50 
6809 ALP (check box below to be notiGed of availability) 

Also: 
Z80 Programming for Logic Design #11-X S9.50 
6800 Programming for Logic Design #05-5 S9.50 
8080 Programming for Logic Design #04-7 S9.50 

S\025 
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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 . 

1 . NLIST TTM 
2 .TITLE PROGRAM #3 
3 ;THIS PROGRAM DISPLAYS THE 
4 ; TIME OF DAY ON A CH'f' 
5 ;THE TIME IS RE-1m11·rEN 
6 ; EVERY MINUTE 
7 0200 .=200 
B 0200 C4 3D START: LDI "L< PHEXI>-1 ;GET ADDRESS 
9 0202 33 XPAL P3 ;OF NUMERIC 
10 0203 C4 01 LDI "U< PHEXl> ; PRINT ROUTINE 
1 1 0205 37 XPAH P3 ; IN P3 
12 0206 C0 39 LD HOUR ;GET HOUR 
13 020B 3F XPPC P3 ;CALL PHEXl 
14 0209 C0 37 LD MINUTE ;GET MINUTE 
ll5 020B 3F XPPC P3 ;CALL PHEXl 
16 020C C0 34 LD MINUTE ; GI<:T MI NUTE 
17 020E 02 CCL ;CLEAR LINK 
18 020F EC 01 DAI 1 ;ADD ONE 
19 0211 CB 2F ST MINUTE ;STORE NEW VALUE 
20 0213 EC 40 DAI 40 ; DOES MINUTE = 60? 
21 0215 9C 10 JNZ DELAY ;NO SO DELAY ONE MINUTE 
22 0217 CB 29 ST MINUTE ; MINUTE = 0 
23 0219 C0 26 LD HOUR ;GET HOUR 
24 0218 EC 00 DAI 0 ;ADD 1 CLINK = 1) 
25 021D CB 22 ST HOUR ;HOUR = HOUR + 1 
26 021F EC B7 DAI B7 ; IS HOUR = 13? 
27 0221 9C 04 JNZ DELAY ;NO SO DELAY 
2B 0223 C4 01 LDI 1 ;OTHERWISE 
29 0225 CB IA ST HOUR ;HOUR = 1 
30 0227 C4 lE DELAY: LDI fl lE ;WE WILL DELAY 
31 0229 CB 18 ST COUNT ;225 = CFF- IE) TIMES 
32 022B C4 22 DL: LDI 22 ;THEN DELAY 
33 022D BF FF DLY OFF ; 131070 JIIICRO CYCLES 
34 022F AB 12 ILD COUNT ;INCREMENT COUNT 
35 0231 9C FB JNZ DL ;LOOP UNTIL OVERFLOW 
36 0233 C4 C4 LDI "L< PUTC>-1 ;GET CHARACTER PRINT 
37 0235 33 XPAL P3 ; IN P3 
3B 0236 C4 0D LDI CR ;LOAD CARRIAGE RETURN 
39 023B 3F XPPC P3 ;CALL PUTC 
40 0239 90 C5 JMP START ;GO BACK TO THE BEGINNING 
41 0240 HOUR=240 
42 0241 MINUTE=241 
43 0242 COUNT=242 
44 000D CR=0D 
45 0001 P1=7.1 
46 0002 P2=7.2 
47 0003 P3=7.3 
4B 013E PHEX1=013E 
49 01C5 PUTC=01C5 
50 0200 .END START 

SYMBOL TABLE 

COUNT = 0242 CR = 000D DELAY 0227 
DL 022B HOUR = 0240 MINUTE= 0241 
PHEXl = 013E PUTC = 01C5 Pl =7.0001 
P2 =7.0002 P3 =7.0003 START 0200 

ERRORS DETECTED: 0 

crystals might require different settings. Location 022C adder, and program 5 is a multiplier. The functions were 
has the fine setting; the other values give a coarser kept separate in order to make the programs simple; 
setting. however, an enterprising reader could easily combine the 

functions into a single program, and even include sub
Programs 4 and 5: Calculation traction and division. 

Programs 4 and 5, listings 4 and 5, are designed to per Both programs use the decimal addition instruction, as 
form calculator-like arithmetic functions. Program 4 is an did program 3. Multiplication is performed in a very sim
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Assemble Your Christmas List 
From BITS' List Of The Latest 


Z-80 AND 8080 ASSEMBLY BOOLEAN ALGEBRA FOR COMPUTER LOGIC 
LANGUAGE PROGRAMMING by Harold E. Ennes 

by Kathe Spracklen 
A basic introduction to Boolean logic, which is the foundation of 

For the programmer who has encountered BASIC or FORTRAN computer technology. Binary numbers, truth tables, logic expres
and who would like to learn assembly language programming, this sions, logic circuits, Venn diagrams, and Karnaugh map techni
book teaches the Z-80 instruction set as a first assembly ques for reduction are covered. Practice problems and their solu
language. It is a thorough introduction from one of the authors of tions are included. Fundamental! 128pp. $ 5.50 
the successful chess program SARGON. 168pp. $7.95 

PROGRAM DESIGN AND CONSTRUCTION 
ASSEMBLERS, COMPILERS, by David A. Higgins 

AND PROGRAM TRANSLATION 

by Peter Calingaert 
 This is a book on structured program design. It relates the fun

damental design tools needed to analyze problems and synthesize
This book is concerned with computer programs which a logical solution using Warnier-Orr diagramming. Then the techni

translate other computer programs; assemblers, compilers, macro ques for constructing a program from the logical design are 
processors, linkers, interpreters, and loaders. Their structure and presented, using BASIC examples. It is written for the microcom
function are covered in detail. It's a book for programmers with puter system user and details a simple but elegant process by
experience in assembly language and a high level language pro which correct, working programs can be created. 188pp. 
gramming, who are interested in languages or working in $8 .95 
microcomputer application systems. 2 70pp. Hardcover $17. 9 5 

8080/8085 SOFTWARE DESIGN 
DESIGNING MICROCOMPUTER SYSTEMS by Titus, Rony, Larsen, & Titus 

by Udo W . Pooch & Rahul Chattergy From the Blacksburg Continuing Education Series, this is an in
This book discusses the hardware aspects of microcomputer troduction to assembly language programming . The book covers 

systems. 8080, Z-80, and 6800 based microcomputer systems, the processors' architecture, their instruction set, its use, and pro
their structure and operating characteristics, are covered with gramming techniques for subroutines, math routines, and number 
chapters on interfacing and on selecting a microcomputer. For base conversion. Their 1/0 programming techniques include hard
those with a minimal background in electronics or computers. ware descriptions. Many progr'!m examples. 334pp. 
214pp. $8 .95 $9 .50 

THE INTEL DATA BOOK SERIES 

From the wizards of Silicon Valley, the people who introduced 
the microprocessor to the world, here are the details and 
documentation on their products which are some of the most 
widely used microcomputer components: 

THE INTEL COMPONENT DATA CATALOG 

An information-packed catalog and data book of RAM, ROM, 
Memory Support, Telecom, Microprocessors and Single Chip 
Microcomputers, Peripherals, Development systems and more! 
980pp. $ 5 .00 

USER'S MANUALS 

User's manuals include hardware data on processors, their sup
port chips and peripheral interface chips; system design informa
tion (from the people who designed the components) ; instruction 
set details and programming techniques; real application ex
amples illustrating hardware and software use; and system 
development aid products information. 

MCS-80™ User's Manual 
(8080A microprocessor) 432pp. $7.50 

MCS-85™ User's Manual 
(8085A microprocessor) 323pp. $5 .00 

MCS-86™ User's Manual 
(8086/8086-4 16-bit 
microprocessor) 204pp. $5.00 

THE INTEL PERIPHERAL 

DESIGN HANDBOOK 


All of Intel's microprocessor and microcomputer peripheral in
terface chips are described: data sheets, applications notes, and 
article reprints. 542pp. $ 5 .00 

32 BASIC PROGRAMS 

FOR THE PET COMPUTER 


by Tom Rugg and Phil Feldman 


Here are 32 fully documented p'rograms, ready to run on your 
Commodore PET 2001 computer, including applications pro
grams, educational programs, games, graphic display programs, 
math programs, and more. The program instructions are detailed 
enough to allow you to modify any program and sample runs are 
included. 267pp. '15 .95 

FROM THE COUNTER TO THE 

BOTTOM LINE 


by Carl Warren & Merl Miller 


Microcomputers are bringing the cost of automated bookkeep
ing within the budget of many small businesses. This book, by 
two authors prominent in the microcomputer world, can help you 
carefully weigh the costs and benefits of c0mputerizing your 
business system. 289 pp . 

$12.95 

1980 Hayden Computer Calendar 
1980 Hayelen Computer Calendar 

•Full color original 
computer a rt 

•Complete program 
for perpetual calendar 

•Computer anecdotes 

-A perfect Christmas gift for computerists 
$5.95 

DIAL YOUR BANK CARD ORDERS 
TOLL FREE 800-258-5477 

MON-FRI 9-5 



listing 4: Calculator f1111ctio11s can be easily progra111med into the SC!MP. This routine inputs 2 numbers and outputs the sum . 

1 . NL I ST 1TM 
2 .TITLE PROGRAM #4 
3 ;THIS PROGRAM ADDS 
4 ;TWO NUMBERS, WHEN TYPED IN AS 
5 ; "253+792=" 
6 ; INPUT HAS FOUR DIGIT MAX 
7 ;OUTPUT IS FIVE DIGITS 
8 0200 .=200 
9 0200 C4 DF START: LOI "L< GHEX>-1 ;SET P3 
10 0202 33 XPAL P3 ;TO ADDRESS 
1 1 0203 C4 00 LDI ' ·U< GHEX> ;OF 
12 0205 37 XPAH P3 ;GHEX 
13 0206 3F XPPC P3 ; CALL GHEX TWICE 
14 0207 3F XPPC P3 ;TO GET TWO NUMBERS 
15 0208 02 CCL ;CLEAR OLD CAIUlY 
16 
17 

0209 
020B 

C2 
EA 

01 
03 

LD 
DAD 

l <P2) 
3<P2) 

;GET LOW HALF 20 NO 
;ADD TO LOW HALF lST NO 

18 
19 

0200 
020F 

CA 
C6 

03 
02 

ST 
LD 

3<P2) 
@2CP2) 

;STOHE AT BOTTOM OF STACK 
;GET HIGH HALF 20 NO 

20 :AND BUMP STACK POINTER 
21 
22 

0211 
0213 

EA 
CA 

00 
00 

DAD 
ST 

~I< P2) 
~I( P2) 

;ADD HIGH HALF lST NO 
;STORE ON TOP OF STACK 

23 0215 C4 C4 LOI " L< PUTC>  1 ;P3 SET FOR CHARACTER PRINT 
24 
25 

0217 
0218 

33 
C4 30 

XPAL 
LOI 

P3 
30 

; HIGH P3 IS OK CREALLY) 
;GET ASCII 0 

26 021A F4 00 ADI {I ;ADD CARRY FOR FIFTH DIGIT 
27 021C 3F XPPC P3 ;PRINT 0 OR I 
28 0210 C4 43 LOI '·L< PHEX2> - 1 ;P3 SET FOR BYTE PRINT 
29 021F 33 XPAL P3 
30 0220 C6 01 LD @l< P2l ;POP HIGH BYTE OFF STACK 
31 0222 3F XPPC P3 ;AND PRINT 
a2 0223 C6 01 LD @l C P2l ;POP LOW BYTE 
33 0225 3F XPPC P3 ; AND PRINT 
34 0226 C4 C4 LOI " L< PUTC>-1 ;P3 SET AGAIN FOR CHARACTERS 
35 0228 33 XPAL P3 ;HIGH P3 STILL OK 
36 0229 C4 00 LOI CR ;GET CARRIAGE RETURN 
37 022B 3F XPPC P3 ;PRINT 
38 022C C4 0A LOI LF ;GET LINE FEED 
39 022E 3F XPPC P3 ; PRINT 
40 022F 90 CF Jl'U' ~;TART ;LOOP TO BEGINNING 
41 0001 Pl=?ol 
42 0002 P2=%2 
43 0003 P3=%3 
44 0000 CR=0D 
45 000A LF=0A 
46 00E0 GHEX=00E0 
47 01C5 PUTC=01C5 
48 0144 PTIEX2=0144 
49 0200 .END START 

SYMBOL TABLE 

CR = 0000 GHEX = 00E0 LF = 000A 
PHEX2 = 0144 PUTC = 01C5 Pl =%0001 
P2 =7.0002 P3 =7.0003 START 0200 

ERRORS DETECTED: 0 

pie way by repeated addition. Thus 573 X 426 is com
puted by adding 426 to itself 573 times . This may seem 
like a very slow procedure, but in fact, the SC / MP is fast 
enough that computation time does not become notice
able unt il 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

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. 

Text co11t i1111ed 011 µage 188 
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RADIO SHACK COMPUTER OWNERS 

TRS-80 MODEL I AND MODEL II 


• MONTHLY 
NEWSLETTER 

• 	PRACTICAL APPLICATIONS 
•BUSINESS 
• 	GAMBLING • GAMES 
•EDUCATION 
• 	PERSONAL FINANCE 
•BEGINNER'S CORNER 
• 	NEW PRODUCTS 
• 	SOFTWARE EXCHANGE 
• 	MARKET PLACE 
• 	QUESTIONS AND ANSWERS 
• 	PROGRAM PRINTOUTS 

. . . . AND MORE 

PROGRAMS AND ARTICLES PU BLISHED IN OUR FIRST 12 ISSlJES 
INCLUDE T HE FOLLOWING: 

• 	 A COMPLETE INCOME TAX PROGRAM (LONG AND SHORT FORM) 
• 	 INVENTORY CONTROL 
• 	 STOCK MARKET ANALYSIS 
• 	 WORD PROCESSING PROGRAM (FOR DISK OR CASSETTEI 
• 	 LOWER CASE MODIFICATION FOR YOUR VIDEO MONITOR OR PRINTER 
• 	 PAYROLL !FEDERAL TAX WITHHOLDING PROGRAMI 
• 	 EXTEND 16-DIGIT ACCURACY TO TRSSO FUNCTIONS (SUCH AS 

SQUARE ROOTS AND TRIGONOMETRIC FUNCTIONS) 
• 	 NEW DISK DRIVES FOR YOUR TRS80 
• 	 PRINTER OPTIONS AVAILABLE FOR YOUR TRS80 
• 	 A HORSE SELECTION SYSTEM*** ARITHMETIC TEACHER 
• 	 COMPLETE MAILING LIST PROGRAMS (BOTH FOR DISK OR CASSETTE 

SEQUENTIAL AND RANDOM ACCESSJ 
• 	 RANDOM SAMPLING***BAR GRAPH 
• 	 CHECKBOOI~ MAINTENANCE PROGRAM 
• 	 LEVEL II UPDATES***LEVEL II INDEX 
• 	 CREDIT CARD INFORMATION STORAGE FILE 
• 	 BEGINNER·s GUIDE TO MACHINE LANGUAGE AND ASSEMBLY 


LANGUAGE 

• 	 LINE RENUMBERING 
• 	 AND CASSETTE TIPS. PROGRAM HINTS. LATEST PRODUCTS 

COMING SOON (GENERAL LEDGER. ACCOUNTS PAYABLE AND 
RECEIVABLE. FOIHRAN 80. FINANCIAL APPLICATIONS PACKAGE . 
PROGRAMS FOR HOMEOWNERS, MERGE TWO PROGRAMS, 
STATISTICAL AND MATHEMATICAL PROGRAMS (BOTH 
ELEMENTARY AND ADVANCED! . AND 

WORD PROCESSING PROGRAM (Cassette or Disk) 
Fo r wri ting le tt e rs, text, mai ling lists, etc., with each new s ubscript ions or renewa l. 

LEVEL II RAM TEST 
Checks ra ndom access memory to ensure tha t a ll memory loca tions are working properly. 

SEND FOi< OUR 36 PAc;1: SOFTWAl<E CATAl.Oc; i lNCl.lJl.llNC; US TINGS 01 llllNDREDS OF TRS·HOPROGRAMSAVAILABLE 
ON CASSETTE AND DISl ffTTEL $:!.IHI OR FREE WITH EACH SUBSCRIPTION OR SAMl'LE ISSUE. 

.......................................................... ..................... ..... .......................... 


24 
HOUR:Lllr:IPLITRll~%LE ~-

J'V\A.Tl-EIV\ATCAL APPLCA ~t=IVCE ·~ __~~ ORDER
Bo• 149 New Clly, New York 10956 

LINE 
ONE YEAR SUBSCRIPTION $24 (914) 425-1535 
TWO YEAR SUBSCRIPTION $48 


SAMPLE OF LA TEST ISSUE $ 4 


ST ART MY SUBSCRIPTION WITH ISSUE ___ _ 


(Il l · J uly 1978 • 117 · January 1979 • 11 12 · June 1979) 


NEW SUBSCRIPTION ___ RENEWAL _ _ _ 


CREDIT CARD NUMBER 

SIGNATURE ----------------------------- --- --- 

• ••ADD $6/YEAR (CANADA. MEXICO)· ADD $12/ YEAR AIR MAIL. OUTSIDE OF USA, CANADA & MEXICO ••• 

Circ le 159 on inqu iry card. BYTE November 1979 UIS 
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Our MacroFloppy™ 
goes twice the distance. 
For$695. 


.'.,t 
I 

I 


Introducing tl1e Micropolis MacroFloppy1
" 1041 and 1042 disk drive sub

systems For tl1e S-100/8080/Z-80 bus. Packing 100% more capacity into a 
SX-inch floppy disk than anyone else. 143K bytes. to be exact For as little 
as $695. 

Tile MacroFloppy 1041 comes witl1 tl1e Micropolis Mod I floppy packaged 
inside a protective enclosure !without power supplyl 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 eitl1er on your desk top, or to be inte
gr·ated right into your S-100 cl1assis. 

Tl1e MacroFloppy 1042 comes with everything the 1041 has. and more. 
Sucl1 as d.c. regulators. its own line voltage power supply, and, to top it off. 
a striking cover. Making it look rigl1t at l1ome just about anywl1ere. 

Both MauoFloppy systems are fully assembled, tested, burned-in. and 
tested again . For· zero start-up pain, and long term reliability Thev·re also 
backed up by our famous Micropolis factory warranty 

And botl1 systems are priced just right $695 for the MacroFloppy:1041 
and $795 for tl1e MacroFloppy 1042. 

You really couldn't ask for anything more. 
At Micropolis. we have more bytes in store for vou 
For a descriptive brochure. in tl1e U.S call or wr·ite Micropolis 

Corporation. 7959 Deering Avenue. Canoga Park. California 91304. Phone 
(2131 703-112'1 

Or· better vet. see vour local dealer 

MICROPOLIS™ 
More bytes in store for you. 

Listing 5: As an extension of the addition routine, the multiplication routine inputs 2 numbers and multiplies them . 

. NLIST THI 
2 .T!TLE I'HOG HAM #!') 

3 ; TH IS PROClll\M MULTI I' L JES 
4 ;T\W NUNm:ns WHEN TYPEU IN AS 
5 : "~l:-i7X94~~~" 
6 : I Nl'UT Il/1~- FOUR DIGIT l'Il\X 
7 ; OlJTl'lJT IS l·'.IGHT IJICITS 
n 0200 . =200 
9 0200 C4 DF STi\JlT: LU I '·I.< GJ!EX>  I ;SET P3 
10 0202 :1a XPi\L 1':1 ;TO flDDRESS 
11 02o:J C4 00 I.DI '· lJ< Gl!f.X> ;OF 
12 
1:3 

02U!i 
0206 

:17 
:JF 

Xl' i\11 
Xl'l'C 

J':I 
P:I 

;CllEX 
;CALL GHf.X TWICE 

14 020"<' 3F XI' l'C I':! ; TO GET T\\'O NUMBERS 
15 0200 C4 ~6 LD I (, ;SET IJI' LOOI' 
J6 020/l CB (, ;; ST 'l'l·:~il' ;TO !'UT SIX ZEROS 
17 tt~OC C4 (I() LI: LJJ I 0 ; ON STACK 
tn 
19 

020E 
0210 

CE 
BB 

FF 
f.iF 

ST 
DL() 

~U·-1(1'2) 

TEMP 
; I.AST FOUR ZEROS 
; INITIAL PRODUCT 

ARE 

20 02 J ~..! 9C i-'ll .JN:t. LI ;Fill.ST Tll'O f:XTUm MULTIPLICAND 
21 ;TO EIGIIT DIGITS 
22 0214 02 L2: CCI. ;CLEAll OLD CAllRY 
2:1 021fi (") 09 ·1.n 9< 1'2) : ANIJ SUHTlli\CT 
~4 0217 EC 99 Di\ I 99 ;DNI•'. FtlOM 
2!1.. ,
.,;;.,,.) 

021 <; 
02111 

C/\ 
("> 

09 
01.1 

ST 
LD 

9< P2) 
B< P2l 

: l'IIJLT 11' L 11•:1l 
; mrr:i IJ.t\LVES 

27 021 j) EC 99 D/\ I 9 11 ; IN TENS COMPLIMENT 
:OB 021F CA OB ST II< 1'2l ; Tl!EIU~ IS NO CAllRY ON 
29 
:io 

022l 
O'>'>'> 

06 
94 13 

CS . .\ 
JI' OUT 

; LAHT ADD 0-1 
;SO c:ET OUT 

- 9999 

:l I 02~4 02 CCI. ; OTllF'.H FI Sf. CLf.!IR CMLIW 
:I'!. O''''r-:··--'-' \.6 (14 LI) @4< P2) ; TEMJ'ORl\H I LY RUMP ST/\CK BY 4 
:ia 0227 C4 04 Lill 4 ;COUNT = 4 DIGITS 
:14 0'.!.29 ca 46 ST TEMP ; F'Oll LOOP 
:15 02211 C6 FF L3: LO €• 1- I ( 1'2) ;NOW i\DD 
36 0221) EA 04 I) i\ [) q,c P2l ;MIJLTIPLICANO TO 
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MetaFloppy™ goes 

Tile Micropolis MetaFloppy1

" gives you mo1·e than fou1· times tile capacity of 
anyone else's 5X-incl1 floppy Because it uses 77 tracks instead o f tl1e usual 35 . 

Tile field-pmven MetaFloppy, wit/1 t/1ousands of units delivered. comes 
in a complete family of models. And. like our MacroF/oppy™ family of disk beyond.d1·ives. MetaFloppy is designed for t/1e 5-100/8080/Z-80 IJus. 

For maximum capacity cl1oose our new Meta Floppy 1054 system. W/1icl1 
actually provides you wit/1 more t/1an a million /Jvtes of reliable on-line stor
age. For less money t/1an you'd believe possible. 

Tile Meta Floppy 1054 comes complete wit/1 four drives in dual config. 
uration. A controlle1~ Power supply C/1assis. Enclosure. All cabling A new BASIC 
software package And a DOS wit/1 assembler and editor. Tl1ere·s even a built
in Autoload ROM to eliminate t iresome button pusl1ing 

If t/1at's more storage t/1an vou need rigl1t now. try our 
Meta Floppy 1053. wit/1 630.000 bytes on-line. Or our Meta
Floppy 1043. witl1 315,000 bytes on-line. Eitl1er wav. vou can 
expand to ovei- a million bytes on-line in easy stages. w/1en you 
need to. Or want to. 

In otl1er words. if your application keeps gmwing, we've got 
vou covered. With MetaFloppy 

Tl1e system tl1at goes beyond the floppy 
For a descriptive broc/1ure. in the U.S call or write Micropolis 

Corporation. 7959 Deering Avenue. Canoga Park. California 91304. 
Pl1one (213l 703-1121. 

Or better vet. see your local dealei-

MICROPOLIS™ 
More bytes in store for you. 

37 022F CA uo ST 0( 1'2l :PllODUCT AS EICHT DIGIT 
3B 02~! l Il8 ~IE DLD TEMP : Oil FOU~l BYTE ADD 
:N 0:233 9C F6 .JNZ L:l ;LOOI' UNTIL DONE, THEN 
40 (' ')'' -· 1...... ~>V 90 on JMI' ; DECm:~u·:wr MULTI PL I f:R AGAIN 
41 0237 C4 04 OUT: LO I 4 : WHEN UONF: 
42 0'~39 CH ~16 ST TEHP : Pill NT OUT FOUH RYTr:~ 

43 0~3B ('ti. 4:J L4: I.DI '· L< PIIEX2>  l ; SET 1'3 TO l'HE)(2 
44 0231J 33 XPAL ;HIGH P~l IS . OK 
45 02:n: C6 01 [.[) <"' l C P2J : POI' PllOHUCT OFF STACK 
'1-6 
47 

024{J 
0241 

3F 
BB ~~ F. 

XPPC 
J)J,l) 

p:\ 
Tl~rl1' 

; Pill NT 
; m:c1uc.m~NT /\ND LOOP 

48 
49 

02",:J 9C F6 JNZ 1,4 ; NOTE I NSTRUCTlONS 
;CANNOT RE SKIPPED 

AFTEil L4 

50 0245 C6 ~·6 LD ~~6C P2J ; BIJHI' Gi\TtBAGE OFF STACK 
51 0247 CtJ. C4 LO I '· L< l'UTC>  I :SET P3 TO PUTC 
52 0249 33 XPAL 1'3 ; HIGH 1'3 IS OK 
53 024A C4 flf) I.Ill CH ; l'n I NT CAIUll AGE F..ETURN 
54 024C 3F XPl'C l':l : THEN 
55 
56 

02<!·D 
024F 

C4 
3F 

(Ii\ L!) I 
Xl'l'C 

LF 
l':l 

LI NE 
/\ND 

FEl-:0 

57 
58 

0250 90 
0270 

/\E: ,J MI' 
TEMP=270 

START GO BACK TO BEGINNING 

59 00Ee GIIEX=00EO 
60 0144 l'llEX2=0144 
61 01C5 PUTC=0tC5 
62 0001 p 1=%1 
63 0002 1'2=%2 
64 0003 1'3=%3 
65 000[) Cll= 00 
66 000A LF=OA 
67 0200 .ENO ~TART 

S:YMBOL TABLE 

Cll = 0000 Glll:X 00E0 u· 0001\ 
LI 020C L2 0214 L3 022R 
L4 023" OUT 0237 PHEX2 0144 

Listing 5 co11ti11ued on µage 188 
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PLUGS RIGHT IN! Exclusive design includes two sample 
programs and complete documentation so you can write 
your own programs in Basic. Long lite from standard 
9-volt battery. A bargain at only $24.95! 

PRACTICAL APPLICATIONS™ (415) 592-6633 
1313 Laurel Street, Suite 15, San Carlos, Calif. 94070 
0 Please send me TRS-80 Light Pens 

($24.95 each enclosed. Calif. residents add tax). 
0 Send your catalogs. 

Name~~~~~~~~~~~~~~~~~~-

City State___Zip ___ 
TRS-80 is a trademark of Tandy Corp. 8Yt179 

Dealerships Available 

MULTl-TERMINAL 
SMALL BUSINESS COMPUTERS 

SYSTEm 40 


IBC System 40 with 64K $4.500 • Up to 6 CRT's/prlnters can operate Inde
byte memory, 2.4M byte disk pendently and slmultaneous]y. System 40 
storage, cabinet. and mufti· has dynamic memory allocation. reentrant 
user operating system with code. and vectored Interrupt. Operating 
BASIC system runs loreground. background. ln -
Addlllonal 2.4M byte disk 1.750 teractlve. and batch. BASIC has multiple 
storage key ISAM. 
Additional 20M byte disk 3.600 • App II cations sollware lor accounting. order 
storage !3rd quarter 19791 entry/Inventory control. and manulactur-
CRT terminal B95 Ing available soon. 
Printer t50 cps I .B95 
Character printer 155 cpsl 2.695 

!BC/INTEGRATED BUSINESS COMPUTERS 

22010 Wilmington Ave., Suite 306, Carson, CA 90745 


(213) 518-4245 "Prices are OEM: quantity one 

Listi11g 5 co11ti1111ed: 

PUTC = 01C5 P I =7.000 I P2 =~0002 
P3 =7.0003 START '0200 TEMP = 02?0 

F:Rnons OF.TF.CTED: 0 
FHEE com:: 17525. llOfillS 

, PHOC5= Pll0G5 

Text co11ti1111ed: 

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 . nb 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 lO'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 PHEXl 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 .• 
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lntroclu~ing 

·· ·· ~)~ 

~comPu1eR s1-1aPPeR 
• The Nationwide Marketplace for Computer Eqwpment 

Issue No.1 November 1979 

COMPUTER SHOPPER, 
the first complete publication listing 
business, commercial and personal computer equipment advertising, including its flagship 
is coming this fall with the type of information )LQ.U can use 

photographic publication, Shutterbug Ads. 
every month. Using in-house computer facilities and professional type

Just $5 brings you a full year of late breaking ads for available setting, Patch's experienced production team makes COMPUTER 
equipment, software and accessories for mini, micro and big SHOPPER easily affordable for firms and individuals by using
system computers AND you can run YOUR FIRST CLASSIFIED modern techniques and large-space advertising to offset
AD WITHOUT CHARGE under this Charter Subscription offer. normal costs. 
EACH ISSUE OF COMPUTER SHOPPER GIVES YOU: EVEN A LIMITED-TIME COMPUTER USER can get any buy, sell 

or want-to-find message into this nationwide market for a most• 	Ads from individuals, brokers and manufacturers, nationwide 

reasonable cost ... only 1oc; a word. 


• Categorized ads so you can find them instantly And to prove how successful this ad can be for you, this Charter 
• Large 11 by 14 easy-to-read format 	 Subscription Offer includes your own complimentary classified ad. 
• 	Low classified ad rates - 1O<:: a word Use it to sell your used equipment or to find components 


you need.
• Short turn-around advertising time - your ad is in print in 
Just select the correct category listed at left, include it, plus your10 days 

ad wording on a separate sheet ... then return it with your• Free ad typesetting 
subscription acceptance. 

• Nationwide circulation guaranteed 
DON'T MISS a single timely issue of COMPUTER SHOPPER. 

COMPUTER SHOPPER is YOUR place to buy or sell any computer Send the coupon with your ad today, knowing you can cancel 
equipment because it has been designed after extensive research anytime and receive a 100% refund for fill unmailed issues. 
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 $78,000 budget @c~;;r~~~ ~:.;;;:1-:~~~eR
by Patch Publications, a proven specialist in reader service 	 r 305-269-3211, 8 a.m . . 5 p .m. 

LIST OF CATEGORIES IN COMPUTER SHOPPER ,---------------------,I SPECIAL Charter Subscription OFFER I 
Mini Computers Northstar, Software. Peripheral I Save $5.00 I
Burroughs Systems Ohio Scientific 
Data General Systems For Sale Ohio Scientifc, Software Peripheral I D Yes, I want to become a charter subscriber of COMPUTER I 
Data General Systems Wanted PET Computers I SHOPPER, the nationwide computer marketplace. Enter my I 
Data General, Software, Parts, PET Software, Peripheral I Charter Subscription for the half price rate of $5.00 for 1 year I 

Peripheral 	 TRS-80 Computers For Sale I (12 issues). If I'm not totally satisfied with my first issue, I can I 
Datapoint Systems 	 TRS-80 Computers Wanted I have a full refund and I keep the first issue FREE. I
Datapoint Software, Parts, Peripheral TRS-80, Software, Peripheral 
DEC Systems For Sale Misc. Microcomputers I ~me 	 I
DEC Systems Wanted Misc. Microcomputer Software, 

DEC Software, Parts, Peripheral Peripheral I I
I Address 	 IIBM Systems For Sale Peripheral & Misc. Equipment 
IBM Systems Wanted 	 I State Zip ICard Readers 	 City
NCR Systems Oise Drives 	 I D Payment Enclosed D Master Charge D VISA INCR, Software, Parts, Peripheral Line Printers
Misc. Minicomputers (Hardware & Punched Card Equipment : Card # 	 Exp. Date :Software) 

Tape Drives D I have enclosed my complimentary classified ad. 
Micro Computers Crt 's I D I'd like to run my ad later. Please send me a Certificate. I 
Apple Computers For Sale Misc. Equipment I Mall to: COMPUTER SHOPPER, P.0. BOX F -1 IApple Computers Wanted Misc. Large Systems 
Apple. Software, Peripheral Misc. Software I TITUSVILLE, FL 32780 or call 305·269-3211 I 
Northstar Computers Misc . Accessories & Supplies 
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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 SCELBl'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
phics presented on a point-by
point basis where the number of 
points is limited to about 8000 or 
less. The APP LE 11 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 ... 

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. 

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! 

$9.95 D No. 65 (use coupon on facing page) 

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 I 

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 ZBO 

instruction set 

• 	Search and sort routines 

• 	Many general purpose 
utility routines 

• 	Flow charts and source 
listings 

• 110 and interrupt 
programming 

• Machine codes given in both 
hexadecimal and octal 
notation 

• How to control and 
manipulate Z 80 stack 

• Code and numeric 
conversion routines 

Time tested recipes. 

Although the Z80 cookbook is brand new, SCELBl'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 D No. 75 (use coupon on facing page) 
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zso 
INSTRUCTION 

HANDBOOK 

ZBO 
Instruction 
Handbook 
A complete guide 
to the Z80 in· 
struction set. Ma· 
chine codes pre· 
sented in both 
octal and hexa
decimal format. 
An index Iis ts in
structions alpha· 

betically along with machine codes 
and timing information. Industry· 
standard mnemonics used throughout. 

$4.95* No. 20 

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 Iist, accounts pay· 
able - even an intelligent ham radio 
log. For the TRS-80, PET and others. 

$9.95* No. 10 

MICRO 

COMPUTER 


1
-ef\ 
. . 
, 

. 
' 

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 

Hot to Trot ... 

for Computers? 


uNDERSTAllDrNG 
MJCRllCOMPV'IW 

~•J •l~:'i!•.~~:·~·"'~ ' 

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 Iit
erature. Instruc

tions for microcomputers. Machine 
language programming. Input/output 
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· 
n ician or hob
byist apply the 
language to 
practical prob
lems. Covers 

mathematics, finance and statistics 
mechanical engineering and electro'n· 
ics. For fun Hangman and Space Cap
ture games are provided. 

$7.95* No. 30 

Coe SCELBI Publications, P. 0. Box 3133, Milford, CT 06460 203-874-1573 

* l~PORTANT ORDER ING INFO! Include $1.00 shipping/handling for each item 
Pnces shown are for North American customers. Master Charge, VISA, Postal and · 
Bank Money Orders pri!ferred. Personal checks delay shipping up to 4 weeks. 

D No. 10 D No. 20 D No. 30 D No. 65 o No. 70 o No. 75 o No. 90 

Name (please print) 

Card No. -----------Bank No. _______ Exp. ------

City/State----------------- Zip ----------
Signature Amt . Enc. 

See SC EL Bl books at your favorite 
computer or electronics store. 
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Keyboard Input Soft
Listing 1: ZBO asse111bler code for the KEYJN ro11tine. The proware for the Z80 
gra111 11ses a table, as shown in listing 2, to determine acceptable 

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 unpredicta,ble, 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
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inp11t . 

LI NE ADDR R OflJECT 

lS 
16 F 2 0 0 TBlf'NT EQU OF200H 

17 F202 Tf!LCNT EQU OF202l! 

HI F20'1 [!ASE EQU OF204H 

19 000 7 BELL EQU 0 7 H 

20 
~'! 1 
22 FOOO CODE OFOOOH 
23 FUOO OS KE'T'IN: PUSH DE 
24 FOO 1 cs PUS H r~c 

25 F002 FS PUSH AF 
26 F003 210000 LO Hl 1 0 i INITIALI ZE HL 
27 F006 ES KE'T'INi: PUSH HL ; SAVE NUMERIC lNPUT 
28 F007 2AOOF2 KE'l'IN2: LO HL, <TBLPNTJ ; LOAD THE TA[1L E POINlE!l 
29 FOOA ED4B02F2 LD BC, <TicLCNT) ; L OAD t OF ENTR TES IN TAflLE 
30 FOOE CD4AFO CALL CHARNE i AC CEPT INPUT WITHOU T ECHO 
31. F011 ED Bi CP IR i SEARCH THE TABLE 
32 FO 13 2807 JR Z, KE'l'IN3 ; IF VALi D ENTRY NOT FOUND 

J :~ Fil 15 3[07 LD A, IcELL ; THEN BEEP 
34 F01 7 C038FO CALL CHAROUT i OR WRITE At~ ERROR M[SSAGE 
3S FO 1A lf.IEB ,fR KE'I' IN2 : GO BACK AND GET NEX "I EN TRY 

36 F01C CD38 F O KE'l'IN3: CALL CllAROUT i ELSE ECHO CHARACTER 
3'7 F01F El POP HL ;RESTORE NUMERIC INP U T 

38 F020 47 LD B1 A ;S.AVE CURRENT INPUT IN nEG.1:1 
39 F'021 79 LD A ,C ;LOAD COUNT REMAINDER INTIJ A 

40 F022 ED5fl04F2 LD DE , ( FIASE) i LOAD BASE INTO DE 

4! 1:·026 !iD CP E 
42 F02 7 :3UOA JR NC 1 KEYIN4 ; IF ENTRY WAS GREA TER THAN 
4:'i F029 2UOB .rn z, KE'l'IN4 ; OR EQUAL TO EiASE THEN EXIT 
4·1 F02fl 29 ADD HL 1 HL ;EL SE FORM THE BINARY 
4~':') F02C 29 ADD HL 1 HL 
46 F02D 29 ADO HL, Hl 
4'! F02E 29 ADD HL, HL 
48 F02F 85 ADD A, L 
4<; F030 6F LD LI A 
SU FU 3 1 1803 JR KEYIN1 i AND GET THE NEXT IZ.N IR 'I' 
51 F 033 Fl KE'l'IN4: POP Af7 ; RESTORE AF 
52 F0 3 •1 78 LO A, [1 ;P LACE THE COMMAND tN REt; A 
S3 F035 Cl POP [ IC ;RES TORE BC 
54 F0 36 01 POP DE ; RESTORE DE 

SS FU 37 C9 RE T ,;EX IT KE'l'IN 

S6 

~iB 

s~;i EEFE DECODE HJlJ OEtrEH 

60 

b.1 

/,~- .~ Ftl38 cs CHAIWl.J I PUSH f.1C 

63 F03'1 F~·; PU S H A!
6 4 ; ------- ---------HARD WARE DEr' EN DENT CO OE- -·--------·----·--- 
6S F03 A o.:.rEEE LD ric, DECUDC j T/D ADDBESS OECOii lN G 
b 6 F0:3D ED7El CHt-iRUi : IN A,, (C) :CHECK STATU S OF OUTPUT DEVICE 
67 F0 3F CB6F DIT 5, A ; IF NOT READ'!' 
6B F04l 2UFA JR z, CHf'\RD i ; THEN LOOP 
69 F0 '1:~ OEFF LD C, OIT H ;ELSE ~i E T DECUJ E FOR llAlA tllH 
'/ () -------- -- - ----------- - ----·-·-- ------------ -- - -·- ---- - ------ -- 
71 F0 4S Fi POP Ar 
72 F046 ED7 1l UUT (C) .A _;WRITE TO UUTPUT DEVICE 
73 F048 Ci POP BC 
74 rD49 C9 RET ;EXI I 
·7 5 i 
7 6 F!J 4A C5 CHAR NE: F'USH BC 
77 ; ----------------HAR DWAn E DEPENDENT CODE-- - - -- ----- - ------- 
7U F04B 01FEEE LD f1c 1 DECODE ; J/O ADDRESS DECODING 
·7 9 F U4E ED78 CHAR1: IN A,<C> ;CHECK STATUS OF INPUI DE.i..'11:[ 
BO FOSfJ CB77 BIT 6 1 A ; I F NOT READY 
81 FOS2 2BFA JR Z, Cll ARl ;THEN LOO P 
m~ F054 aEFF LD c, llFF H ; ELSE SE T DECODE roR DA I A TN 
113 ; - -- - -- -- - ----- - - - - - ------ - - - --- - - - - ·---- - - - - - - - - - ---- - --- .. 
tltl fll56 ED7 El CN A , (C ) 

B~i F05U C.1 POP BC 

86 FOS9 C9 RET ;EXIT 

87 LND 

EIOHJH COUN"l r1 

CPU (SEC)=7 

ASSEMBLY COMPLETE - NO ERRO RS 

Listing 2: Table setup to allow KEYJN to recognize the co111
111ands G and R for go and run , along with a hexadeci111al 
n11111ber. 

TABLE: DEFM 'GR' 

DEFM 'FEDCBA9876543210' 
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Listing 3: Multiµle tables allow KEYIN to search for 011e of 
several differe11t valid co111111a11ds. Here tables are set 11µ to 
searc/1 for RUN, RES (reset) a11d REG (register). 

TABLE: DEFM IR' 
TABLEl: DEFM 'EU' 
TABLE2: 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 T ABLEl and TBLCNT to two. Now only the 
letters E and U will be accepted by KEYIN. If a U is in put, 
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 T ABLE2 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 then acceptable inputs, and BASE 
to zero for character input . • 

List Our Price 

CROMEMCO 20% DISCOUNT 
System 111 5990 4792 
System II 3990 3192 
System 11 with 10 Meg Disk 9995 7996 

NORTH ST AR 16% DISCOUNT (or morel 
Horizon I - 32K Ram asm 2099 1763 
Horizon I - 16K Ram asm 1899 1595 
Horizon I - 32K Ram kit 1849 1553 
Horizon I to Horizon 2 450 378 
32K Ram asm 659 525 

VECTOR GRAPHICS 20% DISCOUNT 
Vector MZ-2 (630K disk) 48K Ram 3750 3000 

Sarac 10120 995 790 
Perkin Elmer Bantam CRT 996 750 

In tertube 11 995 750 
Integral Data IP125 799 699 
Escon Selectric Interface 496 422 
NEC 5510 R 0 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, FL 
33595 
(813)485-3559 

Now learn the 

electronics 


of microprocessing. 

E. .eathH·BComputer .nioy the challenge and and H-9 Video Terminal. 

excitement of learning about 

microprocessing hardware - how ~ 

it !unctions 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 - il's FREE! 
No obligation. No salesman will call. Approved for veteran training. 

TECHNICAL-TRADE TRAINING SINCE 1905 
Clip And Resident and Home-Study Schools 

4000 South Figueroa SI.. Los Angeles. Calif. 90037 Mail Today!r-----------------------,

I NATIONAL TECHNICAL SCHOOLS Dept. 252-119 I 
I 4000 South Figueroa Street • Los Angeles, California 90037 I 
I Please rush your FREE 65-page color catalog I 
I Name I 
I 
I 

Address I 
I 

I City I 
I Slate ZIP I 
I D Check if interested in GI. Bill information. I 
I D Check if inlerested ONLY in classroom training in Los Angeles. I 

L-----------------------~ 
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HARDSIDE™ 

Your market for new 
and used micro
computer equipment. 
Telephone 603-673-5144 

COD orders require 25% cash deposit 

Prices do not Include shipping 

I 

USEDNEW 

1 
RETAIL 
LIST 

UNIT PRICE 

Level I 4K $499 
Level II 4K $619 
Level I 16K $729 
Level II 16K $649 
Level II 16K, No Keypad · 

HARDSIDE 
DISCOUNT 
PRICE 

$449 
$557 
$656 
$764 
$669 

WE'LL 
PAY 

$275 
$370 
$365 
$500 
$450 

EXPANSION INTERFACE 
. . . OK 
... 16K 

.... 32K 

$299 
$448 
$597 

$269 
$369/$403 
$469/$537 

I 
$175 
$225 
$275 

DISK DRIVES 
Radio Shack #0 $499 
Radio Shack #1 $499 
Percom TFD-100 
Percom TFD-200 dual density 197K 

$449 
$449 
$399 
$675 

$275 
$250 
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SELL 

$375 
$475 
$475 
$650 
$600 

$240 
$315 
$390 

$399 
$375 

Sof!Side is for those who have adopted a TRS-80, and 
unleashed their imaginations. - a magazine that helps 
you discover the end less variety of taks your new 
friend wi II do for you. 

Every month we publish games, household applica
tions, educational aids, business programs. 
SoftSide means Software! 1 Year -12 issues $18.00 

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 computerphi le who wants 

the most from his machine. 
1Year-6 issues $15.00 

If you're an Apple 11 
owner, you've been 

longing for a good software 
pub I 1cation 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 it ' s brand new. 
Apple II enthusiasts will eat up this special 

introductory offer' 1 Year - 12 issues $15.00 

USEDNEW 

HARDSIDE 
LIST 
RETAIL 

DISCOUNT WE'LL 
PRICE PRICE PAY SELLPRINTERS 

• Centronlcs 779 $1559 $650 $850 
Tractor Feed 

$1000 

• Centronlcs P1 $499 $250 $325 
Quick Printer II $219 

$399 
$125 $175 

Line Printer 11 $999 
$197 
$899 


Line Printer Ill $1999 
 $1799 
• Requires Cable $39 $20 $30 

R/S 26-1401 
$35 

TRS-80 HARDWARE ACCESSORIES 
Telephone Interface II $199 $100 $150 
16K Memory Kits $149 

$179 
$99 

RS232C Serial Interface $99 $50 $75 
TRS-232 Interface 

$89 
$49 

Data Dubber $49 
Line Cord Suppressor/Fiiter $32 



• 

UTILITIES 
8080-ZBO Conversion by M. Kelleher. Permits you to 
enter 8080 codings and returns the ZBO 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 tape ($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 rrogram
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 11, 16K $39.95 
MMSFORTH disk version, Level 11, 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. l 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 11, 
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 TRSDOS 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, Dis
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 Letter1Typewriter 24.95 


Casino Anthology 7.95 

Five Card Stud 

Five Card Draw 

Slot Machine 


War Game 7.95 

WRITE FOR OUR FREE BO-PAGE CATALOG 

ACTION GAMES 	 SIMULATIONS 

Taipan by Art Canfil. Sail the China seas, dodging 3-D Tic Tac Toe by Scott Adams. Three skill levels 
pirates and cutthroats, to make author warns you to practice before tackling 

your fortune trading in arms computer's third skill level. II, 16K $7.95 
and opium. level II, 16K. $9.95. Star Trek 111.3 by Lance Micklus. One of the most 

advanced Star Trek games ever written. Level 11, 16KSlalom by Denslo Hamlin. Choose between Slalom, 
$14.95.Giant Slalom and Downhill. Level II, 16K $7.95. 

End Zone by Roger W. Robitaille, Sr. Authentic
Air Raid by Small Systems Software. High speed 
football simulation, right down to the 2-minutemachine language program with large and small 
warning. Level I or II, 16K $7.95aircraft flying at different altitudes. Ground-based 

missile launcher aimed and fired from keyboard. Cribbage by Roger W. Robitaille, Sr. You versus the 
Planes explode when hit, cause damage to nearby computer - cribbage played by standard rules. level 
aircraft. Score tallied for hits or misses. Level I or 11, II, 16K, $7.95. 

4K $14.95. 
 'Round The Horn by Rev. George Blank. You're the 

All Star Baseball by David Bohlke, level 11, 16K captain of a clipper ship racing from New York to San 

$7.95. Francisco. Level 11, 16K $9.95. 


Batter Up by David Bohlke. Level 11, 16K $5. 95. 	 Concentration by Lance Micklus. One of the most 
popular television games. level II. 16K $7.95. X-Wing Fighter II by Chris Freund. Piloting an 

X-Wing fighter, you're out to destroy the Death Star! Safari by David Bohlke. You're in the running for a 
A new, improved version of an exciting space film contract at a major Hollywood studio. To qualify, 
favorite. level II, 16K. $9.95. you must photograph the most wild animals in their 

natural habitat. level 11, 16K $7.95.Ten Pin by Frank Rowlett. A game of coordination, 
the scoring is true to the rules of the sport. level II, Pork Barrel by Rev. George Blank. Place you in the 
16K $7.95. shoes of an aspiring Congressman. level II, 16K 

$9.95. 

Balloon Race by Dean Powell. High above the 


Backgammon by Scott Adams. level 11, 16K $7.95Atlantic, your balloon must be cleverly maneuvered 
with the prevailing winds to reach Paris. Level II, Chess Companion by M. Kelleher. Combines chess 
16K, $9.95. clock features with ability to record your moves while 

action is fast and furious. Level II, 16K $7.95 Adventures by Scott Adams. Feel as if you're 
manipu_lating HAL from 2001 when you play these Sargon Chess by Dan and Kathe Spracklen. Winner 
machine language games. Hardly any rules, finding of the 1978 San Jose Microcomputer Chess Tourna
out is part of the fun. Two adventures on 32K disk, ment. Level II, 16K $19.95. 
$24.95. Tape - choose from Land Adventure, Pirate's 

PERSONALCove, Mission Impossible, The Count, Voodoo 

Castle, Strange Odyssey, and Fun House. $14.95 RPN Calculator by Russell Starkey. A self-document

each. 	 · 
 ing calculator program. Uses Reverse Polish Notation 

with 4-level stack, 100 memories, scientific functions. Dog Star Adventure by lance Micklus. You're level II, 16K $9.95.trapped aboard an enemy battlestar ... can you find 

the gold, rescue the princess, discover the plans and Home Financial Management by M. Kelleher. Turns 

safely escape? level II, 16K $9.95. your computer into a personal financial advisor. level 


II, 16K $9.95. Journey To The Center Of The Earth by Greg 
Hassett. Excellent introduction to the excitement of Ham Radio by M. Kelleher. Amateur Frequency Allo
ADVENTURE. Written in BASIC for ease of cations, ID Timer, Q-signal File, Amateur log 
understanding, yet fast and fun'! Level II, 16K tape Routine, Propagation Forecasting. l 11, 16K $9.95 
$7.95. Special Disk-enhanced version, 32K $24.95 

Amazin' Mazes by Robert Wallace. Ever-changing Educator Assistant by Steve Reisser. Five programs 
maze situation. level II, 16K $7.95. of value to educators. Compute percentage, 

individual student averages, class averages, standard Kamikaze by Russell Starkey. Command your ship test scores, final grades. L 11, 16K $9.95 D, $14.95.against attacking suicide planes. Machine language 

graphics make this fast and fun! l II, 16K $7.95 Typing Tutor by SOUS. A set of programs designed to 


teach you touch typing. Takes you from basics to
Space Battles by Level IV. Assume the role of high-speed drill, with quizzes and grades. Progress atGalactic mercenary, roaming the universe in search your own pace, and have fun mastering anof enemy aliens and the bounty you reap from enormously useful skill. level 11, 16K - $19.95. destroying their ships! Danger, thrills, fast action 
and financial headaches as well! Features three levels Personal Finance b, Lance Micklus. 33 different 
of play; fast, machine language graphics; real-time budgets can be easily adapted by user to fit his 
input; level II, 16K Tape or 32K Disk. Tape - $14.9!i; individual needs. A 2-part program, entry and 
Disk - $19.95. search . Level II, 16K $9.95. 

Advanced Personal Finance by Lance Micklus. Same 
as above with advanced analysis routine. Supports 
Disk Files D, 32K $24.95.r,=. Basic Statistics by Steve Reisser. Pearson product
movement correlation coefficient, chi-square, Fisher 
T-test, sample analysis of variance, Z-scores and 

c ~ standard scores, with a random number generator 
built in to simulate data. l 11, 16K $20.00. 

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: 603-673-5144TRS-80 SOFTWARE 
EXCHANGE 
P.O . BOX 68, Milford, NH 03055 
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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 ol'l. 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 
8080/280 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 

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 A,llH ;Code for Red 
CALL 0113H ;Vector for CHAR 
LXI H,8080H ;X = 128, Y = 128 
CALL OlOAH ;Vector for CURSOR 
LXI H,FFOOH ;X = 255, Y = o 
CALL OllOH ;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 

,.. 

"' z 
en 

w "' a:: 
u 
z 

0.0 INCREASING X - 255.0 

Figure 1: Standard coordinate system used in the proposed 
graphics software standard. 
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5 reasons wh' ,au should not bu, 

the electric P~,~~,~! II TM 

Check the appropriate box(es): 
, You love typing the same copy 20 thousand times a day. 

D 	Your secretary can type 250 words per minute. 
D 	You're dying to spend $15,000 on a word processing system, just for the 

tax investment credit. 
D 	All your capital assets are tied up in a 10-year supply of correction fluid. 

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. 
Th is 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 sh ifts 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 di rec
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. 

Wide screen video 
Versions are available for lmsai 

VI 0 video users with the huge 80x24 
character screen. These versions put al
most twice as many characters on the 

CP;M versions 
Digital Research's CP/M, as well as 

its derivatives, including IM DOS and 
COOS, 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, IMDOSand HELIOS compatible 
• 	Supports four disk drives 
• 	 Dynamic print formatting 
• 	DIAB LO and NEC 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 

m
SS 

MICHAEL SHRAVER SOFTWARE, INC. 
1198 Los Robles Dr 

Palm Springs CA 92262 
1714) 323 -1400 

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 . 

Have we got a version 
for you? 

The Electric Pencil 11 operates 
with any 8080/Z80 based microcom
puter that supports a CP /M disk sys
tem and uses an lmsai VIO, Processor 
Tech. VDM-1, Polymorphc VTI, Solid 
State Music VB-1 B 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-llA, DV-11 B. 

Vers . Video Printer Price 
SS-II SOL TTY or similar S225. 
SP-I I VTI TTY or similar 225. 
SV -11 VDM TTY or similar 225. 
SR-II REX TTY or similar 250. 
SI-II VIO TTY or similar 250. 
DS-11 SOL Diablo 1610/20 275. 
DP-II VTI Diablo 1610/20 275. 
DV-11 VDM Diablo 1610/20 275. 
DR-II REX Diablo 1610/20 300 . 
01-11 VIO Diablo 1610/20 300. 
NS-II SOL NEC Spinwriter 275. 
NP ·11 VTI NEC Spinwriter 275. 
NV-II VDM NECSpinwriter 275. 
NR-11 REX NEC Spinwriter 300. 
Nl-11 VIO NEC Spinwriter 300. 
SSH SOL Helios/TTY 250. 
DSH SOL Helios/Diablo 300. 

Attention: TRS-80 Users! 
The Electric Pencil has been de
signed to work with both Level I 
(16K system) and Level 11 mod
els of the T RS-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 T RS-80 disk version is easily tran
sferred to disk and is fully interactive 
with the READ, WRITE , DIR, and 
Kl LL routines of TRSDOS 2.1. 

Version Storag~ Price 

TRC Cassette $100. 
TRD Disk $150. 

screen!!! Demand a demo from your dealer! 
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COURTEOUS SERVICE 

TELETYPE MODEL 43 
• 4320 AAA (TTL 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 tile Telet ype Model 43 

PET, NEC SPINWRITER, DIABLO, CENTRONICS, 
TRS-80, PER SCI also available. 

HAZELTINE 1500(assembledonly) . .. . . ... ... ... . $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 1/0 ports, 1 K EPROM bootstrap loader, double 
density, dual 5% "disks, CP/M. S-100, 12 slot main 
frame. A new rising star1 No waiting. 

MARIN CHIP SYSTEMS M9900 
ELEGANT 16 BIT CPU, S-100 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 S-100 Mainframes 
12slot-MCS112.. .... .... . ... $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 lntertube II. 

INNOTRON ICS -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 OROER: We ship wilhin 24 hours after receipt of cenified 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 
avai lability subject to change without nollce. 

-WE EXPORT TO ALL COUNTRIES
-OVERSEAS CALLERS USE (212) 448·6298 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 

WEAREKNOWNFOROURPROMP~ 

DAY, EVENING, WEEKEND, HOLIDAY CALLS WELCOME! 
(212) 448-6283 	 (212) 448·6298 

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 = O) 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 
X,Y. 

DOT : 	 Set the pixel 
defined by the 
cursor position to 
the currently 
selected color. 

LINE (X,Y) : 	 Set the pixels 
along the line 
connecting the 
current cursor 
position to the 
point X, Y 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. 
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INTERTEC'S 

INTE~TlBE 11. 

VIDEO DISPLAY TERMINAL 

ATTENTION OEM's and DEALERS: 

Your customers request lnterTube 
terminals for one simple reason. They 
outperform the competition so wel I 
that it's foolish to consider any 
other terminal. Add to that InterTube'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 lnterTube 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 isl 
lnterTube 11 dealerships and OEM 
agreements are now available in many 
areas. Contact us today and start selling 
from stock tomorrow! 

The lnterTube II Video Display Terminal 
is truly representative of the latest 
state-of-the-art advances in 
microprocessor technology. Its basic 
teletypewriter compatabi Iity 
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. 

Yau get fu 11 cu rsor 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 man itor 
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 
such features as character and Iine 
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! 

1 
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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 

i.;eneral-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 

QUALITY MICROCOMPUTER HARDWARE 

INDUSTRIAL• EDUCATIONAL• SMALL BUSINESS • PERSONAL 

BUILDING BLOCKS FOR MICROCOMPUTER SYSTEMS, CONTROL & TEST EQUIPMENT 

R2 1/0 
2K ROM 

2K RAM 


3 Serial Por ts 

1 Parallel Port 


WIRED: $295.00 

ECT·100·F 
RACKMOUNT 

' CARD CAGES 
KIT: $200.00 
WIRED: $250.00 

• 

, 16 KRAM 
II FULLy STATIC 

MEMORY 
, KIT: $279.00 
WIRED: $310.00 

I 

TT-10 
TABLE TOP 
MAINFRAMES 
KIT: $340.00 
WIRED: $395.00 
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WiiAT0ITrr 

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 B as ic & CPIM . ·· 

• 	 IBM single & double density. lcom micro. 


Micropolis Mod I & II. Helios II , Al tair Hard Sector . 


See it at the 

West Coast Computer 


Faire, booth 327. 


INFORMATION UNLIMITED 

P 0. Box 8372 


Merrillville. Indiana 46410 

(219) 924-3522 

D ea ler inquiry welcome .• 
W t·1ri ts11 IS ;1 1raderna 1k of C om p u le r Hc arJwa re 

A pp l!:! II is rl rradern;::irk Of Apple Cemputers Inc 

CP M is ;1 11 ademark o t D1 gi1a 1Resear c 11 

CORPORATION 

PASCAL COMPILER 
Pascal /MT"~ is designed tJ 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 /ID manipulation. 

•Logical Functions allow bit manipulation. 

·Assembly languages interlace. 

·object programs execute ten times taster than 

P-code system. 


·includes real lime symbolic debugger. 

·Accurate 16 digit BCO business arithmetic. 


Package Includes System Diskette and In
struction Book (Requires CPIM) 
price $10000 

'Pascal Users Manual and Report" is avail
able and highly recommended , price S9" 

Zs SYSTEMS 

64K RAM BOARD 

The Zs-SYSTEMS 64K RAM Compatible with Cromemco 
board is designed to operate and M/PM multiuser. Fully 
in any ZBO based microcom assembled, b urned in, & 
puter having S-100 bus. It tes ted. Available from stock 
uses l6K dynamic RAM chips, to 60 days 
& fea tures: As low as $500.00 in 

- Board select quanti ties of 100 
-Bank select 
-Transparent on-board Price of one. .... $695 .00 

refresh 
- 2 or 4MHz operation With 16K RAM . ..... $359.00 

(w/ no wait state) Plus shipping charges 
-	 Memory disable 

FLOPPY DISK 
CONTROLLER 

Handles with no modification 
up lo: 

• 4 standard 8" drives Use CP/M Disk Operating System 
(Shugart o r compatible) or Using the 1771 LSI controller 

• 3 minidrives 5" Price o f o ne . . .5245.00 
Run with 2 or 4 MHz CPU PC board onl y.. .. $35.00 

SEND FOR FREE INFORMATION 

6 months warranty on our boards with normal use 


Zs-SYSTEMS 
PO Box 1847, San Diego, CA 92112 

(714) 447-3997 

FROM THE ORIGINATOR OF THE TRS-80 PROJECT 

HEADQUARTERS FOR PASCAL 

UCSD PASCAL 	 TRS-80 COMMUNICATOR 
The powerful. general purpose language sys New RS232 Communication Program that 
tem. originally developed for large, complex allows your TRS-80 to transmit or receive 
system, is now available from FMG for your programs and data files . Also makes the TRS
TRS-80. This new FMGIUCSD Pascal System 80 into a remote terminal. Requires Radio 
greatly increases the value and capability of Shack RS232. 
the TRS·80. CPtMversion . S25" 

TRS DOS version . S3000
Package Includes: 

•Library:g~;::%"lcJif%:tem •Pascal Compiler CP/M KOPERATING·2so Macro ·utilities and System 

Assembler Reference Book 
 SYSTEM 

Requires 48K, ) New 1.5 Ver51on 

Price. . . S150" ( 2 drive System 
 Includes RS-232 and 110 Byte implementa
available without Macro Assembler. tion, Editor, Assembler, Debugger and Utili
Linker and Library ties for 8080 and Z80 Systems.
(not for compiling programs). . price S100" 

Package Includes: 
·cPIM System Diskette SW'High Level Languages for the TRS-80 ·cPrM Features and tacililies Manual 


BASIC• FORTRAN • COBOL• PASCAL ·cP1M Editor's Manual 

·cPIM Assembler Manual 
·cP1M Debugger Manuall8J Call or write for complete informal io 11 l~I ·cP1M Interface Guide 

Requires 16K and )
PRICE. . S150" ( one drive min. 

Set of 5manuals . S2500 

Update for 1.4 version owners.i!~ new disc supplied. . . S2000 

P.O. Box 16020 (811) • (817) 294-2510 

Fort Worth, Texas 76133 
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TRS-80 BUSINESS PROGRAMS 
So good, they're guaranteed!!! 

These are the best ... & we're willing to back them 1tJ with our software guarantee ! • 
Created by Data Access' professional stall, 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 DDS 2.2 
+ Include Complete Support 
+ Run On 2, 3, or 4 Disk Drives 

On-line lnvemory . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $600 

Up to 1800 Items on 4 Drives. Distributor/Jobber 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 lw/auditl. Cash, Check, 
6 Credit Cards or Company Charge, & Reporting: Daily Ticket Journal, Inventory Transaction Journal, 
Salesman's Report. Stock Status, Profit, & Low Stock Reports. MORE! 

Accounts Receivable . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... $500 
Up to 1200 accounts on 4 Drives.Full Trial Balance, Aging, Credit Checking, Monthly Statements. Also 

prints mailing labels for accounts! 

General Ledger w/Check Writer . , ... .. , ... .. .. . ... , . ....•. , . . . . . , .. $500 
Prints Checks in Cash Disbursements JL! 600 Accounts & 21 00 Transactions/Month on 3 Drives; 

3001900 on 2 ! Supports multiple cost/profit centers, user has complete control of formatting. Prints 
Balance Sheet, Income Statement IP&U. Ledgers. Journals, Transaction Reports, Posting Reports .. . A 
Total General Ledger System! 

Payroll . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $500 
Up to 600 employees on 4 Drives! Handles Federal, State, Tips, Oues & 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 OWN?????? 

Save Days, Weeks, Months with Oata Access' proven utility packages. On diskette ... 


Memory Sort . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .... $39 
Speed operation ol BASIC programs' VERY FAST in memory assembler sort. Suppf1ed pre-finked to load 

at any 4K boundary through 48K. 

Disk Sort Routines . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..... $79 
Make the most ol disk capacity & speedl 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! 

Data Base Manage w/ISAM ... . .................. .. ... .. ..... . ... ....... .. $17 5 

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; INKEV 
data entry subroutines; random and sequential access to any record. Interactive data base specification. 
All source included! 

·oats 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 sb011e programs. 


DEALER INQUIRES INVITED 

Call for the name of the dealer in your area, or order direct from: 

DATA AccEss CoRpORATioN 
11205 SOUTH DIXIE HIGHWAY 


MIAMI. FLORIDA 33156 

1305) 238·7919 


• TRS-80 is a trademark of Radio Shack. 


202 November 1979 © BYTE Publications Inc 

Mnemonic 
ASCII 

Hexadecimal 
Standard Function 

MAXR NUL 00 
Display Mode Selection 
Maximum resolution 

MAXC SOH 01 Maximum colors 
R12 8 
R64 

STX 
ETX 

02 
03 

128 by 128 
64 by 64 

RXXX EQT 04 Undefined 

BS BS 08 
Carriage Control 
Backspace (optional} 

HT 
LF 

HT 
LF 

09 
OA 

Horizontal tab (optional) 
Line feed 

VT 
FF 

VT 
FF 

OB 
oc 

Vertical tab (optional) 
Form feed 

CR CR OD Carriage return 

so so OE 
Character Style 
Undefined 

SI SI OF Undefined 

Current Color Selection 
BLK OLE 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 
N 

0 
N 

E 

ETX 
to 

GS 

18 
to 

1F 

Eight 
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) 


H L = fir st 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 11 3 A = ASCII value of character 
ANIMAT 116 None 

Table 2: 8080 assembly language standard vector addresses. 

H 

MR~ O L $ 

I ~RSCL~ 
I 

D7 D6 D5 D4 D3 D2 DI DO 

MAX RD 

L 

I COL I 
D7 D6 D5 D4 D3 D2 DI DO 

MAX CD 

ANIM = 	 0 · Delay to start of vertical blanking. 
1 · Double buffered animation supported. 

COL= 	 1 - Display is in color. 
O - Display is black and white . 

MRCOLS - Colors (grey shades) in MAXR mode. 

MCCOLS - Colors (grey shades) in MAXC mode. 

256 in MAXR mode. MRSCLF Display resolution 

--=--_2_5_6____ in MAXC mode. MCSCLF Display resolution 

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 
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GREAT 
PET 

"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 instructi ans. 

DATABASE MANAGEMENT SYSTEM - A comprehensive, interactive 
system like those run on mainframes! Six modules comprising 4?W: 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 way through posting "controlled" accounts payable and 
accounts receivable subsystems. 
Keyed Random Access file methods makes data access almost 
instantaneous. The low-cost solution for the Ii rst 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 thebenefitsof 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 Super Startrek ..... • .• . .. 14.95 
ENTERTAINMENT PET Music Box. . ..... . . 29.95 

Space Intruders UNITED SOFTWARE 
("Best Game of 1979") .. $19.95 PROGRAMS FOR BUSINESS 

Jury/Hostage .... 12.50 
Kentucky Derby/Roulette 9.95 Checkbook .... ........ . . $15.95 

Alien IQ/Tank..... 9.95 Mortgage .......... • .... 15.95 

Tunnelvision/Maze Chase 14.95 Finance ........ .. . .. . ... 12.95 

Submarine Attack . . . . . 9.95 Bonds ............. .. ... 12.95 

Battle of Midway . . 7.95 Stock Analyzer .. . . .. .... 22.95 
Laser Tank Battle. 9.95 Stock Options . . 24.95 
Swarm . . . . . . . . . . 14.95 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. Dealer inquiries invited 
New York, N.Y. 10017 
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Mnemonic Function Arguments 

IGR INITG None 
PAG PAGE None 
CUR 
DOT 

CURSOR 
DOT 

<X>, <Y> 
None 

LIN 
CHA 

LINE 
CHAR 

<X>, <Y> 
<numeric ASCII value> 

ANM ANIMAT None 
TXT PRINT Equivalent to print except on display 

Variable Display 
Name Parameter 

A1 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 
AB Grey scale 

Table 3: BASIC sta11dard protocols . 

through A8 to reflect the display parameters. The scale 
factors Al, A2, A4, and AS, 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 AL T-256 * *2 is the only 
currently available low-cost display which is not direct 
memory access (OMA) 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 110 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 • 
PUBLISHli-JG • 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. 0 rder now - if not completely 
satisfied, return within 30 days for full 
immediate refund. 

• 8'h x 11 ringbound • 156 pp. • $20.00 

Phone Orders 901-761-9090 

DATASEARCH 
incorporated 

4954 William Arnold Road, Dept. B, Memphis, TN 38117 

Rush my copy of "Low Capital Startup Computer Businesses" at $20. 

NAME/COMPANY 

ADDRESS ------------------
CITY/STATE/ZIP 

D Check Enclosed 0VISA D Master Charge 

----------- Exp. Dale 

THE BRAND NEW 


EXCEL TX-80 

DOT MATRIX PRINTER 

ONLv$56QOO 

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 II", TRS-so· 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. 0. Box 1147 
El Cerrito, Calif. 94530 
Phone: (415) 465-4240 EXCEL COMPANY 

MICRO COMPUTER SYSTEMS 

TERMS: 618 GRAND AVENUE 

• Checks, Master Charge OAKLAND, CALIF. 94610 

and Visa accepted • Allow 
 We are the original PET" Keyboardup to 4 weeks for delivery 
• Please add $15 per Interface people 

printer for shipping & 
 •Trade Marki of Commodore, Apple & Tandy Corp. 
handling • Calif. residents 

add 6% sales tax. 


MONITOR $149, 12" B&W 

SCT-100 VIDEO BOARD FEATURES 
• 	 64xl6 line format with 128 displayable characters 

• 	 Serial ASCII or BAUDOTwith multiple Baud rates 
• 	 $197 Assemble~ or $J 67 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 

''VIT~x conP. !11161 Chlll"twell Orh·e
II.I\. ·~ n. Dnllus,'l'l'XllS752-t3(21-1)349-2490COMPLETE KEYBOARDTERMINJlL $375 

Full Kit $325 (includes SCT-HIO) 	 ORDER BY PHONE/Overseas orders & dealen welcome 

['l'D] »XIT€X MORSE TRANSCEIVER I VISA I 
MRS100 FEATURES: 
• 	Connects directly with any ASCII or Baudot 

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. 
$295 Assembled & Tested • S225 Complete Kit • $95 Partial t':it 

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 tor $129. 
Write for complete details .. 
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MULTI-TASKING! 

The TEMPOS Operating System is quickly becoming the standard in Multi
User, Multi-Tasking operating systems for8080 and 280 microcomputers. 
Multi-Tasking means that, even with only one user at one terminal, more 
than one job can be running on the systemsimult•neously.1lf 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 it takes 
is another terminal ... up to seven interactive terminals are allowed! And 
with Re-Entrant programs, each user does not need a complete copy in 
memory. We include three Re-Entrant 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 gel a package that has been tested in our facilities for 
over two years, and in the field al 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 ii 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.). 

ADMINISTRATIVE 

DDSYSTEMS 

ODDINC. 
DD 

1642 S Parker Road, Su ite 300, Denver, Co lorado 80231 
(303) 755-9694 

BLOCK NAME 

I 

BEGIN .... END 

A 

T 

B 

B 

c 

A 

F 

SEQUENTIAL EXECUTION 	 IF A THEN B ELSE C 
(F, FALSE, T, TRUE! 

D 
0 

A 

WHILE B 

DO A WHILE B 

Figure 3: Nassi-Schneiderman charts, a system of stylized 
flowcharts 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 co lor 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 

IN!TG 

~l<c lre s ll Addre s s 

F .. ? T 


Move up to next 1cga1 addn•ss I OK 

SavL· rcft ·esh buffer address 

Set f\n imat ion lnuctive flag 

Set Cursor to X ' p, y ' 0 

Set Current Color to White 

Set Mode to fV\XR 

Turn off a11 nonstandard opt ions 

Ca 11 PAGE to clear the screen 

Start the display hardware 

Figure 4: The IN/TC function . IN/TC 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 
tlie display description variables to the appropriate values. 
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North Star* and VULCAN DBMS 
THE PROFESSIONAL DATABASEPASCAL Users: 

uUMt{Qe'g 

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 

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"1o sales tax. 

DATA TERMINAL EQUIPMENT FROM MICROMAIL 


LA34 DECwriter IV 

Sl,199. oo 
• Upper/lower case, 9x7 dol malrix 
• 	 10, 12, 13.2, 16.5 characters/inch 
• 	 2, 3, 4, 6, 8 or 12 lines/inch 
• 	 22"W x 7"H x 15W'D, 25 lbs. 
• 	 110 or 300 baud, RS 232C serial 

ASCII 
• 	 Friction feed, paper width to 15" 

SOROC IQ 120 s795.oo 
• 	 RS 232C, upper/lower case, full 

ASCII 
• 	Numeric keypad, protected fields 
• Cursor keys plus addressable cur

sor 
• 	 Auxiliary extension port 

SOROC IQ 140 Sl ,250.00 
• 	 RS 232C and 20mA currenl loop 
• 	 Extensive editing features 
• 	 25th line terminal status display 
• 16 function keys (32 wilh shift) 

New 
from DIABLO 

DIABLO 1640 S2,690.00 
Receive-only S2 , 331 .00 
High-quality daisywheel prinling at 
45 cps. 

DIABLO 1650 S2,779.00 
Receive-only S2 , 419.00 
Metal daisywheel printing at 40 cps. 

T.I. 810 printer S1,695.00 
• 	 Includes upper/lower case 
• 150 characters per second 
• 	 RS 232C serial interface 
• 	 Adjustable forms tractor 

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 
wilhin California. 
*Handling: Less than $2,000, add 2%; over $2,000, add 1%. Everything 
shipped freight collect in factory cartons with manufaclurer's warranty. 

MICROMAIL •BOX 3297 •SANTA ANA, CA 92703 
(714) 731-4338 
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0 

~~.GE 

ADR = Refresh bu ff er address 


CNT = Refr esh buffe r length 


D 	 Set [ADR] t o zero ( b I ack) I 
ADR = ADR + 1 

CNT = CllT - 1 

LINT IL CNT equals 0 

Figure 5: The PAGE function. PAGE is used to clear the display 
screen. 

CUHSOR 

Cal I SCf1 LE to interpret coordinates 

Set the soft>iare cu r sor 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 andAffordable! 
\ 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 SHDP EASTi~c 

130 East 40th St 2721 Hempstead Turnpike 
(Corner o f Le xington Ave.) (Just East of Wantagh Pkwy) 
New York 10016 Levittown. N.Y. 11756 
Tues.-Frt. 1 0 - 6 Sat. 10 - 5 Tues.-Fri. 12 - 8 Sat. 1 0 - 5 
12121 889-4204 (516) 73 1-8116 

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 

-=·.:..._---g;~i: n l·:OuE 
- ·r----------:--· 7 

T 

UPLC'nninc tl1c Calcul<ilc the address of tile affected byte 


Morle 1n USC 
 Convert Y coordi na le to l inc !lumber 

arid proceed in 


Y OFFSET = L l nc Number • Gytcs/l inc

lite sarm: man

11 cr as MAXf< to 
 X_OrF SET = X coordinate I Pixels pe r byte 

Cd l cu l a le tl 1c Address = Gase address + X of fs et + Ya ffset 
address of the 

affected byte 

and ob tain a Detenni ne t he affected bits in the byte 


mask of the 
 X eve n ~ 7 .-----:; 
affected bits. 

MASK = 010 1 ~ 1 0 1 MASK = 10101 010 I 
~/2 even___---:; 

F ? T 
MASK = l·:ASK AND MASK = MASK A;iDI00110011 11001 rn~ 
--;--_X/4 even.-------;:-- 

F ? T 
MASK = MASK AllU MASK - MASK AllDI00001111 llll MM 

Moel i fy refresh men~or:,• to curr~ nt co lor at addressed pixe l 

Temp = ~~1s·r, AND [Address) 

~\ASK = MASK AllD Co l or 

[Ad dress) = Temp O:l MASK 

Figure 7: The DOT function which sets the display pixel in
dicated by tlie cw·sor to the currently selected color. 
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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! 

A COMPLETELY REFURBISHED "SELECTRIC" ASCII 
TERMINAL FOR THE SMALL BUSINESSMAN OR SERIOUS HOBBYIST. 

The AJ 8411/0 tenninal. 

Now available from dealers nationwide. 


Circle 18 on inquiry card. 

DUNJONQUEST™Presents 

....,..,____. but one of the many 
dark and fearsome 

~~ki mysteries within the 
m~~~ik__J~L.._:_b...:..::-l ruined Temp!e of 

f-------------t Apsl1ai. The Temple of 
• Take your favorite character-or 

let the computer create one for 
you' 

• Lei the Book of Lore guide you 
through a DUNJONOUEST'• 
within the Temple . 

• Decide lo fight the monsters or 
grab the treasure and run - but 
don't th ink too long-they'll come 
after you' 

The Temple of Apshai-for the 
TRS-80 !Level II. 16K) and PET 
!32KJ microcomputers. 
Ask your local dealer 
or send a check for S24.95 to: 

Apshai is your first 
adventure in the 
DUNJDNQUEST'" series 
of fantasy role playing 
games. 
OUNJDNOUEST'" is a 
complete game system 
and The Temple of Apshai 
is a complete fantasy 
adventure game for you 
and your microcomputer. 

OVER 200 ROOH5 .1 
orrrP- zo HOJ16T€RG I 
OVER. 70 ~EASt1R.f!$/ 

Automated Simulations-Department Y 
P.O. 	 Box 4232, Mountain View, CA 94040 

California residents please add 6% sales tax. 

Circle 342 on inquiry card. 

only $395 look at what you get: • B" Floppy 
Drive • Single or Double Density • Hard or 
Soft Sectoring • Media Protection Feature • 
Single Density Data Separator • 90 Day Fac
tory Warranty 
AVAILABLE OPTIONS 
D Door Lock, $20 D Connectors, $10 

You get both in the Remex RFD1000B' For 
RE MEX RFD1000B 

$395 

VOLU ME DISCOUNTS AVAILABLE 

D Write-Protect, $20 Olnterface Manual, $2 

SIRIUS SYSTEMS, Po . Box 9748. Knoxville. TN .. 37920 
Phone Orders accepted 9AM·7PM (E .S.T.): 6151577-1072 
OCheck OMoneyOrder 0 C.0.0. OMC OVISA DAE 

NA Mr --- CARif# ---  -

ADOR 

Cl - STATE - ZIP CARDHOLDERS SIGNATURE 
Add $7.00 per Drive tor Shipping/Handling. Tennessee residents add 6% sales tax. Foreign orders._ ____________________ _

I add 10% (payment in U.S. currency only). 	 .J 

Demand for our AJ 841 1/ 0 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. 

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 
• 3D-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 . 

.r='1 ANDERSON 
~JACOBSON 
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LINE 

St ille desti1h1tion coordin tilC!S 

Xf > XC 
F ? T 

X = XF - XC 


Sector Code = 0 


X = XC - XF 

Sector Code • 4 

YF > YC - F ? T 

y = YF - YC 
Y = YC - YF 

Sector Code = Sector Code + 2 

X<Y 
? T 

Exchange X and Y 

F 

OK 
Sector Code = Sec tor Code + I 

Using the Sector Code, l oak up the appropriate cursor adjustments 

for a "Move l" and a "Move 0". 

x = 0 

TA=x•Y=0 


TO = -(y + 2ll • x = - ~ 


WHILE x ~ x 

D Display a "DOT" at cursor location XC,YC 
0 

x =x + l 

TA=TA+YI 

TA+T0<0~ ~ ? T 

I 
Make a "Move 0" 

TO = TO - X 

Make a "Move l" 

"Move 0" the cursor 
"Move l" the cursorI I 

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 (x0 ,y 0 ) which best 
approximate the desired line. 

To simplify the derivation, we will only consider 
generating a line from point (O,O) to point (X, Y), where X 
is greater than or equal to Y and both are greater than or 
equal to 0 (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 (O ::::: 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 
+ Vz) 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 + V2) 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 + V2) 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: 

Figure 9: Generating an arbitrary line. 
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Low Power 32K RAM for Heath® 
H8 computers 
DG-320 32K RAM FEATURES: 

v Plugs into Heath® H8 Computer 

v Ready to use. Fully assembled, tested & burned in 
v Operates with existing Heathmemory 

v Protected Memory Output Buffers in the event of 
Address error. 

v Utilizes popular 4116 RAM devices 

v Memory Address DIP switch changeable 

v Arranged as 4 Independent 8K Blocks 

v Low Power Consumption: Less that 6 watts, typical 

v Transparent Refresh 

v One year guarantee 

v Compatible with all current H8 peripherals. 

Heath.., and H8 are registered trademarks of the Heath Corporation. Benton Harbor. Michigan. 

a ~ELECTRONIC •-=:::1 DEVELOPMENTS CO. 

D•G Electronic Developments Co. brings you a totally 
compatible. fully assembled and tested 32K RAM for 
Heath''' HS computers. The DG-320 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 OG
320 can be used with or without existing HS 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-320 is the ideal answer to expan
sion of the Heath HS computer ... Low power consump
tion, low price, high capacity, total engineering and exact
ing production methods. 

Ordering Information: DG-320 RAI'-\ 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:t. For VISA or Master Charge orders call 214-465-7805. 1479.00 freight 

prepaid. 

from Computer Headware 

. the Self-Indexing Query System 

for your Apple 11, North Star, or CP/M machine 
Oisuibuted by: 

lnlonHtion Unlimited I 219-924-3522 
P.O. Box 8372. Merrillville. Indiana 46410 

lifeboat Associates I 212-580-0082 (CP/M model only) 
2248 Broadway. Suite 34, New York City 10024 

• 

• 

• StruclUred Systems Group, Inc. I 415 - 547-1567 
5208 Claremont Avenue, Oakland, California 94618 

BYTE November 1979 211 



DYNACOIVIP 

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 ex tensive three-dimensional s imulation of 

ta ke-off. flight a nd land ing. 
• 	 Based on aerody namic equations a nd real a irfoil. 
• 	 Practice instrument approaches and navigation using 

radials and compass headings. 
Price: $17 .95 
SIMULATION, Volume II (BYTE Publications): 56 .00 

VALDEZ• (Requires 16K of program memory) 
• 	 Exciting simulation of supertanker navigation in Prince 

Wllliam Sound and Valdez Narrows using radar map. 
• 	 Detailed physical model of ship response and t idal pat

terns. 
• 	 Cha r t cour se through ship and iceberg traffic. 

Price 514 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: 517.95 


HEARTS 1.5 
• 	 An entertaining computer simulation of this popular 


card ga me. 

• 	 Play against two computer opponents. 
• 	 Beware the Black Maria! 


Price: 514.95 


NORTH STAR TEXT EDITOR 

(Upda te 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 widLh, simple 

paragraph 	indexing. 
Price: 514.95 (Available only on North Star diskeLteJ 

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. 
• 	 Increa ses execution speed of programs while us ing less 

memory. 
Price: 59.95 (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 Ym·k r esiden ts please a d d 7% NYS sales I.ax. 
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Figure 10: Simµlified line generation . 

l)lnitialize 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. 


S)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. 

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 (j, and the angle 
formed by the current point (x,y) the origin and the X 
axis (j ', then if (x, y) lies above the desired line, (j < (j '. 

Conversely, if (x,y) lies below the desired line, (j > (}'. 
Of course, if the two coincide, (j = (} '. 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 (j is f, while that of (j ' is ¥- 
Therefore, we can easily determine the position of any 
point relative to the desired line by comparing the quo
tients f and t-. 

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) x Y > X x (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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Program• - Workbook• 
tor Floppy Diak - tor C111ette 

Put your PET to work! 

Tl s 
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• PET • PET • PET • PET • PET • PET • PET • PET • PET • PET • PET • PET • PET • PET 
ti 	 • 
... PET PRODUCTS ~ ... .."' 
,_ . .."' . 
.. ,_ 
"' 
,_ . .."' 
ti.. 
 ti 
ti 	

.. 
,_ ...
. 
 .."' ... 	 . . ,_"'.. 

,_ 	 .."' ..."' 	 ,_. 
,_ 	 .."' .."' . 	 ~ 
t- PROGRAMS WORKBOOKS 

~ 9w.1• MAILI mailing lisl syslem WB-1 Gemng 9lair1td wl1h Your PET g·~~ ~ 

• 	 9W-2" CHECKBOOK record WB-2 PET Slftng end Arny Hendllng _ a. 

54 95
)- 9W-3° ACCOUNTS koep lrac.k ol_whoowesyou hOwmuch :::! =~ ~=:: S4 95 •110 ~ SW-t MEOIT creale and m111n1111n date Piles WB Ml cell p F $3 !:: 
• 9W-9" CALENDAR appointments. meetings 111 a glance WB~5 ~ c:i::-:,.d~og~:tur" 	 $J 95 CC

95 

~ "These programs are special purDOse dale baM management systems. They all can. ,_• 

• Sort numeric or string fields 	 LU 

1- • Selecl based on numeric or string ( =) D. 

~ • Select based on substring match 

11 

,_ . 
• • Select based on range ol entry number 
t: Price1: $9.90 each for programs using cassette slorage for data .."' 
E $12.95 each using HQuentlel fl0ppy dislc storage tor data. 
• Pr1co 1nctu- 411 ·IO - 1,.tructkMI monual ~ E Add S.2.00 for •hipping and nandllng Tll • 

• Monr/ b41ck guu1n1.. 	 ~~·~::~·M0:f~ ~ 

~ ::E m ~On bank card orders. give all numbers 

~ ~ET la a 1r1dlmark of Commodore Bu1rness Machin~ a.. 
• PET • PET • PET • PET • PET • PET • PET • PET • PET • PET • PET • PET • PET • PET 

From S-100 to 
IEEE-488 

P&T-488 + S-100 computer = Intelligence 
for your Instrumentation System 

The P& T-488 perm its 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 CPI M, North Star DOS 
/BASIC, and Cromemco COOS. Or "roll your own" system 
with the custom system package of assembly language drivers. 

P&T-488, assembled and tested , + any 
software package: $400 (domestic USA) 

PICKLES & TROUT 
P.O. BOX 1206. GOLETA. CA 93017. (805) 967-9563 

HEMM-103 DATA MODE 

r FCC APPROVED """" 

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 95 
- • -

AND COMMUNICATIONS ADAPTER 
5-100 bus compatible 

r HIGH QUALITY 
.... 

·50 dBm sensitivity. Auto answer . Auto originate. Auto 
dialer with computer-controlled dial rate . 61 to 300 baud 
(anywhere over the long-distance telephone network J, 
rate selection under computer control. Flexible, soft 
ware-controlled, maskable interrupt system . 

ASSEMBLED I TESTED 
Not a kit! (FCC registration prohibits kits) 

plus shippingFor Modem l'IS4" AND Coupler & handling - • 
Call for further information: 
VOICE: (703) 750-3727 

Potomac Micro-Magic, Inc. MODEM: (703) 750-0930 (JOO baud) 

Write for brochure: 

First Lincolnia Bldg., Suite B1 

4810 Beauregard St. 

Alexandria, Va. 22312 
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Figure 11: Quadrant and sector definition . 

products from the previous iteration, and whether or not 
y is incremented, the multiplica tion 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 (O,O) to a point 
(X, Y) with X~ Y ~ 0 requires the use of coordinate 
translations, rotations, and reflections. The first step is to 
translate the line so tha t 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 (XC,YC) to a final poin t (XF,YF). 
The first step is to compare XF to XC. If XF ~ XC then 
we are in the first or fourth quadrant (see figure 11); 
otherwise, we are in the second or third . Similarly, if YF 
~ YC 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 5 . 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 (XF > XC),2 to (YF > YC) and 1 to (YP > 
XP). 

Once the sector is determined, we have all the informa
tion required to construct any arbitrary line. Referring to 
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Above On Below 

Angle u < e· o = o· o > u· 
Relationship 

Tangent yY<L =L Y>L 
Relationship x x x x x x 

Relationship 
after Multiplying xY < Xy xY = Xy xY > Xy 
through by x.X 

Result of 
xY · Xy Negative Zero Positive 

Table 4: Point µosition relative to a line . 

Quadrant XM YM 

1 XF · XC YF · YC 

2 XC - XF YF-YC 

3 XC - XF YC - YF 

4 XF - XC YC - YF 


Table 5: Comµonent 111agnitudes in the four quadrants. 

ySector Sector x Move 0 Move 1 
Weight x incr y incr x incr y incr 

1 6 XM YM + 1 0 + 1 + 1 
2 7 YM XM 0 +1 + 1 + 1 
3 3 YM XM 0 +1 -1 + 1 
4 2 XM YM -1 0 -1 + 1 
5 0 XM YM - 1 0 -1 -1 
6 1 YM XM 0 -1 - 1 -1 
7 5 YM XM 0 -1 + 1 -1 
8 4 XM YM + 1 0 + 1 -1 

Table 6: Coordinate equivalents for each sector. 

step 5 of the fundamental sector 1 algorithm, we call 
setting dy to 0 "move O," 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 O" 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 letters 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 (g, 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 Publlshing 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. 

TRS·BO 
• 	 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

teries needed. Includes Demo

Game Cassette.) 


PET 
• 	 Professional - $29.95 

No assembly necessary - ready to(Plugs into user port. No batteries 
plug in. Demonstration program and needed . Sample program in· 
complete documentation so you can eluded.) 
write your own programs in BASIC. 

------------MAIL COUPON TODAY-----------~ 

~ 3G Company, Inc. Dept. (503) 662·4492 
~ Rt. 3, Box 28A, Gaston, OR 97119 

0 TRS·BO Economy D TRS·BO Professional D PET Professional 

$19.95 $34.95 $29.95 
ADD $1.50 lor mailing and handling ($6.00 foreign) 

Card No. 	 Exp. date 

Signature 

NAME 

CITY _____________ STATE _ _ ZIP____ _ 

REMEMBER, 3G OFFERS A 30 DAY 

UNCONDITIONAL MONEY BACK GUARANTEE! 


WITH MICROAGE WHOLESALE, 


. . . knowledge. 
VVe qrev1 up vnth 1T1e :-rucrJco:T1r.;uiA: 
1r:du s~:-·r VVe kno\·.1 fr1f: 1n ::1n:1= ~tp \ .· 1ci::: 
tile produc:. iii ~ r;eor;k:. "/JF: re_. 
espec1 -1l]·1 qood ~I :nteqrci \1:-ic1 
products o i ...-jiirert::ir~ '. n1 r1t: £:~ ~ :r:1 
dCh1eve '.he noh'. S'-.'Stt7:n fr11 'i01l ri: :·:j 
·/our cusio:ne;s. O~:· ::-:o n:::- 1 1 : ;1~:· 
guide tile MicroShopper, ,1:d th• 0 

!·A1 c ro f:lge Who!esdle Price Bn:--.;·. 
ha·Je Deco'.ne the in ch ;s t:y 
sland,1ds 

. . . performance. 
O ur '::-n thus1•sn1 r1nd dPd1<> 1'. 1on tu 
serve resellers v111h bel!er ;1'."od11c:s 
01 !owe:· prices hcwe helped 
contnbule to the qrovll h o l tl1e 
n11 croco:-!l p u te r ir:dustr'/ . 011:
resec1r·ch rind developtnent 
deparlr'1e11'. tests lor c1ssu ranee o l 
reliabil 11·1 1:·1 every ne'.'1 1:,roduc'. ·se 
bn:1g to the mn~ketp\dcP.. Not every 
l t~m r)asses our pertorn1a:1ce 
std1K1c1rds. For resellers v1ho coinm il 
to volume r~erchc1n .l isinq. ·se ofler 
the most cosl·co111pet1trve pncmq 111 
the induslry 

THE DIFFERENCE IS••• 


tflcRoAuE ® 

WHOLESALE 
The nation's leading independent microcomputer wholesaler 


1425 W. 12th Place • Tempe, Arizona 85281 

For information - (602) 967-1421 - Cable MICROAGE 


Toti-free order line 


1-800-528-1415 

. 	.. organization. 
Our con1r)uterizf=d order p?·ocess111.::J. 
our ,;tall ol over 100 indus\ry-lra1ned 
i~eopl e ond 30.000 sq. i!. o! iac tlmes 
- rncludmq 1wo : eq1onc1I 
\\"a:·8houses dnd a suppo'! ce:1te:· 
enc1b le us to prn·:ide idsl delivery 
,rnd relioole service lo reseller·s :1; 
!lie U.S. ilnd •'.J\'e r 45 cou111'"1es 
w or luv11de. Toll-lree ordering plus 
1he lr1rqesl mventorv 111 the indus1'"i 
rne(0in (·1u1cker delivery th<~!l you ca:1 
qel rrom 1nosi 1Crnnutac1urers . 

. . . integrity. 
We re comm:tted to oiierinq what 
'.vorks lor you ilnd to r us Cd\\ now 
p lace vour order and be 

••• A 
SATISFIED
QJSTOMER 
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Figure 12: Typical character generation . 

Cll/\R 

Re111ove parity bi t from characte r 

Cli or oc ter 

or. 

Look up the bot tc.~ row and put 
up a "DOT" at each position 
indicated by a one. 

Do the same for the 2nd row 

Do the same for the 3rd row 

Do the same for the 4th row 

Do the same for the Top row Similarly check for and act on 
any optional control char 

Set cursor to ne xt char. ;ms. to be implemented 

Figure 13: The CH AR function whic/1 provides tlie capability to 
display alplianurneric as well as graphical data. 

216 November 1979 © BYTE Publications Inc 

Char Size LC Char/Line 
(256 by 256) 

Lines/Page 
(256 by 256) 

Memory For 
Tables (bytes) 

9 x 11 y 25 18 1200 
7x9 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(#,$, &, %, 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(#, $, %, 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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Belais' 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 lhousands ol 
dol!ars loryournew microcomputer. By now 1t 
may be dawnmg on you that a S1.000compultr 
with no software 1s just ST .000 worth of scrap 
metal ' 

But computer programs cost money. In a 
recent ~urvey of 1,984 computer programs ol
tered lor sale in the top three home computer 
magazines. the average price was !ound 10 be 
$27.94. 'Nnal a rip-otti 

You don't need to spend hundreds of dollars 
to gel a complete library of programs for your 
computer. That is. you don't ii you have Bela is' 
Master lndeK 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 8 112 x 11. 192-page directory is 
packed with information. This is not just a 
simple listing ol 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 tor quick 
reference. Source information shows you 
where the program can be found . Any updates 
o r corrections are shown so you know the 
program is accurate and complete. The text ol 
the review gives you a full description ol 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 Iha! appeared in 
print years ago. 

You don't have to be a programming wizard 
10 use Bela1s ' Master Index. That's becauseBMI 
lists only finished. ready-to-run programs in 
BASIC, the easy-to-use language enjoyed by 
millions. 

Even ii you're a master programmer. you'll 
appreciate Bela1s· 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. ··sut 
what are home computers good for?" 

Then again. there's always MONEY. tl/aybe 
you haven't thought of all the ways your .. lun" 
computer could turn out a little of the green 
stuff for you. Maybe you haven't- but a lot of 
other people have. and they 've writt en up their 
ideas tor you to use. Belais' Master lndeK lists 
dozens of programs that you can use to set up 
your own business. 

If you already have a business. Bela is' Master 
Index has the programs to turn your home com
puter into a lull-lledged business system . Gen
eral ledger. billing, payroll . mailing lists. word 
processing- no matter what type of business 
you have. Belars· Master Index has the pro
grams you need. 

All thi s and save $2.00. too! The cover pnce ol 
Belais' Master Index to Computer Programs m 
BASIC is $9.95. Bui because you're buying by 
mail. we don 't have to pay a commissia-i lo a 
bookstore. So we're going to pass the savings 
along to you. Order now and you can get your 
copy of Bela1s · Master Index for just $7.95! 

To order, write your name. address. and the 
words "Belais' Master Index" on a piece of 
paper. ti/lake out your check for $7.95 plus $1 
shipping (Calif . residents add 54¢ sales tax) . 
payable to FALCON PUBLISHING . 

II you want to us eyour VISAor Master Charge 
card. give the total tor your order. your accounl 
number. the expiration date of your card. and 
your signature. 

Send your order to Falcon Publ i shi ng . 
Dept. AC. 140 Riverside Ave .. P.O. Box 688. 
Ben Lomond. CA 95005 

we absolutely guarantee you'll find Bela1s· 
Master lndeK one of the most useful books on 
your shell . II you' re not completely satisfied. 
return ii to us within 30 days and we 'll refund 
every cent you paid . You can·t lose. so order 
NOW! 
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TM 

Desoldering
Systems 

MOOEL PC-10: Finger Controlled REMOVE ANY COMPONENT 
FROM ANY PCB 

. QUICKLY AND SAFELY 

,.____..., 
MOOEL PC-20: . J '• 
Footpedal Controlled 

~ 


STANDARD SYSTEM FEATURES 
• Lightweight and Portable 
• Internal Vacuum Pump 
• Sodr-X-Tractor Handpiece 
• Variable Temperature Control 

••••INCORPORATED••
9329 Fraser Street • Silver Spring, Md. 20910 • (301) 587-1 696 

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 files 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 1/0. 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 rea l world. Turn-key application systems can 
be easily built, coupled with SD Business Basic. 242 pages of 
documentation. 

IDB 
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 + OMA) 

Electronics Product Associates + ICOM floppy 

Motorola EXORcisor + EXORdisk I or II 

SWTP + mini or DMAF floppy (FLEX) 

CMI 6800 + Winchester (1.6M) + Calcomp floppy (1771 + OMA) 

MSI 6800 + FD-8 mini-floppy or 1OM cartridge disk 

Mizar Labs + double density Micropolis drives (1791 + OMA) 

SSB Chieftain-mini or 8-inch floppy 

Computer and Data Machines (England) 


Documented • Industry Wide 
BUSINESS BASIC COMPILER 
Asuper fast application oriented BASIC. 1Odigit 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 te xt or context changes, 
macro facilities for complex or repetit ive 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 sof tware comes with a 1 year warranty. 

INN0VAl10N IN sonwAAE 

SOFTWARE DYNAMICS 
2111 W. Crescent. Suite G 
Anaheim, CA 92804 
(714) 635-4760 
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Circle 95 on inquiry card. 

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 

TMffiP/J
NEW INDUSTRY STANDARD 
•Multi-terminal access. 
• Multi-programming. 
• CP/M-compatible. 
• Real-time features. 
• $300-Diskette and Manual 
• $25-Manual only 

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 FORMATIER: 
•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. 

~I [)~IJ~Tfll AESEflACH® 
P.O. Box 579 • Pacific Grove, California 93950 

(408) 649-3896 

f\llJM/\T 

Delay until the start of the next Vertical Bl ank ina period 

WHILE Vertical Glanl: ing in progressI 
D I Kil 1 time0 

UNTIL Vertica l Bl anking in p1·ogress 

D I Ki 11 time0 

Di sp l ay buffer currently be ing filled 

Fi 11 i ng buff c" 0 

F ? T 


Shift to fi 11 ing buffer 0 Shift lo filling buffer 1I 
Figure 14: Th1c1 A NI MAT function wlziclz 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 pru1'rammed 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.• 
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Creative Software Introduces: Programs & Products for the TRS-80 (16K level II) 

NEW/ A super JOYSTICK interface fur the TRS-80! 
Tlir<'l' S<>ekets <1lluw y<>ll I<> US<' <llH' F,11rch1ld '" <n· tw< 1 A1an '" J<>ysticks 
'v11h no 1n"dif1cat1"11s tu t!w TRS-80. ,Joystick intl'rfc1c!' with tw" 
pro~ 1rdms. sepdrd\1.:' JH)\.t'L'r supply t111CiJlllllt1•• ..1t1111'Slll1 

111structuins. 

011ly 
7 " 1U1S'n111m 

' 
,. .... (llJJTQll llJllBrtlll( $65.00 

Joystichs !Fui1·chi/c{" 01· 
IDS, 

" -· ... am CGfVIIlll.l.S. Arw'i'" J. each $12.50 

Household Utility 1 $12.00 
ilncludl's Calendar. Loa11s and Buy or Rent Programs) 

Household Utility 2 $12.00 
(Includes Cump"und h1terest. Amurtizati"n and Car Costs Progr<1ms) 

Many other Creative Software products Me 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) . Acid $1.50 shipping for each 
program ordered. $2.50 for joystick interface. California residents 
add 6".. sales tax. VISA,'MASTERCHARGE accepted. Include 
card number and expiration date. 

Crealiue Sollware 

P.O. BOX 4030, MOUNTAIN VIEW, CA 94040 

., Olml'(ll1lll5"~·· ""'Ha• am <UIJI> DIDI!"«.'
a. s1•.• aon rm ~TIJ:11f.R "' 

ll~llli9tll.U6111. " 11•.• ""' , D ...... ams Df061'( cwm: """' 
" sua• ll:lfti(lrlll(Jl(' ""' 

It >O llCJrn101.IDI PAYIJTMBJll 
m1a:smmo -·TOCURUI(, '11$0rlDI, 

Household Finance I & II $15.00 
P.1r1 I: l11pu1s da111 011 l'.lth housl'i111kl l'x1w11ch1url' : lisis . .idds. upd.1ll'S. 
di-11l~:W~ or dl·l~ tl'S pn:v1ously mput lll'lllS. Wnll'S d.tll1 tt1 CdSSl'llP 1,1pl'. 
Pc1rt II: Hl•ttds d.11.1 lc.qw. Prov1dl:'s mtJTllhly .me.I Yl'c.1rly surnmdrtL':, ul 
Im.inn.ii dt11.1. smyh.• r.11vgory summ.ir1e~.•111d ~rdphs d ::.pl'ndmg prollk• . 

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 
1 6K or 32K PET. 

PET Space War II ... . .... . ................... $10.00 
Fantastic real -time 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. 

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' 

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 • A20THE 
MA, Printer-SWTPC - Perdue • AS-50 
Monitor Board - Pentecost • TSC Basic 
for 6800 - Shirk • Plus Much-Much More'

ONLY 
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

6800/09 

I 
USER-ORIENTE tuch • Games (Basic) - Harmon 

• Boot (Flex-BFD) - Puckett • 
Freeze Display (SSB) - JohnsonMAGAZINE • 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 mon1h: SS.BB 
(Based on advertised 1-year subscription price) 

·5a- cost per month : S1 .21 


Thafs Right! Much. Much More 


for Abou1 


115 the Cost1 


EFFECTIVE SEPT. 1, 1979 


1 · Yeur S 1 4.50 2 Years S26 00. 3 Years 536.50 


OK, PLEASE ENTER MY SUBSCRIPTION 

Bill My: Master Charge O- VISA i:-· 
Card = _ Exp. Date_ __ 

For D 1~Year O 2 Years D 3 Years 

Enclosed: S ·- --- ___ 

Stree~-----

City__ ______ State____ Zfp_ . _ 

My Computer Is: _ ___ _ _ 

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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8080/8085: Assembly 
Language Programming 

Lance R Leventhal 
Osborne and Associates Inc 
Berkeley, California 1978 
467 pages softcover 
$9.50 

808018085: Assembly 
La11guage Programmi11g 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 110 (in
put/output) routines and in
terrupts. Each chapter ends 
with self-testing examples 
where the answers, but not 

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 
LIV 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 
Communication 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 
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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 
modems, 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 is well 
worth the price.• 

Phil Hughes 
POB 2847 
Olympia WA 98507 

. . 

\EYIE's E"~s ~. 

_, 

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-

Explorerf85 
100% compatible with all 8080A and 
8085 software & development tools! 

No matter what your future computing plans may 
be, Level "A "-at $119.95-is your starting point. 

Starting at just SI 29.95 for a Level 0 A" operating system, 
you can now build the exact computer you want, Explorer/85 
can be your beginner's system, OEM controller, or IBM
f ormatted 8'' di'ik 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 $129.95, you can own the first level of a fully 
expandable computer wilh professional capabilities-a com
puler 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 instanl conver
sion to mass storage disk memory with either 5-1/4" diskettes 
or standard IBM-formaued 8" disks. 

For just $129.95 (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 industriai and leisure environment. 
Level "A" Specifications 
Explorer/85's Level "A" system features 1he advanced Intel 
8085 cpu, an 8355 ROM with 2k deluxe monitor/operating 
system, and an 8155 ROM-1/0-all on a single motherboard 
with room for RAM/ROM/PROM/EPROM and S-100 ex
pansion, plus generous prolotyping space. 

(Level "A" makes a perfect OEM controller ror industrial 
applications and is available in a special Hex Version which 

can be programmed using 
the Netronics Hex Keypad/ 
Display.) 

PC Board: glass epoxy, plated 
1hrough holes with solder mask 
• 1/0: provisions for 25-pin 
(DB25) connector for terminal 

Level "A" at $119.95 is a serial J/0, which can also sup
complete operating system, port 2 paper tape reader 
perfect for beginners, hob- ... provision for 24-pin DIP 
biests, or industrial con- socket for hex keyboard/dis
tro//er use. play . . cassette tape recorder in
put . . cassette tape recorder outpul . . . cassetle tape control 
output. . . speaker output. LED output indicator on SOD 
(serial output) line ... printer inlerface (less drivers) ... total of 
four 8-bit plus one 6-bit 1/0 ports •Crystal 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 • SySlem RAM: 256 bytes located at F800, ideal for 
smaller systems and for use as an isolated stack area in 
expanded systems. . RAM expandable 10 64k via S-100 bus or 
4K on motherboard. 

S)"stem Moni1or (Terminal Version): 2k bytes of deluxe 
system monitor ROM located at F00ft 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 ... fill 
blocks of memory with a constant. . display blocks of memory 
... automatic baud rate selection . . . variable display line length 
control (1-255 characters/line) .. channelized 1/0 monilor 
routine with 8· bi1 parallel output for high speed printer ... 
serial console in and console out channel so that monitor can 

communicate with 110 ports.
S)'stem Monilor (Hu: Version): Tape load with labeling. 

tape dump with labeling . . examine/chan~eeontents of mem
ory . . insert data . . . warm start . . examine and change all To Orde From Connecticut 0 For Techn·cal 
r-----l!"P-'!'"9.'1111"1..----- r r 1 -,Netr~nlcs_R&D Lia., uepl. HI:. IU Assistance. Etc. Call (203) 354-9375I 333 Litchfield Road. New Miiford, CT 06676 

registers ... siilgle step with register display at each break point 
. .. go to execution address. Level "A" in the Hex Version 
makes a perfect controller for industrial applications and can 
be programmed using the Nc1ronics Hex Keypad/Display. 

Hex Keypad/Display 
Specifications 
Calculator type keypad with 24 
system defined and 16 user 
derined 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 10 
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 Bk blocks . . address and data bus drivers for 
onboard expansion ... wait slate generalor (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 lo plug up to six 
S-100 cards direc1ly into the 
motherboard. Both cage and 

Explorer/85 with l .d cards are nea1ly contained inside 
"C" card cage. Explorer's deluxe steel cabinet. 

Level ' 'C'' includes a sheet metal superstruclure, 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 8 I 55A). 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 Tl 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 Sl2.SO)-Buy Level" A" and Hex 
Keypad/Display for Sl99.90 and get FREE Intel 8085 user's 
manual plus FREE postage& handling! 
Student Pak (SAVE S24.4S)-Buy Level "A," ASCII Key
board/Compuler 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 SS14.7S 
and gel 10 FREE computer grade cassette tapes plus FREE 
8085 user's manual plus FREE poslage & handling! 
Business Pak (SAVE S89.9S)-Buy Explorer/85 Levels "A," 
"B," and "C" (with cabinet), Power Supply, ASCII Key
'ward/Computer Terminal (with cabinet), 16k RAM, 12" 
Video Monitor, North Siar 5-1 /4" Disk Drive (includes North 
Star BASIC) with power supply and cabinet, all for just 
SIS99.40 and get 10 FREE 5-1/4" minidiskelles ($49.95 value) 
plus FREE 8085 user's manual plus FREE postage & handling! 

C
Continental U.S.A. Credit Card Buyers Oulside Connecticut 


ALL TOLL FREE 800-243-7428 

Please send the items checked below-I 0 Explorer/85 Level "A" Kil (ASCH 
Version), Sl29.9S plus $3 p&h.I 0 Explorer/85 Level "A" Kit (Hex 
Vernon), Sl29.9S plus $3 p&h.I D 8k Microsofl BASIC on casse11e 
tape, $64. 95 postpaid.I 0 8k Microsoft BASIC in ROM Kit 
(requires Levels "B," "D," and "E"),I S99.9S plus $2 p&h. 

. D Lenl " B" (S-100) Kit, S49.9S plus I $2 p&h. 
D Lenl "C" (S-100 6-card expander) I Kit, SJ9.9S plus $2 p&h. 
0 Level "D" (4k RAM) Kit, 569.95 I plus $2 p&~. ,, . 
0 Level E (EPROM/ROMJ Ku,I ss.9splus 50< p&h. . 
0 Deluxe Steel Cabine1 for Explorer/ 

I 
I 85, S49.9S plus $3 p&h. 

0 ASCII Keyboard/Compuler Ter
minal Kil (features a full 128 character 
set, upper & lower case, full cursor con

I lrol, 75 ohm video output convertible 
IO baudot output seleciable baud rate 

I
, RS232-C or 20 m~. 1/0, 32 or 64 char'. 

acter by 16 line formats, and can be 

I used with either a CRT monitor or a TV 
set (if you have an RF modulator), 
Sl49.9S plus $2.50 p&h. • 0 Hex Keypad/Display Kil, S69.9S 

plus $2 p&:i. 

O Deluxe Steel Cabinet for ASCII 

Keyboard/Terminal, Sl9.9S plus $2.50 

p&h. 

0 Power Supply Kil ( ± 8V @ 5 amps) 

in deluxe steel cabinet, S39.9S plus $2 

p&h. 

O Gold Plated S-100 Bus Connectors 

S4.8S each, postpaid. ' 

O RF Modulator Kit (allows t 

use your TV set as a monitor/SS .9~ 

postpaid. 

0 16k RAM Kit (S-100 Board expands 

to 64k), Sl99.9S plus $2 p&h. 

0 32kRAM Kit, S329.9S plus$2 p&h. 

D 48K RAM Kit, S4S9.9S plus $2 p&h. 

0 64k RAM Kit,..SS89.9S plus $2 p&h. 

0 16k RAM Expansion Kit (to expand 

any of the above up to 64k) 5139 95 

plus $2 p&h each. ' · 

O Intel 8085 cpu User's Manual S7 SO 

postpaid. ' · 

O . 

Special Computer Grade Casse.ue 
Tapes, SI .90 each or 3 for $5, postpaid. 
q 12" Video Monitor (10 MHz band
width), SJ39.9S plus $5 p&h. 
D. Norf~ Star Dou~le Densit.r Floppy 
Disk Kit (One Drive) for Explorer/ 
85 (includes 3 drive S-100 controller, 
DOS, and extended BASIC with per

sonalized disk operating system-justI 
plug it in and you're up and running!), 

S699.9S plus $5 p&h. 

D.Power Supply Kit for North StarI 

DoskDnve,S39.9Splus$2p&h. 

0 Deluxe Case for North Star Disk I 

Drive, S39.9S plus $2 p&h. 

0 Experimenler's Pak (see above), 
1Sl99.90 postpaid. 

O Student Pak (see above), SJl9.8S 
1postpaid. I 
0 Engineering Pak (see above), 

SSl4.7S postpaid. 

0 Business Pak (see above), SIS99.401 

postpaid. 

Total Enclosed$ 
 I 
(Conn. res. add sales tax) By- I 
0 Personal Check 0 M.0./Cashier's 
Check D Visa 0 Master Charge. 

(Bank# - - __ ) 
Acct. # I 
Signature xp. Date -1 

----~ 
Print 
Name I 
Address I 

. 
Cny 

. 1State ----Ztp.______ 

~------------------ D SendMelnformafion _;.I 
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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 (O) 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 +5V GND 

IC1 74154 24 12 
IC2 7404 14 7 
IC3 7404 14 7 
IC4 7404 14 7 
IC5 7474 14 7 
IC6 7474 14 7 
IC? 7474 14 7 
IC8 7474 14 7 
IC9 7474 14 7 
IC10 7474 14 7 
IC11 7474 14 7 
IC12 7474 14 7 
IC13 74154 24 12 
IC14 7493 5 10 

Table 1: Power and ground connections for integrated circuits in figure 1 schematic 
diagram. 
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SORCERER* SOFTWARE! 
All programs on cassette. Only Bk 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. St9.95 

PLOT by Vic Tolomei . Now Apple owners will be envious of how easy you can get good 
graphics on your SORCERER. PLOT includes both asuper high resolution mode and aquick 
low resolution mode. Both are accessible from your BASIC programs using simple com
mands. Hi-res & lo-res examples included on tape. $14.95 

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. s14_g5 

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. $14.95 
Z-BO DISASSEMBLER by Vic Tolomei. Decode machine language programs. including 
SORCERER's monitor and AOM-PAC's. with this Z-80 Disassembler written in BASIC. Prints 
out machine code, Zilog mnemonics, and ASCII. S14.95 

MAGIC MAZE'" by Vic Tolomei. Achallenging 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 . Sl 1.95 

SOFTWARE INTERNALS MANUAL FOR THE SORCERER byVicTolomei .Amustfor 
anyone writing software for the SORCERER. Seven chapters: Intro to Machine 
Language, Devices & Ports, The Monitor, Cassette Interface. BASIC structure. 
Video & Graphics, The Keyboard. Indexed. Includes diagrams and software rou
tines . 64 pages. S14.95 

~'!~~:r:?sui~~~~,~E
~ Telephone 24 hours. seven days a week: (213) 344-6599 

WHER~ TO GET IT: Ask your nearest Sorcerer dealer to see Quality Software's Sorcerer 
programs. Or, if you prefer, you may order directly from us. MasterCharge and Visa card
holders may telephone their orders and we will deductS1 fromordersoverS19to compensate 
for phone charges. Or mail your order to the address above. California residents add6% sales 
tax. Orders outside North America add SS for registered airmail. pay in U.S. currency. 
• The name "SORCERER" has been trademarked by Exidy, Inc. 

IMMEDIATE 

DELIVERY 

Domestic & Export 

DEC LSl-11 

COMPONENTS 

A full and complete 
line with software 
support available. 

m•n• Campu1er 
Supp~•ers .. ~nL. 

25 CHATHAM ROAD 
SUMMIT, NEW JERSEY 07901 

SINCE 1973 

MOTOROLA MEMORY ADDRESS MULTIPLEXEREPROM6800, 64K BYTE RAM AND CONTROLLER SET MC 3242A~~~ET~i~ ~~liEs~.f~i~M~: YOUR 6BOO OR .,.__2_71_6--4-50_N_sE_c__=____._s4_9_.o_o-t THE MC 3242A IS AN ADDRESS MULTIPLEXER 
ANO REFRESH COUNTER FOR 16 PIN, 16K* 32 M5K4116-3 16KX1. 200 NSEC RAMS. DYNAMIC RAMS THAT REQUIRE A 128 CYCLE* 1 MC3480 MEMORY CONTROLL~R . REFRESH.* 1MC3242A MEMORY ADDRESS * CONTAINS MEMORY REFRESH COUNTER.MULTIPLEXER ANO COUNTER. * MULTIPLEXES SYSTEM 14 BIT ADDRESS TO* DATA ANO APPLICATION SHEETS. PARTS THE 	 7 ADDRESS PINS OF THE RAMS.TESTED ANO GUARANTEED. * COMPATIBLE WITH 34BO MEMORY

$325.00 PER SET CONTROLLER.
* PART IS GUARANTEED. 

$12.50 EACH 
SIOO 	 FULLY ASSEMBLED MOTHERBDAROS

FULLY SOCKETED. INDUSTRIAL GRADE 
MOTOROLA DYNAMIC MEMORY CONTROLLER·* BSLOT ASSEMBLEOSl49.DO 

Mlll4BOL 
MEMORY CONT ROLLER DESIGNED TO SIMPLIFY 

VISTA V-200 MINI-FLOPPY SYSTEM 

* 19 SLOT ASSEMBLEDSl99.DO 

CONTROL OF 16 PIN 4K OR 16K DYNAMIC RAMS. 
* GENERATES RAS/CASANO REFRESH TIMING* S100 DOUBLE DENSITY CONTROLLER 

SIGNALS FOR 16K TO 64K BYTE MEMORIES. 
DRIVE WITH CASE & POWER SUPPLY 

* 204 KBYTE CAPACITY FLOPPY OISK * GENERATES MEMORY READ/WRITE TIMING. 
* DIRECT INTERFACE WITH MOTOROLA OR 

WITH EXTENDED BASIC 
* MODIFIED CPM OPERATING SYSTEM 

INTEL 3242A ADDRESS MUX ANO REFRESH 
$695.00 COUNTER. 

* PART GUARANTEED. 
$39500 

* EXTRA DRIVE, CASE & POWER SUPPLY 
Sl3.95 EACH 

16K XI DYNAMIC RAM 

THE MK41 16-3 IS A 16.384 BIT HIGH SPEED 

NMOS, DYNAMIC RAM. THEY ARE EQUIVALENT 

TO THE MOSTEK, TEXAS INSTRUMENTS. OR 


64K BYTE EXPANDABLE RAM MOTOROLA 4116-3. 
* 200 NSEC ACCESS TIME, 375 NSEC CYCLEDYNAMIC RAM WITH ON BOARD TRANSPARENT TIME.REFRESH GUARANTEED TO OPERATE IN * 16 PIN TTL COMPATIBLE.NORTHSTAR.CROMEMCO, VECTOR GRAPHICS. * BURNED IN ANO FULLYTESTEO. * WI SOLIOFRONTPANELS239.00SOL. ANO OTHER BOBO OR 2-BO BASED S100 * PARTS REPLACEMENT GUARANTEED FOR * WI CUTOUTS FOR 2 MINI-FLOPPIES S239.00SYSTEMS*4MHZ Z-80WITHNOWAITSTATES. ONE YEAR. * 30 AMP POWER SUPPLY ......... SI 19.00
* SELECTABLE ANO OESELECTABLE IN 4K I

INCREMENTS ON 4K ADDRESS BOUNDARIES. 
* LOW POWER- BWATTS MAXIMUM. 

BETA COMPUTER DEVICES CALIF RESIDENTS PLEASE ADD 6% SALES TAX * 200NSEC4116 RAMS. P.O. BOX 3465 MASTERCHAAGE & VISA ACCEPTED PLEASE* FULL DOCUMENTATION. ORANGE, CALIFORNIA 92665 ALLOW 14 DAYS FOR CHECKS TO CLEAR BANK* ASSEMBLED ANO TESTED BOARDS ARE (714) 633-7280 PHONE ORDERS WELCOME GUARANTEED FOR ONE YEAR ANO 

PURCHASE PRICE IS FULLY REFUNDABLE IF 

BOARD IS RETURNED UNDAMAGED WITHIN 
 Z-80 CPU• Z-80 CPU• Z-80 CPU• Z-80 CPU 
14 DAYS. * 2MHZ OR 4MHZ SWITCH SELECTABLE 

ASSEMBLED I * 2 SERIAL PORTS 
TESTED KIT * 2 PARALLEL PORTS 

6<KRAM .. , .. . $5115.0D $565.DO * SELECTABLE BAUD RATES 150-9600 

<SK RAM.. . $529.0D $499.0D 
 * POWER ON JUMP TO ON BOARD 2708 OR 

32K RAM.. . .. .. . ....... 1459.DO 1429.0D 
 2716 EPROM (BOARD DELIVERED WITHOUT 
\6K RAM ................ $389.0D $359.0D EPROM 
WITHOUT RAM CHIPS • .. .. , $319.DO 1289.00 S325DO 

KIM/SYM/AIM-65-32K EXPANDABLE RAM 
DYNAMIC RAM WITH ON BOAROTRANSPARANT 
REFRESH THAT IS COMPATIBLE WITH KIM/ 
SYM/AIM-65 ANO OTHER 6502 BASED 
MICROCOMPUTERS. 
* 	PLUG COMPATIBLE WITH KIM/SYMIAIM-65. 

MAY BE CONNECTED TO PET USING ADAPTOR 
CABLE. SS44-E BUS EDGE CONNECTOR. 

* 	USES +SV ONLY (SUPPLIED FROM HOST 
COMPUTER BUS). 4 WATTS MAXIMUM. 

* BOARD ADDRESSABLE IN 4K 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 ANO TESTED BOARDS ARE 

GUARANTEED FOR ONE YEAR, ANO 
PURCHASE PRICE IS FULLY REFUNDABLE IF 
BOARD IS RETURNED UNDAMAGED WITHIN 
14 DAYS. 

ASSEMBLED I 
TESTED KIT 

WITH 32K RAM . .. ......... $495.00 $-459.00 
WITH 16K RAM . ..... $425.00 $389.00 
WITHOUT RAM CH IPS . . .. . . $355.00 $319.00 
HARD TO GET PAR TS ONLY (NO RAMS) . .•.. $180.00 
BARE BOARD AND MANUAL . .$65.00 

TAS-8016K MEMORYEXPANSION 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: 
* BMSK 4116-4 16K X1, 200 NSEC RAMS. 
* 1 DIP PROGRAMMING SWITCH. 
* 	 1SETOF EASYTO FOLLOW INSTRUCTIONS 

THAT ONLY REQUIRES A SCREWDRIVER TO 
SUCCESSFULLY COMPLETE THE 
INSTALLATION. 

SB0.00 PEA KIT 
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Figure 1: Schematic diagram of the digital oscilloscope. 
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Ci rcle 139 on inqui ry card. Circle 151 on inquiry card. 
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Figure 2: Co111parison of wavefor111s as 
they 111ight be displayed on an analog 
oscilloscope, and as they are displayed on 
the digital oscilloscope. The dark circles 
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indicate lighted light e111itting diodes 
(LEDs). The open circles slww unlighted 
LEDs. 

Text co11ti111ied: 

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 ICl.) 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.• 
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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. 
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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 
consistiog of 48K m6110ry, CRT, 
Printer, dual floppy disc. It is ready 
to run on the follc:Ming systems 

DEC 	 PDP -11 

AM -100 

PASCAL MICROENGINE , 
CIT PENSEE 

We are working on the follCMing 
systems and feel we can install our 
software on them within 30 days ARO: 
Data General, General Automation, ts! 
4/10,4/30, Some Z80 Systems 

Price for the total system is 
$2995.00. Order a user manual ($25.00 
plus $2.00 shiEIJing & handling) or the 
Demo FloEIJy & Manual ($65.00 plus 
$2.50 shipping & handling) to reserve 
this price for you beyond our expected 
price increase N:>v 1, 1979. 

'ID ORDER USE CUR 'ID LL FREE l'm!BER 
1 -800 -437 -4774 

VISA Am MASTERCHJ\RGE WEI.CC:t>lE 
OR SEND CHOCK OR HJNEY ORDER 'ID 

P. 	 s. nx:, 619 NP AVE, BOX 2017 L 
F~, Ml 58107 
(PH) 701/235-8145 

DEALER IN;)UIRIES IN\/ITED 
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for Further Information . 
CALL TOLL FREE 

In order to gain optimum 
coverage of your organiza 
lion'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 

Nove111ber 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 BJ 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, 

ADVANCE ACCESS GROUP 

10526 W. Cermak Westchester, IL 60153 312 562-5210 
"Manufacturers of Information Processing Supplies" 

800 323-0254 


Electrical and Computer 
Engineering Dept, University 
of California, Santa Barbara 
CA 93106. 

Noven1ber 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. 

Nove111ber 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. 

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 

Nm•ember 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. 

Nociember 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 
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cryptography in computer 
applications. Contact Con
tinuing Education, George 
Washington University, 
Washington DC 20052. 

NoV L'llll H? r 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-
pie beams, frequency reuse, 

polarization control, the 
new generation of satellites, 
and other topics will be 
discussed. For more infor
mation, call (213) 741-2410. 

Nm1 l! 111 bcr 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 . 

Nm 1ernl1er 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. 

Notie111her 1-1·16 

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 

OATA BASE MANAGERS 


SPECIAL!! $10.00 OFF of Selector Ill C2 


Selector·lll C2: SuperSoft is proud to offer the Selector·lll C2 at a special $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: 
Selector-Ill C2 requires CP/M and C BASIC-2, not supplied - also 48K Ram required for some applications) 
Selector-Ill C2 is: $JJ5.00 1$10.00 off list!). (Manual alone: $20.001 

BUSINESS
CRS · Client Record System. A complete program package tor 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 inf or· 
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 II , as well as 
provisions for customer II, salesman II 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 twot21 user's manuals, one for the 
owner, and one for office personnel! (minimal system: one drive, 40K RAM starting 2000Hl $250.00 
!Manual: $40.001 

TEXT PROCESSORS 
TFS · Text Formatting System. At last a full featured text processor for NorthStar that youcan rely on! 
TFS has left & right margin justification, page numbering, chaptering, page headings, centering, paged out· 
put & MORE. Supports powerful text manipulations including: global & 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 twof2) user's manuals: 
one is a Quick Start manual to get you going in minutes. the other is an in depth study of TFS . !TFS 
requires RAM from OOOOH to 2000HI $75.00 (Manual only: $20.001 

COMPUTER AIOEO INSTRUCTIO N 
M I S S · 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 
pre-programmed lessons which run under MISS. Complete with user's manual .. $40.00. !Manual alone: 
$10.001 

ASSEMBLERS 
ARIAN · A complete BOBO assembler that interfaces directly to your OOS. 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 com· 
plete with a 51 page user's manual !ARIAN requires RAM from OOOOH to 2000H) $50.00 !Manual alone: 
$10.001 

ARIAN Utility Package · Several disk based utilities. Includes a complete OEBUG Package: 
$50.00 

PROGRAMMING LANGUAGES 
'Tiny' Pascal · This is the famous Chung/Yuen '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 l6K to do thisl $40.00 

UTILITIES aEBE . !Does Everything But Eat!) This is a must for NortflStar user's, You can: COMPACT & 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. $40.00 

SPECIFY SINGLE OR DOUBLE DENSITY 
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TRS-80 COMPATIBLE SOFTWARE 

'Tiny' Pascal FOR TRS·BO Energy-Miser

Now you too can have Pascal! The famous Chung/Yuen 'tiny' Pascal has been specially designed for Energy -Miser is a complete heating/cooling analysis program for your home, office or business! With 
the TRS-80! The full power and elegance of 'tiny' Pascal is at your command. Programs written in 'tiny' Energy-Miser you can calculate heat loss because of poor insulation, leaky doors and windows, poor plann·
Pascal run at least 4 times faster than the same program in BASIC! 'tiny' Pascal is also a great way to ing and more. With Energy·Miser you can predict the annual savings on your utility bills for various im
learn Pascal programming, & fun too . provements or modifications, including: use of solar power, better insulation. opening and closing drapery, 

Best of all, you only need a 15K Level ll TRS -80! No disk is required . The 'tiny ' Pascal operating system etc. 
is self-contained and very easy to use. But there is even more: Energy-Miser can also calculate your Return on Investment. That is, you can find 

'Tiny· Pascal is a subset of standard Pascal & includes: RECURSIVE PROCEDURE/FUNCTION, lf·THEN· your break point for converting to solar, for insulating better, etc. Energy-Miser even takes into considera· 
ELSE REPEAT/UNTIL, 'PEEK' & 'POKE'. WHILE 00. CASE, MORE! IPlus full graphics for your TRS·BOI. tion the Energy Tax Credit! Energy-Miser is a program designed to save your money! 

You can save and load progri\ms to and from tape in both source or compiled form. Energy-Miser is a proven program written by a professional and includes a complete user's manual for 
You get all this and more, plus a user's manual for $40.00 $22.50. !Minimum System 161( Level II, No Disk Required/ 

/UPe~/0£~~ ALL ORDERS PREPAID OR C.O.D. P.O. Box 1628 ~ ILLINOIS RESIDENTS ADD 5% SALES TAX 
Champaign, IL 61820 

~ (217) 344-7596 
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placed on technical papers Roschwalb, (202) 466-7800 
and exhibits. Contact Dr S or Vera Hirschberg, (202) 
C Lee, School of Electrical 653-6252. 
Engineering and Computer 
Sciences, University of Noue111l>er 27-29 

Oklahoma, Norman OK Sixth Datacommn, Pacific 
73019. Grove CA. This sym- 

No11e111l>er 15 posium is sponsered by the 
Invitational Computer Con IEEE Computer Society, the 
ference, Southfield ML See IEEE Communications Socie
November 1 for details. ty, and the Association for 

Computing Machinery. 
No1le111l>er 15-19 Some of the subjects of the 

White House Conference on eleven sessions are electronic 
Library and Information fund transfer, protocols, 
Services, Washington DC. routing and flow control, 
This conference has been new data network services 
called to help shape policies in Europe, and local net
on public access and works. 
dissemination of information For more information, 
in this country. Two issues contact Sixth Datacomm, 
to be covered are the POB 639, Silver Spring MD 
libraries' ability to help stop 20901. 
functional illiteracy and the 
use of computers, cable Nln1e111lier 28-30 

television, audio and video Business and Personal Com
systems as alternative routes puter Sales Expo '80, 
of information delivery. Philadelphia Civic Center, 
Contact Susanne Philadelphia PA. Contact 

111111111Ill11111111111111111111111111111 II Ill IIll Ill IIll Ill11111111111111111111111111111Ill111111111111111'§ 
TRS-80 PERIPHERALS .§

DISK DRIVES • 16k MEMORY KITS • PRINTERS from •1 E 
40 iracks. 2 sides for TRS 80, APPLE, CENTRONICS, INTREGAL E 
with power supply & case SORCERER DATA. NEC SPINWRITER. : 
VERBATIM DISKETTES $3.00 wfiumpers and instructions TEXAS INSTRUMENTS. S 
DYSAN DISKETTES $4.60 LIFETIME GUARANTEE!ll!! ALL AT GREAT SAVINGS!! ~::: 

TRS·BO computers in stock!! 

We also carry APPLE, SORCERER. PET, SO SALES products. WE WILL NOT BE UNDERSOLD. 

TRS·BD SOFTWARE 

GAMES UTILITIES BUSINESS 


ANDROID NIM . .. $14.00 NEWOOS+ . $99.00 GL. AR. AP. PAYROLL INTERAC· 
nim robots that wink and respond. Enhanced DOS. Contains many TIVE $350. reporls include 
Excellent graphics and sound. improvemenls over TRSOOS. 7 unbilled invoices, open/closed 
STAR TREK 111 • $14.00 useful utilities built in. For 40 accounls, ageing. Trial balance, 
Travel through the galaxy on the track use also. income slalement, balance sheet. 
Enterprise and desuoy kilingons. NEWDOS . . $49.00 Handles 200 accounts, 1750 
New updated version. Same as above without utilities. transactions. Based on Osborne 
AIR RAID . $14.00 SYSTEM INTEGRA TIDN TEST method. Stand alone of each $95 
Real lime shoaling gallery. ........ . .. . . $29.00 INVENTORY II . $99.00 
SARGON:CHESS . . . $19.00 tesls memory, disk drives. and activity listing, complete listing, 
Best chess for TRS·BO printer. selected listing, minimum quantity 
LIBRARY 100 . . .. $49.00 MICROSOFT FDRTRAN$325.00 search, 1000 items per disk 
100 games, ulilities, and business CPM . . $150.00 All ABOVE PROGRAMS 
programs in one package. RENUMBER $14.00 BY SBSG 
Greal value! disk ... . .. . .. ... $17.00 ELECTRIC PENCIL . $99.00 

G2 LEVEL Ill . . $49.00 by Michael Shrayer 
FOUTH by MSS . . . . . $35.00 disk . .. ... .. . .. $150.00 


BEST word processor for the 
TRSBO 

The above list is just abrief summary ol some ol our most popular soltware. We have a large selection ol other 
Software for many uses and !or many computers. Documentation tor any ol our prog1ams is available on re· 
quest. lf you have any questions, please call. We would like to hear lrom you. 

TO ORDER, CALL OR WRfTE: 

MIDWEST C.OMPUTER PERIPHERALS 
1467 S. MICHIGAN AV. 

• I CHICAGO, IL. 60605 r-------------1I WSA' I . 13121 251-5028 : FALL SPECIAL I 
I 10% Discount on 1
I all Software orders II ,,~,,•··"·"lC.0.0. ·"'··· ~2 1 over $100 1L___________ ..! 

~ • TRS-80 is a Registered Trademark of Tandy Corp. 

iim111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 

Produx 2000 Inc, Roosevelt 
Blvd and Mascher St, 
Philadelphia PA 19120. 

No1>e11rl>er 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 

Oece111ber 2-6 

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 I 
manufacturer interface ses
sions on the use of Mod

=fomp computers and their 
ielated software. Contact 
Kathy Black, MUSE, 4620 
W Commercial Blvd, Suite 
6C, Tamarac FL 33319. 

O ece111l>cr 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. 

Occemhcr 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 . 

Oece111lier 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. 

Oece111ber 8-9 

Data Processing for 
Businesspeople, Cherry Hill 
Inn, Cherry Hill NJ . 
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, 
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140 Barclay Ctr, Cherry Hill 
NJ 08034. 

LJece111l1er 10-11 

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. 

Oece111l1er 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. 

Oece111/1£•r 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. 

Oecen1l1er 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 

/m111ary 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 infer

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. 

/mwary 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. 

/<1111rnry 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. 

/t111w1ry JO-f.-d,,·w1ry 1 

MIMI '80 Asilomar, 
Asilomar Conference 
Grounds, Pacific Grove, 
CA. This symposium c.overs 
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. • 

EVTE'sEits 

Personal Computer Society, 
POB 147, Village Sta, NewThe Formation of a 
York NY ~0014.New Personal 

Computer Society 

Do pe1 ,onal computer ICS Announces
0wners need a national New Courses 
organization? A personal 
computer user named Abby Integrated Computer 
Gelles would answer in the Systems Inc (JCS), 3304 Pico 
affirmative. She was inter Blvd, POB 5339, Santa 
acting with a number of the Monica CA 90405, has 
attendees of the National announced the fall and 
Computer Conference Per winter schedule for their 
sonal Computer Festival last Short Course series. Courses 
June when the usual pro and on computer graphics, 
con arguments were raised digital signal processing, 
in her conversations. She is troubleshooting micro
convinced there is a need. processor systems, and 


So, with some kindred 
 other topics, will be 
spirits in New York City, covered. The courses will be 
Abby has formed the Per held in cities around the 
so11al Co111p11ter Society. United States from Novem
You can find out about ber through February. These 
what she is proposing by courses are structured for 
writing her at: Ms Abby technical and managerial 
Gelles, Executive Director, personnel.• 

1FULL SCALE ARTWORK MASTER ~ 

2 
.. • DEVELOPED 

MAGAZINE ART .. FILM • • PHOTO RESIST .. ETCHED 
ILLUSTRATION POSITIVE NEGATIVE IMAGE ON CIRCUIT 

COPPER CLAD BOARD 
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-at-a-kind PC's. use special dry transfer patterns as 
a direct e)ch resist right on the blank copper board . 
Do it all with the E R-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 . Cry Ferric Chloride (makes one pint) 1.85 
ER-5 Six sheets Pos-Neg Copy Film, 5"x6" 4.75 
ER-6 Film Process Che micals .. . . 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 inc luded in ER-4 se t 

the DATAK corp. 

65 71 st St. • Guttenberg, N. J . 07093 
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Dan S Parker 
1007 Third St #3 
Davis CA 95616 

In the few short years since the birth of 
the personal computer, the list of peripheral 
devices has grown tremendously : pr· inters, 
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 Parlwr is presently completing 
worl< on a PhD degree in Physics at 
the University of California at Davis. 
His area ofresearch 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. 

No more! Enter the PRO, Cherry's new 
entry into the personal computer keyboard 
market (Cherry model 870-0SAB) . 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, I ower 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- oper·ation (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 
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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 µs after 
a key is pressed to insure data stability and 
is nominally 100 µs 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 . 

Circ le 98 on inquiry card. 
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WALNUT FINISH 60Wx28Hx26D 

• 	 SILENT 50 CFM FAN 

FILTERS AIR AND VEN· DESK 

TILATES DISK DRIVE 
 PRICEAND DISKETTE 
STORAGE AREA. 

• 	 LEFT CABINET IS 15w x 

14h x 24d HOLDS 
 $369.00 
4 DISK DRIVES AND 
90 DISKETTES. 

• 	 FOUR ELECTRICAL DEALER 

OUTLETS INSIDE 
 INQUIRIESCABINET. 

• 	 SIX OUTLETS (5 INVITED
USABLE) ON BACK OF 

DESK. ALL CON

TROLLED BY MASTER 

SWITCH. 


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! 

MAI LING LIST 
by DONTHO 

ELIMINATES AT LEAST60% OF TIME REQUIRED TO ASSEM· 
BLE DATA IN MAILING LIST e 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. 
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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 l /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 level , 
darkness and light ,· magnetic fields, pressure. 
the presence or absence of people or objects, 
ampl1f1ers , analog memories and 

mathematical functions .. . 

you're willing to build your own 

a d1v1s 1o n of 1.r conwell c o rporation 
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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/t. 
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 lronman 
(POB l 260D, 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 $13 5 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 IDM-111 32K $49 
You can use it to maintain adata base &produce reports without any
programming. Define file parameters &report formats on-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-Ill is the first word processor specifically designed for the TRS-BO 
that uses disk storage for text. Written mBASIC. 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 seloction code used. 32K version fast SHHL 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 arecord by spocifying akey. Features hashing, blocking, 
buffering technique. 

Send SS for each manual. 

MOD-II, superior, integrated software available. 

MICRO ARCHITECT 
96 Dothan St., Arlington, MA 02174 

NO FRILLS! NO GIMMICKS! JUST GREAT 

DISCOUNTS 
MAIL ORDER ONLY 

HAZELTINE 
1400 . 

DIGITAL SYSTEMS 
Computer .$4345.00 

}1410 . . . . . . . . Call 

1420. For 

1500 . ... '' Prices . 

1500(Kit) .. 

Double Density 
Dual Drive . 

IMSAI 

2433.00 

VDP 80/ 1 ODO $5895.00 

I 779·2 .. . ......... 995.00 
700-2 . . . ... .1350.00 

I CENTRONICS 

PCS 80/ 15 . . . . . 599.00 
16K Memory assem.. . 399.00 

DEC 

Micro Printer .... .. .395.00 
703 tractor . ... 2195.00 

LA34 .. . . . .. .. . ..1149.00 

CROMEMCO 

Horizon I assembled . 1629.00 
kit . . .... . 1339.00 

NORTHSTAR 

10% off on Cromemco products 

System Ill~ .. 4990.00 

kit . 1599.00 
Horizon II assembled 1999.00 

810 Printer . . . . . 1595.00 
TEXAS INSTRUMENTS 

TELETYPE 
Mod 43 . . . 995.00 

Optima Cabinets (New) .... 99.95 
5" Scotch Diskette ... . Box/29.95 
8" Scotch Diskette .... Box/34.95 

Most items in stock for immediate delivery. Factory-fresh, sealed cartons. 

DATA DISCOUNT CENTER P.O. Box 100 
135-53 Northern Blvd., Flushing, New Yoril 11354, 2121465-6609 

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. 

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$ 6 95 $ 9 95 or contact Cover Craft. • • • 

Can you afford to wait any longer? 

~I --_r; Sf2x~~rierfN~~FTTelephone (603) 673-8592 

fUlAGSAru·r 
M 

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. . . .. S145t 
• MAGSAM II'" - Single Key support with full Record and Key 
Delete capabi lity. . .. S99t 
• MAGSAM I'" - Ent ry level version. Single Key support without 
Delete functions. . ............ ... . $75t 
• MAGSAM'" User Guide only - comprehensive tutorial and 
1·eference manual. . S15 

Available for 8"" soft sector. M1cropolis. and TRS-80 disk formats. 
Requires CP/ M' or derivative and CB ASIC . Distributed as CBASIC 
subroutines 1n source form. 
Visa and Masterchagre welcome. Dealer and OEM inquiries 
invited . 

(MAG) MICRO APPLICATIONS GROUP 

7300 CALDUS AVENUE 
VAN NUYS. CA 91406 

• Trndemark of D1g1tal Research . t Single site license 
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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 

Whatyou'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. 

BO 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/Om plus the source for 
many standard library functions; BOS 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 1s a tra9 en1a1k of D1g11a1Aesea1c t1 Corp 

· · UNIX is a trademark al Bell Laboralones 


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 /ournal 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 r DISCOUNT PRICES'\ S-100 INC. 
Microcomputers & PeripheralsBUS! OUR 

LIST SPECIAL B
ITS 

PRICE CASH YTES 

S-1 OO's Three Ring Binder w1Ten 
 PRICE OOKS

Vinyl Jackets for 5114 Mini ARGAINSFloppies (Holds Twenty Diskettes 

Plus Directory Pocket) 13.00 7.00 


lmsai "8080" Kit complete w/Front 

Panel 750 .00 625 .00 


S.D. Single Board Computer Kit 239.00 200.00 

Godbout ECO NO RA Mm 11 129 .00 110. 00 

Anadex DP 8000 U!L Case 995.00 850.00 

S.S.M. 10/4, 2P ~ · 2S 159. 00 135.00 

Georgia Magnetics 8" Diskettes Solt 


Sectored per Box of 10 45.00 30.00 

Shugart SA 400 51/4 ", Dual Density, 


Bare Drive 450.00 295.00 

Cromemco • SWTPC • Lear-Siegler 


Subject to Available Quantities• Prices Quoted Include Cash Discounts . 
 Hazeltine • RCA • North Star 
Shipping & Insurance Extra. 

Verbatim • Perkin Elmer and others We carry all major lines such as 
S.D. Systems. Cromemco. IMSAI, Vector Graphics, North Star. Sanyo. ECT. 


TEI, Godbout. Thinker Toys. Hazeltine. IMC 
 Fast, off the shelf delivery. 
For a special cash price telephone us. 

Call TOLL FREE 800/523-5355 

Bus ... S-~DD .. ~nc. MARKETLINE SYSTEMS, Inc. 
Address . . 7 White Place 2337 Philmont Ave., Huntingdon Valley, Pa. 19006 

Clark, N .J. 07066 215/947-6670. 800/523-5355 
Dealer Inquiries InvitedInterface... 201-382-1318 

the ULTIMATE in16K STATIC RAM 
CHEAP VIDEO 

BOOK&KIT 
with ONLY $42.95 

$275 450 ns 

$300 250 ns 

memory chips 

Assembled. Tested and Guaranteed 

Static TMS 4044 or equivalent - Fully Static 4Kx1 Memory Chips 

for full OMA capability, no tricky timing problems. 


Fully S-100 Bus Compatible - All lines fully buffered. Dip Switch 

Addressable in two 8 K block, 4K increments. Write Protectable 
 * Scrolling· Full performance cursor. 
in 2 blocks, Memory Disable using Phantom, Battery back up * Line/Character formats of 16/32, 24/80, 32164 . . .. 
capability. or almost anything. 

Bank Select - Using output port 40H (Cromemco software * Graphics -up to 256 X 256 B &W; 96 X 128 COLOR 
compatible)-addressable to 51 2 KB of Ram for time share or Crequires!ow-cost option modules) 
Memory Overlap, also has alternate ports 80 H, COH. * Works with 6502, 6800 and other micros. 

Guaranteed - Parts and labor for one year. You may return the 

undamaged board within 1 0 days for a full refund . 
 SPECIAL OFFER: Buy the Kit Cupper case alpha

numeric option included) & get the Book at 1/2 price.Orders - You may phone for Visa , MC, COD ($4 handling charges 

for COD) orders. Personal checks must clear prior to shipping. 
 IDiA ELECTRONICS, DEPT 11B,10ZOW. WILSHIRE HLVO .. OKLAHOMA CITY. OK 73116 
Shipping-Stock to 72 hours normally. Will notify expected ------------------------------------------------------;I'm Sold, PLEASE RUSH ..... ( ) SEND FREE CATALOG 1shipping date for delay beyond this. Illinois residents add 5% 

tax. Please include phone number with order. 
 ( J TVT·6 5'8 Kit& Cheap Video Cookbook - $42.95 !enclosed) 	 I 

I 

I
( ) TVT ·6 5;g Kit only (book required for assemblyJ-539.95 I 

name:__________________ I 
I 

address:__________________ I 
l 

P.O. Box 906 Phone: 
city: 	 state: zip: ' :S. C. GDigital Aurora, IL 60507 (312) B97-7749 

!.~-~':!~l!~~~s__~E~~~~·~:._t~~o_l!;!~L~~~E_!L!~:.~~~~o-~:!.l!·_~K-7~~~---1 
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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. 

available for $1. Contact 
Jack Williams, MCIA, 902 
Anderson Dr, 
Fredericksburg VA 22401 . 

Free Newsletter 
for Science and 

Technology 
Educators 

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 

Microcomputer 
Investors 

Association 

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: Taward 
Affordable Computers: Net
working and Graphics; 
M icroco111puters in Instru-

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 

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[, Associates applications (Payroll with Cost Accounting , Accounts Pay· 
able (, 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® forthe 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[, Associates. We furnish the buyer BOTH the TRS-80. Model Iver
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 (, 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£, Associates 
source programs in CP/M and CBASIC. 

CPIM Operating Syste m . . s 150.00 
CBASIC Compiler . _ . . 95.00 
0[,A Payroll w/Cost Acc ounting . 250.00 
O(.A Accts. Rec./Acc:ts. Payable... . . . .. • . . . . • .. . •. .. 
Q[,A General Ledger w/Cash Journal 
Q(,A CBASIC books for above (c.ic hJ ..... . ....... ... . .. . 
DO WNLOAD pr ogram .. 

T RS -BOisa registered trademark o f Rad io Shack,,, land y company e . .... 250.00 
. 250.00 

... . . 15.00 
.... 95.00 

CP1M is a registered trademark o! D igital Re search 
CBASIC isa registered trademark of Software Systems C V ·e I E_ l ~,... l ~ I ~, IT 11 IC S 

IN 
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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#l, 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 
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Circle 288 on inquiry card. 

Circle 221 on inquiry card. 

'• ,
MD-690 b Single Board Computer , • 

• 
• 	 1KRAM $299 Assembled., 
• 	 10K PROM space . , 
• Parallel keyboard input $239 Kit,• ~···-\:Jc.,'?-
• Memory-mapped video firmware • _...:.._~ ~(o~ 
• 	 Fully S-100 compatible "~o'V' ~ 

(inc luding 8080 type 1/0) , •'c.~ <!:?~ ~ri,~ 
• MONBUG II monitor included e ~) 0x,v ....,. c,ri,~'Q 
• 2400 baud cassette interface , ~c!P.t' c:/" ,"?-c.; 
• 	 20 1/0 lines ,•1'\~ v ~+ ~,o 

,.. 8'' (f 
• 	 RS-232 level shifters • ~ ,,,@ q_0 
• 	 Real time clock e,~ ~+ oc; 
•OMA ' ....~ q_9 . 

• 	6809 "~,~~"'" \:f"~ . ~ ~#· d ' 
• , ~f5. cJ.0•, .Ao ~,.,, #'?"~~~,.,,<o:-l. 

, ~ ~~c,Ov-0&
•l<.8 

(0MrtlCOMPUTER PRODUCTS" 
5·100 • TRS·SO ~ 

1APPLE • PET ~ 
ADD·ONS 

SPEECH SYNTHESIZER 
Quality, intelligible natural sounding COMPUTALKER 
Speech Synthesizer, a proven superior product since 1976, 
comes complete with Load'N'Go software, user 
documentation and source programs. 
CT-1 S·l 00 Bus Plug·ln .. . .£495 
CT-lT TRS-80 add on w / inlerconnecl to self contained 

enclosure. . 595 
CT-lA Apple add on w/ interconnec t to self contained 

enclosure . . . . . . . . .. . . . . . . . . . . . . . . . .. . . . . . . .. . . 595 
CT-lP Pet add on w / interconnect to self contained 

enclosure .... . . . . .............. .... .595 


FLEXIBLE DISK DRIVES 
Quality single or dual headed single or multi-drive 
configurations. Interconnects to self contained enclosures. 
Load'N'Go software and cable interconnects available 

when required. 


35/40 TRACKS

Flip Sided Dual Sided 

40Fl Single Drive 5400 40Dl Single Drive S500 
40F2 Two Drives 5700 40D2 Two Drives $800 
40F3 Three Drives 5990 40D3 Three Drives $ 1090 

ALL PRODUCTS 

Fully Warranted- .Sold Di recl -Shipped Direct from Stock. 
Please contact us for prompt, personal, professional service. 

DIAL (714) 

N0.1 OMNI 

(714) 661-6664 

/' 
32422 Alipaz St .. Sa n Juan Capistrano, CA 92675 

Ci rcle 287 on inquiry card. 	 Circ le 177 on inquiry card. B)'TE November 1979 239 



Circle 73 on inquiry card. 

1tt'I> cclR1lr 
SENSATION! 

You have been reading about our astounding 
Pascal MICROENGINE'"" CPU lhal execules 
Pascal 13x lasterthan an LSl-11and3x 
taster than a POP11-34. Your orders show 
it~ That is our Model X-90. 
Now meet another sensat ion in our X-pert 
Systems"• configura tion. CRT Model X
920. 
·rr.1dema1k Westem 01~Ma1 Corporai.0 11 

DISPLAY/EDIT TERMINAL 
Model X-920 

$968*~•
5856*(Without 18 lunction keys) 

STANDARD FEATURES (partial list) 
• Microprocessor con1ro lled 
• Seria l RS232C and 20 rna current loop 
• 10 baud ra les- 75 lo 19.200 
• 24 lines x 80 char aclers 
• 96 ASCII d1splayablecharac1ers 
• Upper and lower case 
• 	 12 x 10 character resolullon 
• Dl1al 1nlens1ly display 
• Clear full 1n1ens1ly dala only 
• Programmable reverse video 
• Programmable underline 
• 105 keys w1lh alpha lock 
• 14 key numeric pad with dec1ma1 
• 16 spec1al Iunction keys 
• 8 edit flmcl1on keys 
• 2 block 1ransm1ss1on keys 
• Sell test morle 
• Protect mode 
• Block mode 
• 80 slorable l<1!)h1ng 
• lnserl'clele1e c t1aractcr and line 
• ScroJhng 
• A(fdress11ble curso1 
• 	 A t 1ost of olher lealures. 1nc lu<l1ng cu rsor contro ls 

anc1 re rn ole commands such as clear lo nulls. 
spaces. end al hne. end of screen se1 h1.lo.lc ro 
1ntens11y set blink. elc 

• Opt ional scr"cen prml & 2nd page memory 

For our system or for yours. 1n commercial. 
technical. educational or personal apphcat1ons. 
the Computex X-920 is unmatched in its price 
class 
Coming soon is our Model X-8000 Tt11s h•gh 
performance 16-b1I CPU. using the Z-8000. 
addresses BM t)ytes ol memory directly' 

All features of the Hazellme 1400 cmd AOM-3A 
Plus: 128 ASC II cl1arac1ers , 

7 x 10 matrix .. . Reverse 
f video Print key 

... ~ St11ftlock Transparent 
mode "ackspace 
Tabbing Integrated 

,, numeric pad 

• s799• 
List price 5 956* 

PERKIN-ELMER (Model 550) 

011 the shell delivery now on lhe Model X-920 
and P-E Model 550. Same day shipping on oll 
orders with cert1f1ed cash payment Specify 
shipping and add 40 lb cost. Any difference 
refunded A 525 connecting cable free wit h 
every CRT ordered before Decembe!' 1 
Customer satisfaction is guaranteed. Full re fund 
with the return or any product within 10 days 
Service contrac ts available. Systems catalog S1. 
Pascal MICROENGINE'" owners manual 519.95 
(postpaid) 
•LIMITED TIME cashprice. 10%down guarantees 
pnonty IL residents add 5% sales ta x Master 
Charge and VISA accepted. 

(312) 684-3183 

~hR~p~e~E!p!t~ 
5 71 0 Drexel A venue 
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 

Free 
Software 

NEW, never before available! 
A Complete Program ming 
Course for the 8080! 

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 
language programming 
or Z80 machines. 

in 
on 

assembly 
8080/8085 

TEXT 
[J Practical Microcomputer Programming: 
The Intel 8080 Over 300 pages of heavily 
documented programming information. 

#093 $23.95 

WORKBOOK 
[J Workbook for Practical Microcomputer 
Programming: The Intel 8080 Study guide 
that parallels the text, with many worked-out 
examples. #228 $9.95 

SOFTWARE 
CJ An Editor/Assembler System for 
8080/8085 Based Computers Will run on any 
8080/8085 or 280 machines, includes coupon 
for FREE object code on paper tape. 148 pp. 

#157 $15.95 

D All three books - A complete course! 
$49.85 

BITS carries over 200 titles of books on 
microcomputing, including-

Ci Basic BASIC, 2nd ed. by James Coan. 
Contains step-by-step instructions with 
many illustrations and example programs for 
learning BASIC. 256 pp. #014 $8.95 

[J 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 

D Practical Microcomputer Programming: 
TheZ-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/llem USA, $1.00/item foreign, to a 
ma ximum charge of $3 .00 . Fore ign airmail 
$7.00/i tem. 

DIAL YOUR BANK CARD ORDERS 

TOLL FREE 800-258-5477 
(In N .H. dial 924-3355) .... 


.->: ., ..; • 

or enclose your check with this ad: 
161119BITS Inc Books to erase the impossible 

POB 428. 25 R ou1e 101 West . Peterborough NH 03458 

Ask for our new, FREE Catalog 



Circle 217 on inquiry card. 	 Circle 353 on inquiry card. 

Pascal/ MT 

from 

/Meta1e~ 

BOBO/ ZBO 


• 	 COMPILER & SYMBOLIC DEBUG! 

• 	 RUNS UNDER CP/M ( & Derivatives] 

• 	 Generates Rornable Machine Code 

• 	 Needs only 32K bytes 

• 	 Output is 1OX faster than P-code 

• 	 Efficently cornpiles a subset of 


Standard Pascal 


Available for ALL CP/M Systems 

$88.85 

Options include: real/business arithrnetic 

rnulti tasking, interrupt procedures, etc. 

Call/Write 	 Meta Tech 

33DB Midway Drive 


Suite 289 


D e a ler Inquir ies 	 San Diego, CA 9211 0 
Invit e d [714] 223-5566 X2B9 

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 & SPECI Fl CATIONS 
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 

Demons trat ion 


14~ .\~ · ,, F or Further lnfor mil l lOn Ca ll 
~~·.-f1 'l} f,., (415) 455-4034 
\:l~· / {- ., ·-

Textwriter Ill $125 	 ' : '."!B\\<!i i:::lt:J~(ij "'·· 
Manual alon'. Sl5 ~i}O,.,, ' '<:i'Jt;. 

A<!d S;tp,, onler 1•r \h ioo1n9 @. ;/, ~... naturally t
: . 

~ $}SOF<lfe1Qn •irm 1I 	 ,,J;.{:.'IJJtlL,.., bug free_
SI ciwa UPSCOD 
C~Wo•n1a ru«l.,r1u ~dd 6Y,'l<. 1~t~\ UK 1492 Windsor Way, Livermore, CA 94550 

It's · LDGIC 
@Q[]@for graphics! .. 

3D GRAPHIC SOFTWARE 
for Apple 11, TRS-80, 8080 and 280, 
M6800, and BASIC. 

Pl us Graphic Drivers for Dazzi er, 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're open 9 to6 . Monday 

thru Friday, central time. 

Give us a call. 


FUN & 	PROFIT 

HEAVYWEIGHT BOXING - You match 40 con
temporary or all time great boxers in computer 
fig·hts. 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 sched u Ies 
A, B, D, G and TC. Specify if you have a printer 
when ordering this program. 

$39.95 Postpa id 

Send check or money order to : 
Dealer inqu ir ies inv ited. 

SOFT SALES 
1524 UNIVERSITY AVE. 
ST. PAUL, MINN. 55104 
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Circle 58 on inquiry card. 

DESKS

AND


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? 

erA 

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 H omeb rew 

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.• 

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 Wri te to: 

Hayden Book Company, Inc. 
50 Essex Street, Rochelle Park, N.J. 07662 

Pri ces sub1ect to change wi thout not ice 

Circl e 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 examp_les. Send your 

check for $19.98 to: 
Sterling Software 

15832 Lime Grove Road 
Poway, Calif. 92064 

(714) 748-1750 
Collfornlo residents please odd 6% soles tax. 

MICAH presents 

OSBORNE~ BUSINES~ SOFTWARE
MICAH 

in CBASIC2 or CROMEMCO 16K BASIC 

* features * * hardware required * 
Four Complete P.1ck.1ges-- One or more 8" or 5" Floppy 

Gener,1l Ledger Drives 

Accounts Receivable CRT wilh cursor .1ddressing 

Accounls P.w.1ble 132-Column Prinler 

P.iyroll with Cost Accounting 

Stroni.; support from Osborne M.mu.1ls 
CBASIC2 rum under (PIM or under CDOS 
version 1.07 on Cromemcocompulcrs 
16k BASIC runs on Cromemco computers 

Cursor .1ddressing roulines for H.uelline, 
leM Siegler .lnd Cromemco !Beehive) 
Termin.1ls 
Source Codes .1nd lnsl.111.alion lnslruclions 
provided .1lon~ wilh disks 
Aulom.1lic Comm.1nd St.ul-up 
E.lsy lo .1pply to .111 of your business .1nd 

HH>KllfK 
AddSC, 1n1 ,h1111un1t 
(,tio l ,MttJf,1."l ",111•, l ,t• 
tll.IOl!l·\ltll•·\lltl'llP 

·\1 t· : " l l!CH ..111.! 
Od•turw.\Unu.11.Sl;,.,,,J, 

systems needs 	 • DEALER INQUIRIES INVITED 

O l lffl{,\11(..\I! l'IH>OUCl'itlf Dl '-" TINCllON 

• 	 lXl'·\N01Allc""'( l' ,\ l1n • \\ICROl'LOI V1·0•,1hlt• 
11111 Croml'mfo \0T1w.1r('I f'1 1nlt'1(. t,1ph,.,1 • O!IC J<.1(1!.'>lt111C"1"11wmco 

(1m 111uh·«•I• D UI'.'! 10M. U 1rt11w .frn 	 • ORIVE ·<·u-.1111111tl'd l'rn11 ..1
• (')ll"-\<.,(0111 t •r•11u1r"N'\OC l'IM ,md (l)O<.,I Dti1t-"1• :> l't)()l 1( :11mwm,,,r , ,.m,11 

• 	 l)lll'i .? 1 01~J.. U11l1 he. lm • BLACKl·\(I( •lumu,ol (".1 ..no 
("1rnn1•mcn1 U11h111 

• C, 111 o r W rilt' i or Frel' C.1t .1lo).\Ul' .ind More lnform,) lion • 


• We will Cuslomize ,wy of our progrJms .1t our St.lnd.ud Consulling R.1les • 


a Ah! MICAH ....Satisfyin' Software 
Thill turns your system on! 

Ml( ro Applications ~ nd H.udw.are 

llm 21212 

5.m fr ~nd~r n, C.1lifoini.l '14122 USA 
phom•: .iLi l foh.J-07 78 

MICAH CONSULTANTS and SOFTWARE DEVELOPERS 

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 
• % MEG Disk 

$3208.50 

ADDITIONAL 32k RAM $418.50 
ADDITIONAL DISK DRIVE (1st): 

$1069.50 
ADDITIONAL DISK DRIVE (2nd, 3rd) 

$558.00 

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 MACRO ASSEMBLER 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 convenieuce features. 

M69AS ..... .. ............. $75.00 


All programs come complete with Programmer's Guide and extensively 
commented assembly !isling. 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 $5 for air postage & handling. 

•eoler inquiries welcome. FLEX is a trade mark of TSC 

Ed Smith's SOFTWARE WORKS 
P .O. Box 339, Redondo Beach, CA 90277, (213) 373-3350 
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Heuristi(;s 

Speechlink™ 

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, modeI 20A $189. 

Heuristi~s 
INC 

1285 HAMMERWOOD AVENUE 
SUNNYVALE, CALIFORNIA 94086 
408/734-8532 

Extended Multiplication 
with the Tl-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 Tl-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: Tl-58 µro gram fo r 11111ltiµlyin g two numbers with an 
answer totaling 11µ to 90 digits long . 

. 	 ·- ·- · 

. 
r~ uf'l l: t ~. ; P1J~· ~ CHI t

-. , ..., 
'- ' ..:. ; 

l .: 2 

-, ,-, .; 
:_: :_; i 

o i: 12 
o c1 :~: 
1:;1::4 

CJO 
,_,.:..:. 

C112 
0 l:::: 
0 '. 4 
,-, -: C" 
'i;. i 

15 E 
i 1 A 
12 
i ·:·.:. _, !_. 

14 

76 LEL 
' c:: E 
.., , en::: 
0 i 
oc ::; 
42 	 ·:;TC 
Ci 1 ! ; ; 

.:+:::: '.:;T
oi:. 1-, 

C14 .:t 
69 OF 
l :· 

·::, ~· FT 
ct· LE: 

,_, _, 1 i A 
·~ C Ci ~ ::: 	 " .-, ::;T 7-: 0 4 '?

01:; 01 01 050 
,- , ;:::: i020 6'~ OF 

0~::1 <:.1 2 1 
022 

054 
024 '?2 F:Tti 

76 L E:L 

c2~: 

E: 

05'3 
02'3 

0 1 C! i 
060 
Ofc, io::::o 

o:::: 1 
032 
::1 :::: :c: 6 9 OF 
::: :::4 21 ·::· ! C! t 1 5 
Ci:~; 5 t, ·3 OF' o ~~, i:, 

u ~-· = (C!3t, 	 24 24 
":''-:: F"Tt1 
4 c: F:C L 
0 l Ci 1 

040 	 4 2 :::TO 
C!41 	 o:~: !-i·:: 072 

ii / 	 -'0·~2 6':'< OF 
u ,·4 

CH4 
!).:15 

; : 

'j 7 D::;Z 
Ut. Cit. 

C':c: F"C+ 
c1:i 05 
6.5 
?:~: F'.C* 
c :~: o :~ : 

54 
74 :::::t·h 
01 Oi 
? :c: F:C+ 

6'3 OF' 

55 
Oi 
5 2 EE 
Ci t : t: 
54 
c:: ·::, ItH 
HOF 
.-, 
::.:. l 

~ 

7 4 ·:;r'i* 
01. 0 l 
i:::i 
Oi 

Listing co11ti1111ed 011 oµµ osite µage 
Apple ~' is a regi stered trademark of Apple Computer Corporation 
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43 F'CL 
09 o·~ 

4.=, :::TO 
01 0 1 

04 04 
~" oo c1 0 
1.=. 49 4·3 

.=_ '3 t: i C~ TD 
=:o i4 D 
~: 1 43 F.·1-L 

02 o.=. 
- ~· :: 4~ '.:;TO 
34 07 C7 
_: 5 4 .=: F.'. C: L 
.c. 6 C'4 04 
=:7 42 :::T O 

=··=: oc 00 
:;: 9 4 ;: F.: I= L 

4:;: F.:CL 4 0 01 Cl~ 
02 02 ...; 1 4.=, :::TO 
75 05 05 
01 42 :::T O 
54 0·:1 0'3 
44 :::uf'1 45 .:.·3 OF' 

.- , c::46 •.) ,_I01 1:1 1 
'32 F:rn 47 
7 6 LE:L 03 
: 4 Ii 42 ::: TO 

so o::: o:=· 
01 Oi 51 61 GTD 

C'_; .- ,.:.: 00 00·::.·;:; F·F:T 
t.'3 OF 

''4 00 0 
~~ 00 0 

Listing 1 continued: 

,-;:=:1-, 5.=_ EE 
o::: 1 
o:~: .::. 69 OF' 

- , ; 
_, .i 

22 Hi' I 

74 :::t·1* 
c::::: t, 01 0; 
•..i::7 ,:,-;:; OF 

21 21 
u:::9 

i c::;09 0 07 C7 
Cl'} 1 00 00 i 6 
IY<2 17 
1_1 ·~ ·= 6 '3 0 F' 

.-, I:' .-, c:' 

.,:1._I ,,:1 ._I 1 '3 
0'35 43 F:CL 20 
!=!-lt, o::: o.::. .::. i 
0'37 42 .: TO 

07 07 
- .;4 ·;: r ;_ L ..:'-t 

O;:: j  "' 
4.=_ : c 

,u ~ i:1 :;: o= 
103 69 OF' 

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 0 
D 39904 
D 709058 
D 677695 
D 645793 
D 103475 
D 894028 
D 753563 
D 675490 

It appears at first that the Tl-58 uses the IO-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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___ 

Circle 85 on inquiry card. 

@lj(5 HAS IT! 

TEXAS 
INSTRUMENTS 
Tl-99/4 

\-Home Computer 
• 26 K ROM extended Tl BASIC . 

16 color graphics, and music and sound effects. 
• Higli quality 13" color monitor. 
· 16 KRAM user memory 
CTC'S DISCOUNT PRICE FOR THE COM
PLETE SYSTEM; CONSOLE & 13" COLOR 
MONITOR 

$1099 
Order now. Subiecr to availability 
by manu1ai.: turer. 

Price sub jec t to change wi tho ut nolice. 
Re1unds guaranteed prior to delivery . 

- C5'lJ(S -
The Computer People 

San Diego's largest Discount Computer & Calculator 
Store. 5560 Ruff in Road , San Diego. CA 92123 

Please ship me the fo llowing merchandise. 

Tl HOME COMPUTER PRODUCTS 
PHC004M H99/ 4 Home Computer 
PHA2000 Dual Cassette Cable 
PHPl 100 Remote Controls (Pair) 
PHP1500 Speech Synthesizer 

CO MMAND MODULES 
PHM3000 Diagnostic 
PHM3001 Demons tration 
PHM3002 Early learning Fun 
PHM3003 Beginning Grammar 
PHM3004 Number Magic 
PHM3005 Video-Graphs 
PHM3006 Home financial Decisions 
PHM3007 Household Budget Managemen t 
PHM3008 Video C!1ess 

PHM3009 Football 

PHM3010 Physical Fitness 


Speci al Prices on Calculators, 

Micro Computers. Acc essories 

HProgrammer Calculator 

HP-41 C Programmable Ca lculator 

HP-41C Card Reader 

HP-41C Printer 

HP-4 lC Memo1y Module 

SOROC 10-120 
Hazeltine 1400 
IMSAI VOP·42132K 

IMSAI PCS-44 / 32K 

IMSAI r.8080 

IMSAI r.8080 Kil 

IMSAI IKB-1 Intelligent Keyboard 

Cromemco Z-2H Computer System 

with 64 K. Dual floppy, lOMB Hard Disk 


TOT AL 
Shipping. add 3% 


Cal. residents add 6% tax 

Amount enclosed 


fcheck or money order) 


Sl099.00 
6.95 

29 95 
149.95 

29.95 
69.95 
29.95 
29.95 
19.95 
19.95 
29.95 
44.95 
69.95 
29.95 
29.95 

49.95 
249 95 
159.95 
319.95 

39.95 
849. 
695. 

4.695. 
1695. 

931. 
699. 
27 5. 

8.995. 

I 	 Charge to my D VISA 0 MASTER CHARGE 
Acct ti: ___Bank:: --- EKp. Date 

I 

' - ' -	 '- s 
s 

'- ' -	 ' -	 '- s 

'-

'- '- '- 
'- s 
s __ 

'- '-'- s 

'- ' -	 '-
'- 
'- '-'- 

Signature:I (Required if using credit card)
I Name ________ _____ ~ 
I StreetorP.O. _ _ _ _ ___ _ ___ _ 
\ City State_ _ Zip ___ 

~--------------~ 
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NA VI GATION - CALCULATES G ROUND SPEED A ND TRUE HEA DIN G 

,, 

FOR A LL QUADR A NTS 
I 

DISPLAY KEY 

ENTRY 
CO MMENTS REGISTERS 

LINE CODE 

00 0.1 ° ADDED TO Ro TRUE 
01 2401 RCL 1 WIND DIRECTION COURSE 

02 2400 RC L 0 TAKES CARE OF 
(DEG REES) 

I 

03 41 - TAIL AND HEAD R, WIND 
04 2407 RCL 7 WIN DS DIRECTION 

05 41 -
+ 0 . 1 °(D EGREES) 

06 2304 STO 4 R, AI R 
07 2407 RCL 7 SPEED 

08 51 
MILES/HR. 

+ 
09 1551 8 ~ 0 R, WIND 
10 1313 GTO 13 SPEED 

MILES/HR. 
11 1312 GTO 12 

12 2304 STO 4 R, AI R 

13 2404 RCL 4 SPEED e 
14 1541 8 x < 0 

t5 1320 GTO 20 R, WI ND 

16 09 9 SP EED 0 

17 00 0 
I18 51 + R, 180° 
I 

19 2304 STO 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 RCL3 

40 61 x 
41 2405 RCL 5 

42 1404 f SIN 

43 71 

44 1541 8 X < 0 
- 

45 32 CHS 

46 74 RS GROUND SP EED 

47 2400 RCL 0 

48 2405 RCL 5 

49 51 + IHUt:: 
HEADING • 

http:Sl099.00


CIRCUIT BR.EAKER PRICE SLASHING 

16K MEMORY UPGRADE KITS 

• 300 NS for TRS-80* $69.00 
•250 NS for TRS·80*, 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 -so· interface software, quick change print fonts , 
55 cps, bidirectional, high resolution plotting, graphing , 
proportional spacing. 90 DAY WARRANTY. 

TRS·80*COMPATIBLE HARDWARE 
DISK DRIVES 
More capacity than Radio Shack 35 track (BOK Bytes) drives. 
Fu lly 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-so· compatible silver 
enclosure. 90 DAY WARRANTY. 
CCl-100 40Track(102K Bytes) $324.00 
CCl-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;, times faster than line printer, full 132 c haracters, 
carriage bell tone. 

P1 CENTRONICS PRINTER $349.00 

Same as Radio Shack quick printer . 

CENTRON ICS CABLE for TRS-80* $39.00 

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 $ 995.00 
X-Y Plotter, RS-232-C or Parallel Interface. 
7" x 10" plot size. Multi-colored pens included. 

TRS-80* COMPLETE SYSTEMS 

$764.00 
$254.00 

TRS-80* LEVEL 11-4K reg. $540.00 $494.00 

TRS-80* LEVEL ll-16K with 10 key keypad reg. $799.00 

TRS-80* Expansion Interface 

TRS-80* RS-232-C Interface $84.00 


MISCELLANEOUS 
TRS-232 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. 


DISK OPERATING SYSTEMS 
Radio Shack DOS 2.2-No key bounce $14.95 
NEWDOS by ApparatLNo key bounce $49.95 
Enhancements to DOS 2.1 , enhanced RENUM, BASIC var ia
bles and constants locater, enable/disable passwords, auto
matic validity check for disk write, load and save up to 30% 
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 pr inter , 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 
wlo ERASE. DIR from BASIC, PATCH, LINK, user defined keys, 
key auto repeat, upper and lower case driver, shift lock, RS-232 
drivers, MULTl PROTOCOL COMMUNICATIONS. 

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: Requi res 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-so· to act 
as a dial!up terminal on any standard time sharing network. 
Provides a TRS-so· 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-so· 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 

Freight collect, F.0 .B. 
Charlestown 

Massachusetts residents add 
5% sales tax 
Dealer Inquiries Invited 

Circ le 81 on inquiry card. BYTE November 1979 247 

http:Sorcerer(specify)$85.00
http:Sorcerer(specify)$75.00


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-IO) 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': 

p = 0 
LEXORD S TAB(*Pl $A @Q LEN(1) $ B @P LEN(1) $ C 
+ *LGT(B,Cl = A C B :F(ORDERED) 

P = ?GT(Q) Q - 1 :(LEXORD) 
ORDERED 

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 . 

LU 
Cl. 

• 

a: 
0 
_J 

0 
u 
::i 
Cl. 
~ 
0 
u
• 
• C408l J71·4120 or by moil... 

VISA/Oonl<omericord or Mosrer Charge occepred For C 0 D 
odd 15% Col1forn1ons odd 6% soles rox No charge for sh1pp1ng 

when poymenr is enclosed 
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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 w ill teach a child or will 
keep the attention of a master. As a 

Portable Electronic 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 

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 

7 by 1 1/z 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 

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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or Average MPG, 
GPH •Fuel Used, Dis- a,...:;::::::::::::::.-1
tance since Fillup • 
Current and Aver TIDMA 
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- SYSTEM 
commodate either 
twenty, five-inch or MONITOR 
ten, eight-inch floppy 8080, 8085, or Z-80 
disks. The ' plastic ~rtshte~em~ncit~~f~~aur~~1
sleeves may be or- There is no need for the 
dered separately and front panel. Complete 
added as needed . A with documentation 
contents file is in- •$il111i2ill.9il5ill.______• 
eluded with each 1 
sleeve for easy iden- 16K EPROM 
tiflcation and organiz
ing . Binder & 10 hol
ders $14.95 Part No. 
BBOO; Extra holders 
95• each. Part No. 
BOO 

COMPUCRUISE 
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 maAagement 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 • 
Time, Distance and 
Fuel on Trip• Current 

OPTO-ISOLATED 
PARALLEL INPUT 

BOARD FOR 
APPLE II 

There are B 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 B 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. 

ASCII KEYBOARD 
TTL & DTL compatible • Full 67 key array 
•Full 12B 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. P70-05AB. $135.00. 

ASCII KEYBOARD 
53 Keys popular ASR-33 format • Rugged 
G-10 P. C. Board •Tri-mode MOS encoding 
•Two-Key Rollover • MOS/DTL/TTL Compat
ible • Upper Case lockout • Data and Strobe 
inversion option • Three User Definable 
Keys• Low contact bounce• Selectable Par
ity • Custom Keycaps • George Risk Model 
753. Requires +5, -12volts. $59.95 Kit. 

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. 

6502 
APPLICATIONS 


BOOK 

zao APPLICATIONS 


BOOK' 

This book will teach 
you how to connect a 
board to the outside 
world and implement 
practical applications 
for the 6502. (or 
ZBOJ. Applications 
range from home con
trol (a complete alarm 
system, including 
heat sensor), to in
dustrial applications. 
You will Iearn tech
niques ranging from 
simulated traffic con
trol to analog-digital 
conversion. A II exper
iments can be realized 
with a minimum of ex
ternal [low-cost) 
components. They are ..________.,. directly applicable to 

COMPUCOLOR II any 6502-based 
Model 3, BK $13 95, board such as SYM,

KIM, AIM 65. This 
Model 4 · 16K $ 15 95· book also studies in
Model 5, 32K $1B 95. 
Prices include color detail input-output 
monitor, computer, techniques and com-
and one disk drive. ponents, and is the 

logical continuation of 
C202 [or C2BOJ. By 
Rodney Zaks. 
SYBEX. 6502: Ref. 
0302: ZBO: Ref 
03BO. Each $12.95 

= .~ 

-9.\ 
[ii1J:J [;jt!Jlil~ PARALLEL TRIAC 

OUTPUT BOARD 
" '" , FOR APPLE II 

'\_ ~--~ ./--" - ::.. ; - 
This board has B tr1acs capable of 

switching 110 volt 6 amp loads (660 w"tts 
per channell or a total of 52BO watts. Board 
only $15. 00 Part No. 210, with parts 
$119.95 Part No. 210A. 

ELECTRONIC SYSTEMS Dept. B, 
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TRS-SOE.S. 
SERIAL 1/0 
• Can input into basic 
• Can use LUST 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 11 0. 1 50. 300, 600, 
1200. 2400. parity or 
no parity odd or even. 
5 to B data bits. and 1 
or 2 stop bits. D.T.R. 
line • Requires +5. 
-12 VDC •Board only 
$19.95 Part No. B010, 
with parts $59.95 Part 
No. B01 DA. assembled 
$79.95 Part No. B01 0 
C. No connectors pro
vided, see below. 

DISKETTES 

. 

EIA/AS-232 con

nector Part No. 

0825P$6.00.With 
9', 8 conductor 

cable $10.95 Part 
 •No. OB25P9 

3 ' ntltion cable 
w1thattachedcon-nectorstof1tTAS
BO and our 6erml 
board$19.95 Part 
No. 3CA840. 

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 • All connections 
go to a 1 0 pin gold 
plated edge connector 
• Board only $4.50 
Part No. 232. with 
parts $7.00 Part No. 
232A 1 0 Pin edge 
connector $3.00 Part 
No. 10P 

MODEM 

• Type 1 03 • 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 
e Connect B fl 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 Pa1·t 
No. 109A 

. 

Box of 10, 5" $29.95, 

B" $39.95 . 

Plastic box. holds 10 

diskettes, 5" - $4.50. 

B'' - $6 .50. 


RS-232/TTY 

INTERFACE 


This board has two 
active circuits, one 
converts RS-232 to 
20mA, and the other 

APPLE 11-::


SERIAL 1/0 


INTERFACE 


Baud rate is continuously ad1ustable from 0 
to 30.000 • Plugs into any peripheral 
connector • Low current drain. RS-232 input 
and output• On board switch selectable 5 to 
B data bits. 1 or 2 stop bits. and parity or no 
parity either odd or even eJumper 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 

SK EPROM PllCEDN 

Saves programs on PROM permanently !until 
erased via UV lightl up to BK bytes. Programs 
may be directly run from the program saver 
such as fixed routines or assemblers. • S
100 bus compatible • Room for BK bytes of 
EPROM non-volatile memory 1270B'sl. •On
board PROM programming • Address 
relocation of each 4K of memory to any 4K 
boundary within 64K • Power on 1ump 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 270B EPROM 
$25. Bare boa1·d $35 including custom coil, 
board with parts but no EPROMS $1 39, with 
4 EPROMS $179, with B EPROMS $219. 

Requires ·------------------'I 

S-100 BUS 
ACTIVE TERMINATOR 

900. with parts 

card PCBD ...................... $25.95 
$49.95 with parts less EPROMS 

EPM-2 270B/2716 16K/32K
EPROM card PCBD .. . ... . .... $24.95 
$49.95 with J)arts less EPROMS 

QMB-9 MOTHER BOARD. Short Version of 
QMB-12. 9 Slots PCBD ... . . . . $30.95 

$67 .95 Kit 
MEM-2 16KxB Fully Buffered 2114 Board 

PCBD ... .. ....... $25.95, $269.95 Kit 

ELECTRONIC SYSTEMS Dept. B, 

$12.00 Part No. 101. 
with parts $3 5.00 Part 
No. 101 A, 44 pin edge 
connector $4.00 Part 
No. 44P 

• Board supplies a regulated +5 
volts at 3 amps., +12, -12, and -5 
volts at 1 amp.• Power required is 
B volts AC at 3 amps., and 24 volts 
AC C.T. at 1.5 amps. • Board only 
$1 2.50 Part No. 60B5, with parts 
excluding transformers $42.50 
Part No. 60B5A 

TAPE 

INTERFACE 


• Play and record Kan
sas City Standard tapes 
• Converts a low cost 
tape recorder to a 
digital recorder • Works 
up to 1 200 baud • Dig
ital in and out are TTL
serial • Output of 
board connects to mic. 
in of recorder • Ear
phone of recorder con
nects to input on 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, 16 encod
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 LEDs 
indicate the HEX code 
generated for each 
key depression. The 
board requires a single 
+5 volt supply. Board 
only $1 5.00 Part No. 
HEX-3, with parts 
$49.95 Part No. HEX
3A. 44 pin edge con
nector $4.00 Part No. 
44P. 

converts 20mA to 

RS-232.+12 and -12 volts. 
Board only $4.50 Part WAMECO PRODUCTS 
No. 600, with parts WITH 
$7.00 Part No. SODA. ELECTRONIC SYSTEMS PARTS 

FDC-1 FLOPPY CONTROLLER BOARD will 
drive shugart. pertek. rem ex 5" & B" drives 
up to B drives. on board PROM with power
boot up, will operate with CPM [not
included). PCBD .. . ............ $42.95 

FPB-1 Front Panel. !Finally) I MSAI size hex 

iie~~ys . . ~yte. ~~ i~·s·t~~.c.t1~~. si.~g~4~t§% 
MEM-1 A BKxB fully buffered, S-100, uses 

21 02 type RAMS. 
PCBD ............... $24.95. $16B Kit 

QMB-12 MOTHER BOARD. 13 slot termi
nated, S-1 00 board only ....... Sl34.95 

$B9.95 Kit 
CPU-1 BOBOA Processor board S-1 00 with 

B level vector interrupt PCBD .. $25.95 
$B9.95 Kit 


RTC-1 Realtime clock board. Two independ

interrupts. Software programmable.
ent 

PCBD ....... ... ... $25.95, $60.95 Kit 
EPM-1 1702A 4K EPROM 

T.V. 
TYPEWRITER 

• Stand alone TVT 
e 32 char /line, 1 6 
lines, modifications for 
64 char /line included 
e Parallel ASCII ITTLJ 
input • Video output 
• 1 K on board memory 
• Output for computer 
controlled curser • 
Auto scroll • Non
destruc~ve curser • 
Curser inputs: up, down. 
left. right. home, EOL. 
EDS • Scroll up, down 
• Requires +5 volts 
at 1.5 amps, and -12 
volts at 30 m A • 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, 
1 200, and 2400 • 
Low power drain + 5 
volts and -1 2 volts 
required • TTL com
patible •All characters 
contain a start bit. 5 
to B 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 

DC POWER SUPPLY 
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FUN and GAMES 

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, Goo~y 
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 

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. 
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further information, contact APF Elec
tronics Inc, 444 Madison Ave, New 
York NY 10022. 

Circle 627 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. 

Circle 628 on inquiry card. 

range in price from $16.50 to $18. Con
tact Milton Bradley Co, Springfield MA 
01101. 

Circle629 on inquiry card. 



Circle 126 on inquiry card. 

'lbe 
A completely refurbished 
IBM Selectric Terminal with 
built-in ASCII Interface. 

Features: 
$1395 

• 300 Baud 
• 14.9 characters per second 

printout 
• Reliable heavy duty Selectric 

HOW TO ORDER .#:mechanism 
DATA-TRANS1000 ,• RS-232C Interface 
1. We accept Visa, Master 

3 

For orders and information• Documentation included 
Charge. Make cashiers checks or• GO day warranty-parts and DATA-TRANSpersonal check payable to: labor 2154 O'Toole St. • High quality Selectric printing DATA-TRANS 

UnitEOff-line use as typewriter 2. All orders are shipped 
• Optional tractor feed available F.O.B. Sanjose, CA Sanjose, CA 95131 
• 15 inch carriage width 3. Deliveries are immediate Phone: (408) 263-9246 

MICRO
PROCESSORS: 

FROM CHIPS TO 
SYSTEMS 

MICRO
PROCESSOR 
INTERFACING 
TECHNIQUES 

PROGRAMMING 
THE 6502 

PROGRAMMING 
THE ZBO 

PROGRAMMING 
THE BOBO" 

44 BUS MOTHER 
BOARD 

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 

DIGITAL 
CASSETIE 

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
ture~ 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 
CROM, RAM , UART, 
PI 0, 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 

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 (8100 to 
IEEE 4BBJ and intro
duces the basic trou
bleshooting tech
niques. (2nd Ex
panded Edition] . By 
Austin Lesea and R. 
Zaks. Ref. C207 
SYBEX. $11 .95 

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: 

Has provisions for ten 
44 pin L 1561 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 . .,.________,. 5 min. each side. Box 

44WP. of 10 $9.95. Part No. 

The 6502 Applica
tions Book. By R. 
Zaks. 6502: Ref. 
C202; ZBO: Ref. 
C2BO; BOBO : Ref . 
C20B. SYBEX. Each 

$10951" 
_:~~ 

ELECTRONIC SYSTEMS 

TVT COOKBOOK C-5. 
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 
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of INTEREST to DESIGNERS 

Muscles for Robots 
This 12 V DC 17 RrM, 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, rOB 1644, Marysville CA 
95901. 

Circle 634 on inquiry card. 

Pascal Processor for the 
5-100 Bus 

The rascal-100 processor is a 16-bit 
central processor board for the S-100 
bus, especially designed for use with the 
rascal 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 rascal). It runs the 
latest version of the entire UCSD Pascal 
operating system, including the rascal 
compiler , screen editor, filing 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 stand;ird for the S-100 
bus, and will also operate with most 
peripheral and memory boards designed 
prior to the standard. 

The Pas ca 1-100 processor is priced at 
5995. For further information, contact 
David Lewis, Digicomp Research Corp, 
Terrace Hill, Ithaca NY 14850. 

Circle 635 on inquiry card. 

Microprocessor Controller 
Card 

The System A process control board 
utilizes an 8085 microprocessor and can 
interface to 76 110 (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 interface 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 rH and M 

Enterprises Inc, 1850 Cravers Rd, Nor
ristown r A 19401 . 

Circle 636 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 

include pattern recognition, object siz
ing, optical limit switching, tachometry, 
defect detection, dimensional monitor 
ing, line locating, mark and bar code 
scanning, and paper edge detection. 

For further information, contact 
Hewlett-rackard, Optoelectronics Divi
sion, 640 rage Mill Rd, rain Alto CA 
94304. 

Cir cle 637 on inquiry card. 
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Industrial Transistor Tester 
• Now with HI /LO Drlvo 
• Works 1n.c1tcul1 when oll1en won 't 
• ldent1lles1ll t11r1e trenslstorle ads 
• Random lead connecti on 
• Audlbly 1nd vi1u1Uy 

Jndlc1tnGOOO tr1nslslor 
• Aulom1tic NPNI PNP del.rmln11\on 
• Po111ive S1/Ge ldentlllc1tlon 
• THIS dlodu, SCR's, FET'a, and 

o ..11ngton1 
•CSA 1pprondver·1foo1v11ll1ble 

I 
... : " ·••••:cr== -
'· · ~ .qi 

MODEL 

820 

Portable Transistor Tester 
• r ...1GO/HO·GO 11'·Ci<Cull Uan•l•IOr1ntlng 
• ~ ..la nd lhO<OUgh GOODl 6AO oul·cl·chcu11 l••!lng 
• TuhfET ' undSCR'1 ;n-c i •cu1l<>tOUl· Ol·CllCU~l 

• Co,.neclanyleolcffploantcompon•nllud 
• Gi.u po11t.u • mi11 or.ba1e ·coll~c1orod• nllllc•tlo,. In 

lOdr1n po1lli•ebaniden11l icalionl,.Hld•I•• 
• Li~l'll·Eml llll'll Olodulndic.10 HPH·OKotPNP·OK

• ~:ic:r:;::.~-;;~;•• 1oonou11011u1;,.0 11om .r,.01. 

• D•11l1a1 tDb tlt11-noadlutlmel'h:nothlng 1ooooulol 
cilllb<al io1 

• lnclud11u11,1n11cnotndl••01 

New Portable Digital Capacitance Meter 
• Me111u1esc:1p11cit11nce lrom 

O.lpFlotFarad 

• RnolvestoO.lpF 
• IOr11ngnloraccur acy11nd 

resolution 
• 4dlglleHy·lo·<eadlE0display 

• O.S•:o accuracy 
• Speelal leadlnsenionjacks or 

ban ana jacks 

• Fu1ep1olected 
• U1111lthe1recharg111btaor 

dl1po11bt1 ban111rlu 

• Ov111rnng1 lnd1callon 

• ~=~:;:~:.11 sine, squaruod triangle 

• V1rl1ble ampll1udt andl l1adTTLsqu11re· 
waveoulpull 

• 0.1 Hzlo \MHz lnslu•n!les 
• Pu1hbutlonr11nge1ndtuncllonUlec1lon 
• Typ l c:ll~ \n t w1vtdlllorlloouode10.S1 .. 

ltomO.I Hzlo IOO~Hz 
• V11l1b1eOCollset1orenglntttlng 

applle1Uont 

• ~e~~IOh•ro1l lnpu1for1weep·lrequency 

Call TOLL FREE 
(800) 645-9518 
In N Y State call (516) 752·0050 

Miniature 
High Fidelity 
Stereo 
Speaker System. 

Reg 5139 .00 $69.50 

Semiconductor Curv" Tracer 
• D!spl1ycha1u:lal11Uccurv11lor 

1llnmlconduclord11vlc91on 
your1cop1 

• Me11ur1b•e1kdownvollago 
non·dlllructlYll~ 

• ldonlllyunkno'llndevlcu 

• Complete whhFP·5 Probe 

e . 
3o2o 

New Sweep/Function Generator 
• Fou1lnsl<umen!sinone 

p1ck1ge sweepgeoe•alo1, lune· 
llongene111 lor,pul1egener11to1, 
1one.11m11generalor 

• CoversD.02Hz-2MHz 
• 1000:11unlngr1nge 

• Low·dlslo1tion ltlgh.accu•acy 
outpuis 

• Three-slepaltenualo<plus 
veroi1ncontrol 

• 1nternalllnea,.ndtogsweep1 
• Tone·burs1outputi9lront·panelo 1 

t•l"nallyprogrammablt 

MODEL 

530 

Lab-Quality Semiconductor Tester... 
• Me11ure1Tolblpo:ortr1n1l1tor1 

up lo 1500 MHz 
• Nondntrvetlve testing ollransis· 

tor1nd diode b1eakdownvoll1gu 
• Menureslr1nsl11orbt11 orFETg.,, 
• Me11ure11\1 l1•n1ls1orbrelkdown 

1ndle11klgep11r1me1er1 
• F11tte1tlogott111n1l1tor1,FET'1, 

1ndSCA'1-ln oroul-of.clrc:ull 

• B11e dl1gr1m1 lrenol roquired 
• Hobll!llog lntormatlon•equlred 
• lden1lllu 11llle1dsor lr•n1l1lorl 

11ndSCA'1 
• Aulomalle identil l c1tron at PNPI NPH 

rypH and N•orP-c:hannel FET'1 

FORDHAM RADIO SUPPLY CO .. INC 
B55R Conklin St. 
Farmingdale . N.Y 11715 

YOUR ONE STOP DISCOUNT CENTER 
Master Charge, Bank Americard, Visa, C.O.D.'s accepted. 

855 R C o nklin St . Famw1gd<Jle, N .Y . 11735 
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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 !MI 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. 

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. 

Circ le 632 on inquiry card. 

Circle 631 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 

Where Do New Products Items 
Come From? 

The information printed in the new 
products pages of BYTE is obtained from 
"new prnduct" or "press release" copy 
srnt by the promoters of new products. If 
in our judgement the information might 
be of interest to the pe1·sonal computing 
experimenters and lwmebrewers who 
read BYTE, we print it in some form. We 
openly solicit releases and photos from 
manufacturers and suppliers to tl1is 
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 productqualit y or com
pany performance. 

expansion interface and includes RS
232C circuitry so that serial interfacing 
capability is retained. The M ICRODOS 
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. 

Circ le 633 on inquiry card. 
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ProComp/NlMf England 

_s'upfl'C t!h.'CiJtmaJ _s'affl 
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. 

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. ] 

.... Add a PRINTER 
• COMPAINT • Epson TX-80 

(Parallel)...... $589 (Parallel).............. $739 

(Serial).......... $549 (Serial)................... $769 

• Sanders Technology • Tl-825 (RO)........... $1749 

MEDIA 12/7......................... $3589 * 

Add Capacity and Power 
to your S-100 System. 
-- DISK STORAGE ---

Micromation • Doubler ' 

( 2D I Disk Controller ) ......................... $449.00 

One MByte Disk Sub-System 

(Two REMEX 8" RFD-2000) 

(Controller I Housing & CP/M).......... $2,295 

Two MByte Disk Sub-System 

(Two REMEX 8" RFD-4000 dual head) 

(Controller I Housing & CP/M).......... $2,595 * 

-- MEMORY BOARDS --

Measurement Systems & Controls 

48K Dynamic CDM-4800) ............................ $549.00 * 

Seattle Computer Products 

'16K Plus' Static (250ns) ........................... $325.00 * 

000000A Special Value ProComp Custom System 
We put it all together in a rugged TEI tabletop cabinet, * 3 MPI 5.25" Drives 

then test it and burn it in. * Cromemco ZPU ( CPU Card ) 

* Cromemco 4FDC Disk Controller 

You get all the advantages of a Cromemco System Two (plus * 64K Measurement Systems & Controls 

an extra drive) for 15% less. Memory (Model DM-6400) 

Take your pick of Operating Systems [ COOS /or/ CP/M ] All for ONLY$3390.* 

MICROCOMPUTER SYSTEMS SOFTWARE BOARDS SUPPLIES 

ProComp/New England 
120 Boylston St. Fourth Floor Boston, MA 02116 (617) 482-4450 -.111r11· ; ...~.,..l,..~.I I .HOURS M-F 9-5 S 10-6 Write or call for our current price list. 
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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. 

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 
Softwm·e, 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. 

B11sinessComputing 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 BusinessComp11ti11g 
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. 

Circ le 599 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 Tl's line of TM990 
Series microcomputer modules and other 
TM990 Series software, firmware, and 
hardware products. The publication, CL 
377 A, covers TM990 Series microcom
puter modules; memory expansion 
modules; 1/0 (i nut/output) expansion 
modules; industrial AC and DC 1/0 
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 377 A are descrip
tions, kPy features and specifications for 
TTs 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 Tl's TMS9900 family of 
microprocessors; TM990 transportable 
cross support; Advanced Microprocessor 
Prototyping Lab (AMPL); and TM990 
Series accessories. 

Circle 600 on inquiry card. 

Computers for Business 
People 

DOC 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 DOC Publications, 
5386 Hollister Ave, Santa Barbara CA 
93111. 

Circle 602 on inquiry card. 

Free Technical Catalog 
The 1979 edition of Engineering 

Guide: AC/DC and IJC!IJC 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. 
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INTE~TEC · 
DATA 
SYSrEMS 1 

Features Include: 
• two dual-density minifloppies with 320K bytes cl disk storage 
• 32Kol RAM to handle even the most sophisticaled programs 
•a CP/M Oisk Operaling Syslem with a high-powered lex! editor , 

assembler and debugger. 

APPLE II PLUS 
A complete self-contained computer system with APPLESOFT floating point 
BASIC in ROM. full ASC I I keyboard in a lighl weigh! molded carrying case. 

Features Include: 
•auto-start ROM• Hi-Res graphics and 15 color video output . 
•Expandable to 48K. 

Disk $595 Programmer's A id 50 
Add-on Disk. •... . • . 495 Speechlab .. ... • .• 229 
Pascal Card .. . .. . . . 495 Lightpen . . .. . . . ..... 250 
Business Software . 625 Communication Card 225 
Monitor . 149 Modem 200 
Prin ter Card. •••. . .. 180 EPROM Programmer 100 

NEW D. C. Hayes MICROMODEM II 
• Combines the capabilities of a communications card and acoustic coupler. 

: :~Jf~sd~~~~~~~~ii~~~.~~~ea~:~:vne~ modular telephone jack. only $379 

NEW Mountain Hardware SUPERTALKER 
• Digitized speech recording an'd playback. •Musi be heard to be believed! 
• Foreign language teaching pack available. • Software comoatible. 

only $279 

FINALLY 


NEW! 
MINIMAX 

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 
• 1OSK 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/a 
MINIMAX I - .B Megabyte 
on line minifloppy storage . . . $4495 
MINIMAX II - 2.4 Megabyte 
on line 8" floppy stora11e . . .. . . . .. S5995 

NEW! 
CENTRONICS 704 
• 180 cps Bi-Directional 
• Upper/Lower Case 
• 9 x 9 Matrix 

FREE 

$35 of Software 
with purchase 
of any computer 
on this page. 

i··-. - ·.Min Credit Card 
_ _ ~ Order $75 

Open 
Mon.-Fri. 

10-6 
Sat 10-4 
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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 1/0 (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 permi ts 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 

interface board and requires a 16 K byte for $19. 95, and a word processing 
system to operate. The Applesoft board package costs $19.95. For further infor
is also supported. Superchip is priced at mation, contact Eclectic Rentals Inc, 
$99.95, and the Character Edit Program 2830 Walnut Hill Ln, Dallas TX 75229. 
is $19.95. A disk interface is available Circle 638 on inquiry card. 

either the communications or printer 

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 
CPIM 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 
113M-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 "JI 230. 

Circle 639 on inquiry card. 

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. 

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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Model 7470A Apple IIModel 7811A Apple II 	 Model 7720AApple II 	 Model 7712A
3% Digit BCD 	 Apple IIArithmetic 	 Synchronous

Processor A/D Serial Parallel 
• S·100 BUS comp.:.liblc • B.m•d on AMD AM9511 ck_.. 
• Double sided PC ho.ird Converter lntedace 	 Interfacevin• 
• Pl.ilcd lhru holes • fo1cd point lb .md 32 bit 011· The 7470 .1llows conversion of .:i 	 • Conforms lo RS-232( (config • Two hi-dire ctional 8 hit buses 
• Perimeter ground er.ilion 	 DC voltage lo .1 BCD number for uralion A lhru E) for interface lo peripherals
• 	 All S-100 BUS sign.ils 1.:.hclcd • Floating poinl 3l bit opcr.itinn computer monitoring and ,111,1ly • Supporls h.11f or full duplcl • Tow programmable control

J.nd numbered • Binary dal.t formals sis. Typical inputs would be DC operation reJ:islcrs
• 	 Accommodates standard siLe • Add, subtract. multiply, ,ind inputs from lemper.1lure m pre~ • DTE type configuration • Two programmable dJ!,1 dir·

IC sodels divide surc transducers. • Failsafe RS-212( operation cclion registers
• .i lo-220 rcgul.itor positions • Trigonometric Jnd inverse tri • 14 STD CLK rates 50 -1 9 .. 2K • Four individually controlled

.JV.lil.ibfc gonometric funclicms conversion BAUD plus EXT CLK interrupt inpul lines; lwo ust.• 
• Select.1ble interrupt on end of 

• Allows cilhcr posilivc or ncg • Squ.ire roots, logarithms. Cl· 	 • 200).6 per conversion • BAUD rates dip switch select· able as pcriph(.•r.11 conlrol out
.itivc rcgul.ilors poncntialion 	 .iblc puts• - 4 lo +4 voe full scale • Dense hole configuration • Float lo fi.:ed and fo;ed lo float • All BAUD rates crysl.il con • H.indshahe contro l logic for

Cal No. lbOO $ 27.00 • Plus or minus .05'}h nonline.ir· 
conversions ity trolled input .ind output pcripher.11 

• 	 St.ick oriented operand slur· • Programmable interrupls from opcr.ition 
.1ge 

• Plus or minus 1 count <111anti  lransmiller, receiver, and errori.ilion 	 • High impedance 3 slate .ind 
• Progr.lmmed 1/0 data transfer • Correclihle offsel error detection logic dirccl lr.lnsislor drive phcri Model 2501A • End signal selectable interrupt • Temperature coefficient • Character SYNC by one or two pheral lines

S-100 • Supports inlerrupl daisy chain juslmenl • Programmable inlerruplsSYNC codes 
• Allows DMA daisy chain 	 • Programmable SYNC code rt' Solder Board • C.llihr.ition adjustment • CMOS drive capability on side 

• Input offset .1djuslmenl A pcripher.11 lincs • Power down ROM 	 gi sler 
• S-100 BUS compatible • 256 bytes firmware {ROM) or • Flo.iting inputs • Sl.indard synchronous sign.d • 2 TTL drive cap.ihility on all A 
• Double sided PC board softw.ir1! (RAM) space .iv,1i1-	 ing rate per RS-269JANSI XJ. 1• Overange .ind sign indicators 	 .md B side buffers 
• Plated lhru holes .ib1e 	 1976• Input filter 	 • Power down ROM 
• Perime ter ground Cal No. 1635 	 • Peripheral/modem control •• Power down ROM 	 Supporls interrupt daisy ch.1in 
• All S-100 BUS sign.ils labeled 	 functions• Supports inlerrupl daisy chain • Allows OMA daisy chain 

,lfld numbered • Allows OMA d.1isy chain • Three byles of fifo buffering • 256 bytes firmware (ROM) or 
• 	 Accommodates standard Sile on both lransmil and receive software {RAM) space .w.1il 

1( sockets Model 7114A softw.ire (RAM) sp.1ce avail d.1le ablc 
• 256 byte firmware (ROM) or 

• 	.a lo-220 rcgul.llnr positions Apple II .1hlc • 7,ll, or 9 bil transmission C.il No. 1633 A&T 
Cal No. 1621 Kit.lv,1il.iblc 	 • Optional odd, even, or no pdr C.il No. 1632 Kil 

• Allows either posilive or neg Prom Module 	 C,11No. 1622 ity hit A&T 

.1livc rcgul.ltors The 7114A PROM MODULE per
 • P;1rily, overrun, .ind overflow 

status checl1s 
Cal No. 16o.I S 27.00 of lhe Apple IJ firmware wilhout 
• Dense hole configuration mits lhe .i.ddilion or repl.lcemenl 

• Power down prom 
lhc physical removal of lhc Apple Model 2200A • 2.'i6 bytes firmw.irc (ROM] or Model 7500A 
II ROMS. This .1llows snfl· soflw.irc (RAM) space ,w,1il
w.irclfirmware replacement, Mainframe .ihle Apple II 
ch.1ngc, .lnd/or ll.11ch lo be m,1de 	 • Supports interrupt daisy chain• S-100 comp.1liblc 

• Industrial/commercial qu..llity Wire Wrapon a ROM or BYTE BASIS. An 	 • Allows OMA daisy chain 
construclionon·ho.ud en.Jhle/disahle loia:le Cal N o. 1627 Kit S 90.00• Flip·lop cover 	 Boardswilch is also available. 

• Eucllenl cooling capability• 12 slot capability 	 The 7SOOA is used for lhe • BYTE oriented program over • 12 slot cap.ibility (uses model prototyping or building of unique• All 12 S-100 bus connectors in l.1y 2501A] Apple II circuits for the Apple 11cluded 	 • Seleclable prom overlay • Input 105, 11.5, nr 125 VA( computer.• low inducl.incc inner-connect • Power down of PROMS 	 Model 7710A• Output +8 VOC. :WA + - 16lo re duce signal noise and • 14K PROM sp,lC(.' avail.1blc • All bus sign.ils labeled on 
crosst.ill< board

voe 4A Asynchronous• Uses +5 volt 2716 type pr oms • Aclivc lcrmin,1lion of all bus • Active lcrmin.:ilinn of .ill bus • Allows use of DMA/inlerrupl 	 Serial • Perimeter groundlineslines lo further reduce siJnal 	 • Size: 7 inch long .: 2.75 inchd.1isy chains • f.111 .10d circuit breaker includnoise and line reflections 	 highed 	 InterfaceC.11 No. 1631 A&T 
• Distributed bypassing of 	 • Pmily, overrun, and traming • All holes plated lhruC.11 No. lf130 Kil • Rugged conslructio n power lines 	 error check • Gold plated coneclor fingers• All parts .wdi1.1blc sep.1ral ely • 	 Solder mask bolh sides • Optional divide by 16 clock C.11 No. 1606 S 19.00 

hn.trd modeCa l No. 1612 Kit 5330 ..00 

Ca l No. 1614 A&T SJ75.00
• 	 Silkscreen of reference dcsig Model 20168 • F.-.lse sl.irl bit detection 

nalions • SnflwMe progr.immahle interS-100 
• Simple strong board mounting 	 rupts 
• 	 Criss-cross BUS lines both 16K Static Model 7440A • D,1ta double buffered 

sides of board • One or two slop bit oper.llionMemory Apple II 
• All holes plated thru 	 • Power down PROM The 7510A is the s.1me as the 
• Solder pl.tied circuit .:ue.t • Fully sl.ilic opcralion 	 • 2.5(1 bytes firmware (ROM) or 7SOOA e xcepl ii is designed forProgrammable

• Uses 2114 type static r.tms (.ii No. 1616 Kil $ 90.00 software (RAM) Sp.lCC <W01il soldering of circuit s. 
Cat No. 1615 A&T 5105.00 .1hlc• +B VD( input .ii less lh.m 2 Timer Module C.11 No. 1607 amps • Flexible e:tl e rnal interface • Supports interrupt dJisy ch.1in 

• B,1nk select ,w.1ilable by h11nk p.11ch area for cuslom inter· • Allows OMA d.iisy chain Model 7590Apurl and b.:mlt byte f.1ce app1ic.ilinns • "13-1.5 BAUD .w.1ilahlc for scl

Model 2520A • Phantom line c.ipability • Selectable llfescaler on timer ectric inlcrf.1ce Apple II 


• Addrcss.ible in 4K blocks in 4K 3 c.ipablc of 4mhz input • Conforms In RS-232( (configS-100 incremenls • Programmable interruph uralion A thru E) Etch Board
Extender/ • 4K blod's C.ln be localed any  • Readable down counter indic • Suppmts h.1lf or full duplex The 7590A is ;i two sided copper 

where wilhin MK hank

Terminator .1les counls lo go lo limt. .. out operalion bu.ird whi ch dllows lhe aclu.11 
• May be used .i s .1 4K, BK, 12K • Selectable g.1ting for frequen· • OCR type inlerf.1ce e tching of circuits for use in lhe 

or 16K memory board• Active and/or dyn.imic lcrm	 cy or pulse width com1>arisun Apple II compute r. • F.1ilsafe RS-212C opcr.1tion
in.1lion • 1.cd indicators for bo.ird/b,1nk • Three asynchronnus e:tlerual 	 Cat No. 1608• 14 STD CLK rates 50·19.2K

• All puwer lines fused for prn  .1clive indication dock and g,'1 leltrigger inputs BAUD plus EXT CLK• Solder mask on both sides oflcclion 	 intern.illy srnchronizcd • BAUD rates dip switch selec  Model 7520Aboard • All 5 ·100 lines labeled .111d • Three masl1.1hlc outputs In t,1hl c 
numbered • Silk screen with part and refer· 	 Apple IIp.tlch are.1 • All BAUD rates crystal cnn

'• Can be used .is an e.:lcnder ence dcsignalion • Power down ROM lrolled except EXT 
.1nd/nr lerminalnr • Av,1ilable fully .1ssembled .md 	 Extender• Supports interrupl dJisy ch.1in • 8 .md 9 bit transmission 

• Solder mask both sides of lcsted. as a kit, or JS a hart.• • Allows OMA da isy ch.1in • Ootion.11 even, odd. and no Boardho.ird 	 hnard • 256 byte firmware (ROM) or pdrity hit 
• Silkscreened reference desig· (al No.1601A Kil 4.50ns$285.IHI ~offwdre (RAM) sp.ice .1vail • Programm,1hle control regi~

nalions 	 (,U No ..1601B Kil 200nsSHO.OO .1hle ll'r
• Go ld plated fingers C.11 No.1602A A&T 450ns $130.00 	 C.1t No. 1617 C.1! No. 1624 
Cat No. 2520 Kil C.11 No.16020 A&T 200ns S3R5.0fl 	 (;ii No. 1fi18 Cal No. 1623 
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wilh 

$29.95 

A 

lan

speed, 

(for 

Superb 

nulpul 

cdra 8" in1>crb 
cdra :;,,... .. inscrls 

$750 
With huilt-in C·l.'>!iClll'. 
(,1t Nn. 11123 

BUY ANY 3 PROGRAMS, TAKE 10% OFF! 
BUY 10, TAKE 15% OFF 

LEVEL 1: DISK 
CONVERSION 
Allows level 2 tapes In he con· 
wried In disk, .1ncl elecuted 
directly from TRSDOS. 
TRS·BO, L2, 1fH8K wfdisl... 
C.1\ No. 1309 59. 95 

8080/TRS·80 

EDITOR ASSEMBLER 
Leis you create, .tsscmblc, ext?-
cute, and debug using 11080 
mnemonics. TRS-80, L2, lhK 
(.JI No. 1188 S29.1J5 

ELECTRIC PENCIL 
The famous word proces
sor for the TRS-80 L 1 I L2 
16K 
Cat No. 1338 $95 
L2 diskette version 
Cat No. 13380 $145 

BRIDGE 
CHALLENGER 
You and dummy play 
against the computer in 

~ift~~lra ry~~n :,~a ~-~r~~~i ds~~~ 
up. 

TRS-80 L2, lbK 
Cal No. 1195 $14 .95 

Apple 16K 
C.1t N o. 1196 $14.9.1 

LEVEL Ill BASIC 
liives your TRS-80 the 
power of a full size sys
tem. Disk commands, ad-

T':?ns~~i l1i,ti~fk etc. 
Cat No. 1332 $49 

FORTRAN PLUS 
By Microsoft! For TRS-80 
L2 with 32K and single 
disk. 
Cat No. 1341 $340 

STAR TREK Ill 
The mos! advanced ver
sion we've seen! 
TRS-80 L2, 16K 
Cat No. 1041 $14.95 

MICROCHESS 

TRS·80 UTILITY I 
Duplik, duplicalcs basic, .1sscnl
hly, .md m.ichinc l.mgu.1gc pro· 
gr.tms, copil's level 1 onlo lc\•cl 2. 
Rl'num, for renumbering hasic 
progr.1ms. 
C.11 No. 1983 TRS-80 L2, 161< 57.95 

TRS·80 UTILITY 2 
CFETCH se.uchcs t.lpes for file 
m.mcs, merges prngr.Jms with 
conscculivc line numhcrs. 
CWRITE combines subroutines, 
b,uic nr nl.1chinc l.mgu.lgc. 
C.11 No. 19~ TRS-80 L2, 16K 57.95 

MICRO TEXT EDITOR 
Full text editing, economical, 
fc.1turcs ncm-destructa.blc cur!>or. 
M,1chinc l.1ngu.lgc, uses JK r.lm. 
TRS-80, L2, 41< w/prinlt•r. 
Cit No. 10.&9 59.95 

TRS·80 CP/M 
Allows softw.uc interchange with 
all other CP/M pmgra.ms. 6 cnnl
mands plus ulilitics. 
TRS·HO, L2, 16K w/disk. 
Coll No. 1679 5149.95 

NAMEl!c 
ADDRESS SYSTEM 
A modular mailing list system, 
h.1ndlcs 500· 1000 names per disk. 
You c.1n enlcr, correct, sc.uch, 
sort, ;t11d more! 
C.11 Nu, 1738 
TRS.Hfl L2. 32k + 2 disks 

HOUSEHOLD 
ACCOUNTANT 
Budgel .1nd elpense analysis, life 
insur,1ncc cost comp.uison, 
d.ilchnnk. 
C.it No. 198STRS-80 l2,ll'.tK S7.95 

INVENTORY 
SYSTEM II 
ti.mdlcs up In 1000 ilcms per 
disk, and features activity, con .. 
plete invenlory listings, sclccled 
invcnlnry lislings, minimum 
quanlity sc.uch. Uses lhl! fnllnw· 
ing d.ita fields: cl.lss #, ilcm #, 
vcndor#, lncatinn, quantity, cost, 
selling price, and dale. 
(.11. No. 1737 
TRS-1!0, L2, 32K w/2 disks $99.95 

MACHINE 
LANGUAGE 
MONITOR 
Allows you lo interacl dir · 
ectly with the TRS-80 al 
machine language level. 

~W8~"i'.'i'l"~i 
Cat No. 1048 $23. 95 

BUY ANY 3 PROGRAMS, TAKE 10% OFF! 
BUY 10, TAKE 15% OFF 

SMALL BUSINESS 
BOOKKEEPING 
8,ucd nn the Dome Bookkeeping 
Journal, includes all phases cx
ccpl payroll. 
Cat No. 1043 
TRS-80 L2, 16k 514.95 

ARCADE I 
Kite flight, m.mcu\'cr kilcs across 
tcrr.iin. Pinball, the CJr:citcmcnt of 
arc.ldc pinhall. 
Cal Nn, 1986 PET, BK $7.95 

APPLE TALKER 
Gives Apple lhc power of 
speech! Requires rccnrdcr and 2 

mikes. Can he used as suh

roulincs. 

Coil No. 1691 Apple II $15.95 


APPLE LIS'NER 
Communicate with your Apple 
vi.i spoken words! Use your 
c.lsscllc recorder .md mike. 
Cat No. 1692 Apple II Sl<J.95 

ADVENTURE 
Explore .ln almost e ndless maze 
of treolsurcs ;md pilfalls. Chai. 
lcnging and fun! 
TRS -80 L2, 16K. 
Coll Nn. 1723 S14.95 

CUBICS 
Based on the .:.imc "Inst.ml ln
s.:mity". Extremely challenging! 
(oll No. 1689TRS-80, l2, 16KS9.95 

CRIBBAGE 
Plays olccording In Hoyle's Rules. 
You vs lhc compulcr. 

Cal Nn. 1179TRS-80, l2, 16K59.95 

TAROT 
Excellent graphics, frigh

~eR~~Nby L~/'L;aJk 
Cat No. 1042 $5.95 

BACKGAMMON 
You play .1gainsl the com
puter~ With hints on 
stralegy, elc. Extremely 
good! TRS.JIO LJ.li.k 

Cal No. H81 $10.95 

SANTA PAVARIA 
EN FIUMACCIO 
Complex simulation of 151h ccn· 
lury llalian cily-slalc. Four levels 
nf difficulty. 

Cat No. 17.JOTRS-80, l2, 16K$7.95 

INVENTORY 
MODULAR 
Fe.times cosl/valuc summary, 
rcporls, recorder st'arch, index, 
detailed report, rc.1d and write 
file, dala base change. 

Cal No. 1038 
TRS·80 L2. 161( 519.95 

PET GRAPHICS 
DOODLER lets you draw .md 
savcfnr lalcr use , PLOTTER plots 
corves given a function and a 
variable, LETTER formals large 
letters. 
C.11Nn.1684 PET. RK $14.95 

SPACE GAMES I 
Full color graphics, wilh ROCKET 
PILOT (.1dvanccd lunar lander), 
SAUCER INVASION {shooting 
down alien saucers), DYNAMIC 
BOUNCER (color demo). 
Cal Nu. 1731 APPLE II, 161< $7.95 

SOUNDWARE 
Add music and sound effects to 
your programs. Cnmplele 
soflw~1rc .10d h.irdw.ire. lnslalls in 
sc1:nnds. 
C.1t No, 1899 PET,llK S29.95 
C.11 No. 1898 TRS-UO, L2 

NEWDOS+ 
Better lhan TRSDOS! Allows DIR 
while in basic, ;md then returning 
In basic, DIRCliECK, DISASSEM, 
EOTASM, and SUPERZAP! 
musl for disk owners! 
C.1 1No. 1549TRS-80, L2+ diskS99 

RENUMBER 
Renumbers program lines lo ynur 

specifications. M.1chinc 

gu.1gc. 

TRS-80 L2, 4-481<. 

C.11 Nn. 1039 514.95 
TRS-80 l2, 16-481< w/disk 
C.11 No. 1680 524.95 

BARRICADE 
Simil.u lo brc.1koul. A real lime 
g,1mc, with options of 
h,1lls, ,1nglc, etc. 
TRS-UO L1/L2 16K. 
Cat No. 1362 S14.'l5 

SYSCOP 
Duplicates SYSTEM 1.1pes 
b.lckup). 
TRS-80 L2, 4K . 
Cal Nu. 1681 59.95 

ANDROID NIM II 
Super imprnvcd version nf NIM. 

Constant cxcilement! 

TRS-80, L2. 161< . 

Cal No. 1686 $14.95 


TREK·X 
A pct version of Stir Trek, with 

nplional snund effects. 

graphics! bciling! 

PET, BK. 

(.11 No. 1564 57.95 


TRS·232 
SERIAL INTERFACE 
Soflware driven RS232 
port fnr prinlcrs. lnslalls 
seconds. 

TRS-80 L2, 4-~8K. 
C.11 Nn. 1199 $49.95 

MACHINE 
LANGUAGE 
RSM<l. Monilor .md dis.isscm· 
lill'r, intcrr.1cl directly with the 
ZllO. 

TRS-Hll L2, 1hK 
C.11 No. 11R9 $"lb.IJ.5 

TRS-80, Ll, 1b·4flK, w/disk 
C.11 No. 1190 Sl1J.1.lli 

AIR RAID 
An Meade-type real time 
g.1nH? oi t.1rget pr<1ctice. 
Excl'llcnl Cr,1phics 
TRS-80 l l / l2 4K 
C.11 No. 118& $14.95 

TIL305 
DOT MATRIX 
READOUTS 
$5.50 

The best selection of com· 

puler accessories add-ons, 


LEEDEX factory fresh IC's, led's, 

semi's, software, PC aids,


12" MONITORS 
Bl.1ck and while, h1.:h rcsoluhnn r:~t10~~~i~~e:ti~~·nd hr:!~~!! 
Acccpls cnmpositc mput. No .1n Always updated! Dolens 

of new products every,h;pmcnl• $139c,,, Nn 120.:1 issue! 

Pay by check, COD, VISA, nr 
M.lSlcrcharge. Charge orders i1 .. 
dude Cllpiralinn dale. Order by 
phone or mail. Minimum order 
$10. Please include phone 
number .md magazincfissuc you 
arc ordering from. USA: .ldd 52 
fnr shipping/h.lndling gmund, 
.ldd SJ for air. FOREIGN: Add SJ 
for shipping/h.lndling surf.lee , S6 
for air. COD's 51 .lddl'I. 
Gu.u.mlccd s.ltisf.lclinn for 120 
days nr your mnncy b.1ck! Nol 
responsible for lypo~r.1phic.ll 
errors. We reserve lhc righl In 
limil qu.10tilics. 

19511 Business Center Dr. Dept BU· Northridge, Ca. 91324 
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APPLE DOS COMPATIBLE 
• DOUBLES APPLEll'"STORAGE 
•SHUGART 800/801 COMPATIBLE 
• STANDARD IBM'" 3740 FORMAT 
• CP/M~,UCSD PASCAL~ CAPABILITY 

Available at your local APPLE Dealer: $400. 

SORRENTO VALLEY ASSOCIATES 
V 11722 SORRENTO VALLEY RD.2}® SAN DIEGO, CA 92121 

.qi.rcle 347 on inquiry card. 

aTRS-80 basic 
renumbering program 

that does more 
Renumber a program in any desired manner 1n one 
pass • renumbers even the longesl programs in 

seconds • changes all hne number relerences • 
rearranges program order • eas1ty repeated use 
because commands are BASIC remarks • returns 
original BASIC program on errors • catted from 
BASIC. relurns lo BASIC• speci fy 4 or 16K Level 11 
or 32 or 48K DOS 

Tested casselte / program both sides $20 

TRS-80 acling up? • cneck your RAM with our ver
sall1e RAM check • runs until rnlerrupted - finds 
permanent and mterm11ten1 bad memory • memory 
size 1ndependen1 

Tested cassette/ program both sides S10 

MICROBIOTIC COMPUTING, INC. 
• 6515 ROSS AVENUE S.E. C!j 
ALBUQUERQUE. NEW MEXICO 87108 

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.0 .D. 

Send orders to: 


Adroit Electronics, Inc. 

5 East Long Street 


Suite 1012 

Columbus, Ohio 43215 


614-221-3060 


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 


AII products from major manufacturers. fully 
guarantaed. No limit while quantities last! 

Ci[ele 201 on inquiry card. 

(!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 

across from Ramm.Ju Im 

PO Box 1000 


Destin, Florida 32541 

(904) 837-2022 or (904) 243-8565 


Circle 309 on inquiry card. 

IN CALIFORNIA 

©@~[pl(\j)'[J'[E[ffi ~'[J'@[ffi[E 
®~ ~&Ull ~[E&[f\][ID[ffi@ 

Mainframes 

Personal Computers 


SlOO Bus Boards 

Systems 


Software 

Peripherals 


Supplies 

Books 


Magazines 


701 MacArthur Blvd 

SAN LEANDRO, CA 

(415) 569-4174 

Circle 70 on inquiry card. 

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 11 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 II on cass .....$ 49 

Send check to 

INfPOCIJl!MT 
postbox 173 9640 AD Veendam 

Netherland 

Circle 179 on inquiry card. 
.,., _'.!; 

tinyFORTH 
llnyFORTH is the TRS-80 cassette oriented 
version of the dictionary bosed computer 
language called FORTH. 

ttnyFORTH includes these features: 
.,. Dictionary-oriented structured high-level 
language .,. Built-in assembler and text 
editor .,. Enhanced graphics .,. Cossette 
lope input and output .,. Interpreter for quick 
program development .,. Compiler for fast 
execution .,. tinyFORTH is foster, more 
compact. and more powerful than 
BASIC v- tinyFORTH and FORTH programs ore 
interchangeable .,. Easy to use. 

tlnyFORTH cassette tor 16K TRS-80 and full 
documentation .... S29.95 
Documentation Only . . . . . . . .... . .. S9.95 

All orders ore fully guaranteed. Add Sl.50 for 
postage and handling. Order with check. 
money order. COD. Visa. or Mosterchorge. 
Specify TRS-80 level when ordering. 

The Software Farm 
Box 2304 Dept.A4 Reston, VA 22090 

Circle 333 on inquiry card. 

SURPLUS ELECTRONICS 

~ ASCII 	 ASCII 
Po..'', 

..~v-. 

IBM SELECTRIC @ 
BASED 1/0 TERMINAL 


WITH ASCII CONVERSION 

INSTALLED $645.00 


• Tape Drives • Cable 
• Cassette Drives • Wire 
• Power Supplies 12V1 5A, 12V25A, 
5V35A Others. • Displays 
• Cabinets • XFMRS • Heat 
Sinks • Printers • Components 
Many olher items, SEND $ 1 .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 ciir_d. 
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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 50¢. 
State second choice on colors when pos
sible. 

Kit #1 $7.95 Kit #2 

Length 

2.5 inches 
3 
3.5 
4 

4.5 
5 
5.5 
6 

$19.95 
Less than 2.7¢/ft. (#30) Less than 2¢/11. (#30) 

250 3" 100 4" 250 2'12'' 250 5" 
250 3" 100 5" 500 3" 100 5'/i' 
100 4" 100 6" 500 3'h'' 250 6" 

500 4" 100 6%'' 

100 500 

1.04 2.98 
1.08 3.22 
1.13 3.46 
1.18 3.70 

1.23 3.95 
1.28 4.20 
1.32 4.48 
1.37 4.72 

KIT #3 $24.95 
Less than 1.7¢/ft. (#30) 

500 2'/i' 500 4W' 
500 3" 500 5" 
500 3'/i' 500 5'/i' 
500 4" 500 6" 

1,000 Length 100 500 

5.16 6.5 inches 1.60 5.37 
5.65 7 1.66 5.63 
6.14 7.5 1.73 5.89 
6.62 8 178 6.15 

7.12 8.5 1.82 6.41 
7.61 9 1.87 6.76 
8.10 9.5 1.92 6.93 
8.59 10 1.99 7.26 

Kit #4 $44.95 #30 Spools 
Less than 1.6¢/ft. (#30) 1-4 

1000 2'1/' 1000 4112' 50 ft. 1.75 
1000 3" 1000 5" 100 ft 3.00 
1000 3'/i' 1000 5" 250 ft. 4.75 
1000 4" 1000 6" 500 ft. 8.50 

1,000 

9.84 
10.37 
10.91 
11.44 

11.97 
12.51 
13.04 
13.57 

5-9 10+ 

1.60 1.40 
2.75 2.50 
4.50 4.25 
8.00 7.50 

250 4Yz'' 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 
BC1 

Tool ......... . . . .... $19.85 
#30 Bit .. ....... ... ... . 2.95 
#26 Bit ................ 7.95 
Batteries & Charger ... 11.00 

•Requires 2 "C" Niced Batteries 

NOVEMBER SALES! 
Solderless 
Breadboarding 
SK10 2/$25.00 

The SK 10's unique matrix config
uration is embedded in a high temp
erature plastic molding. It gives you 64 
pairs of 5 common spring contacts tor 
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"1 

Tl Edge Card 
Connectors 

44 pin ST 
100 pin ST 
100 pin WW 

I .156" cen1ers) 
( .125" cen1ers) 
(. 125" centers) 

All are Gold 100 pin, IMSAI spacing. 

Gold 
Gold 
Gold 

WIRE WRAP Size 

1.95 
2.50 
2.95 

Quant./Tube Price Ea. Price/Tube~IC 
Sockets 

SOCKETS 08 p n WW 52 .31 $16.12 

AN HIGH RELIABILIT Y elimina1es 
trouble. "Side-wipe·· contacts make 
100% greater surface contact wilh !he 
wide. flat sides of your IC leads I or 
posilive electrical connections. 

AVAILABLE AT SELECTED LOCAL DISTRIBUTORS 

3-level Gold 14 p n 

Closed Entry Design 16 p n 

All prices include Gold 18 p n 
20 p n 

2-level Sockets 22 p n 
Also Available 

24 p n 
Sockets sold at these 28 p n 
prices by the tube only . 40 p n 

60 .32 $19.20 
52 .34 $17.68 

23 .50 $11.50 
21 .65 $13.65 
19 .70 $13.30 

10 .70 $7.00 
10 .95 $9.50 
7 1.20 $8.40 

ORDERING INFORMATION 
• Orders under S25, add S2 handling 
• Blue Label or First Class, add Sl (up to 3 lbs.) 
• coos, VISA & MC orders will be charged shlpping 
• Most orders shipped next day 
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FLOPPY DISK 

REPAIR 


!:t!SI'f~S!~Is::~$!1! 

• PerSci and Shugart 
• Quick turnaround 

• fight inch and 

minis 


!t:s:irs::~sii!::::It! 

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. 

Circle 294 on inq.uiry card. 

f!VE DISKLESS TRS-80 PROGRAMS: 

(I) TELEPHONE/ADDRESS/MAILING - NAME 
& ZIP SORT. EVEN RETRIEVES NAME FROM 
PHONE N. VERY QUICK ACCESS OF OVER 120 
LISTINGS @ 16K, 300 @ 32K 
121 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. 
(41 FOOll FOR THE HEAD - NUTRITIONAL 
CONTENTS OF FOODS, VITAMINS, 
MINERALS, AMINO ACIDS, ·CAR · 
BOHYDRATES, FATS, FIBER, PROTEIN, 
CALORIES. 16K $40, 32K $60 
!SI MANDALAS FOR THE CYBERNECTIC AGE 

WARNING; HIGHLY HYPNOTIC 
GRAPHICS. 2 SETS OF 4 INTERWEAVING 
DESIGNS. 

ALL ABOVE LEVEL II. !SK 
S30 OR AS NOTED. 

LOWECO ALSO CARRIES MICROSOFT, TSE 
AND TBS FOR THE TANDY TRADEMARK 
TRS-80. SEND $2 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. 

TRS-80, PETI 


APPLE, 

SORCERER 


Hardware/Software 

Systems 


A vailab/e now: 
• HAM INTERFACE--lncluding the 
most sophisticated RTTY systems 
money can buy. 
• Baudot and ASCII printer 

interfaces. 

• Electra Sketch® , ANIMATION 
GRAPHICS Compiler 

Write or call/or free catalog 

~ICS,inc... 
P.O. Box 518 (A) Keyes, CA 95328 
(209) 634·88881667-2888 

We are experiencing telephone dilflcullies, 
please keep lrying. 

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 Crornemco line. 

TORREY PINES BUSINESS SYSTEMS 

14260 Garden Rd., Suite BA 


Poway Space Center 

Poway, California 92064 


Add 3% for shipping and handling 

California resid ents 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 oJ 
the game. Two must play. The combination of th e 
plays selected by the offense and defense deter · 
mines the gain or loss. JUST LIKE THE REAL 
THING! Instructions included . .. .. ..... $12.95 

MICRO GOLF: 10 holes of Championship 
golf . You select the club and how hard you want 
lo hit the ball. (Watch out for waler and hazards). 
This game is a combination ol skill and chance. 
IT'S LOADS OF FUN . ................. $6.95 


Circle your choices and mail wi!h a check to: 

GLA ENTERPRISES. INC. 

P.O. Box 125 


Reisterstown. MD 21136 

Select both and pay only $15 .95 

ORDER NOW TO RECEIVE 
IN TIME FOR CHRISTMAS 

(MD Residents Include Sales Tax) 

c .10 SHORT 50 fT. 

CASSEITES 

~ ~
::::: • · '~?. IQt;. ~:: 

10 	 S0.75 

' 	 ~-..~~~~~-·:·~~- f 50 $0.65I 
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. • 

-------- -: 
LIFETIME GUARANTEED 

QUARTZ CRYSTALS I 
I 

1.000 5.000 11 .1550 I 

1.8432 5.0688 12.440 
2.000 5 .185 14.3182 

• 	 2.0971 5.2428 15.000 
2 .45 76 5 .7143 17 .2422 I 

• 	 2.500 6.000 18.000 I 
3.000 6.144 18.432 I 
3.2768 6.5536 20.000 I 
3 .579 6.7584 22.1184 I 
4.000 8.000 27 . ~100 


' I. ' 143 8 .1818 32.000 

•Ul52 10.000 36.000 I 

ALL ABOVE 	 MIX 1 -9 4 .50 : 
MIX 10+ 3.95 I 

ADD 5% SHIPPING 

CAL. RES . · ADD 6% SALES TAX


I 

I 	 FREE OSCILLATOR SCHEMATICS 
I WITH ANY ORDER • 	 I 

• 	 I 

• 	QUALITY COMPUTER PARTS I 
I 

P 0. BOX 743/CHATSWORTH, CA. 91311 

Circle 323 on inquiry card. 

COMPLETE BUSINESS 

AND FINANCIAL 


ANALYSIS PROGRAM 


I 	 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 BASICs · $36. 

Microcomputer 
Applications, Inc. 

4614 Trail Crest Circle 
Austin, Texas 78735 

(512) 892-0156 
(Dealer Inquiries ·111ri1ed) 

Circle 225 on inquiry card. 



mRadioHut 

201 LOCHWOOD MALL e DALLAS, TEXAS 75218 

ORDER BY PHONE-214-324-5509 

The EXPANDORAM is available in versions SD EXPANDORAM 
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 

Please write for catalog or call for prices 

SO'S PROM-100 
PROM Programmer Board 

· The PROM-100 Programmer is a development tool 
for S-1 00 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, verifies program load
ing and provides-for reading of object file 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 Tl 2516. DIP Selectable 
EPROM type. 

PROM-100 Board Kit $149.95 

LEDS AND READOUT 
Jumbo Red LED's 8/1.00 
Jumbo Green LED's 4/.95 
Jumbo Yellow LED's 4/.95 
Jumbo Amber LED's 4/.95 
MVRed 10/1.00 
FND 70CC .50 
DL 707 .95 
DL 747CA 1.65 
DL 72BCC 1.19 
FNDBOOCC 1.50 
Red Filter 4· Bezel 2.50 
Green Filter 4" Bezel 2.50 
Amber Filter 4" Bezel 2.50 
4N25 1.60 
4N26 1.25 
4N27 1.10 
4N2B .95 
4N31. 1.20 

zao STARTER KIT 


SD SYSTEM'S POWERFUL 

MPB-100Z80CPU Board Kit 


The MPB-100 provides a Z80 microprocessor based 
CPU for S-1 00 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-1 00 adapt
able to process control applications. Features include: 
Power-on Jump to 4K boundaries, 2 Megaherlz or 4 
Megahertz operation, optional wart states, on-board 
PROM socket. 

MPB-100 Kit 

SO'S VDB-8024 
Video Display Board 

The VDB·B024 features its own on-board ZBO 
microprocessor. This gives the capability of 
using soltware (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. lull 
cursor control, Forward and Reverse Scroll
ing, Underlining, Field Reverse. Field Protect 
enhancements. programmable characters. 

VDB-8024 KIT $ 319.00 

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 Wire Wrap Area • On Board 
RAM • 4 Channel Counter/Timer • Z-BUG 
Monitor in PROM • 1/0 Ports. 

THE BEST SELLING 

COMPUTER KIT ANYWHERE 


$226.95 Kit $369.95 A& T 


$ 199.00 


SO'S 

"VERSAFLOPPY I" 2 INCH - .8 OHM. 

KIT PERFECT FOR CLOCKS' $.79 
FEATURES: IBM 3740 Soft Sec
tored Compatible, S-100 BNS~--------------.

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 
14 .15 1B .24 28 .39 20 .26 following drives: Shugart I 

SA400/450 Mini Floppy• Shugart DIP SWITCHES 
SA800/850 Standard 
PERSCI 70 and 277 • 
750 •CDC 9404/9406 

SO'S SBC-100 
SINGLE BOARD COMPUTER 
The SBC· 10 0 provides a complete micro-computer on a single 
board' The Z80 microprocessor is used as the hear1 of the 
SBC-100. The SBC·100 meets all the requirements of a Z80 
CPU board with the added features of 110 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: BK bytes of available 
PROM, 1024 bytes on-board RAM, Serial 110 with both synch· 
ronous and asynchronous operation, Parallel 110 ports, Op· 
tional Vectored Interrupts, and Four Counter/Timer Channels. 
SD Monitor available lor RS-232 and Video Terminals. Disk 
based system software also available. 

SBC-100 KIT $226.00 

Rockwell AIM-65: The Head-Start in 

Microcomputers 


AKIM-1 compatible machine with on-board 
printer and a real keyboard! 

$369.95 w/1 K RAM 
$445.95 w/4K RAM 

4K assembler/editor in ROM: $BO 
BK BASIC 1n ROM: 95.00 
Power Supply: $54.95 
Case of AIM-65 $45.95 

• Complete kit includes all 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 

CPUs 

EXPANDORAM 64K Kit (16K Ram) 
16K ......................... . . $226.00 
32K ..................•....•... $286.00 

48K ........................ . .. $359.00 

64K ............ . .............. $426.00 

WITHOUT MEMORY ............ $159.00 


SO'S VERSAFLOPPY II 

Enhanced Flexible Disk Drive Controller 


• IBM 3740 Compatible Sott Sectored Format 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 CPU's • Uses 
FD1791· 1 Controller Chip• The Versafloppy II incorporates 
all 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 Versafloppy 11. The operating 
system for the Versafloppy 11 is the extremely powerful 
SOOS available for SD Systems. The Versatloppy II also has 
diagnostic and control software available to complete your 
disk system. 290.00 Kit, 3B5.00 Assembled & Tested 

MINIATURE SPEAKER 

SPECIAL! 


3 Pos $1.10 7 Pos $1.22 
4 $1.12 8 $1.26 

Floppy • 
MFE 700/ 

5 $1.16 9 $1.36 
5139_00 6 $1 .20 10 $1.30 

COMPUTER CORNER 
CPU's 


Z80 .. . . . ... . .. ... . . ...... . .. . .. .. .. ... 10.99 

Z80A .. . . ... . .... . ........ .. ... .. . .. . .. 13.99 


RELATED CHIPS 

2114 (300ns) . . . . . . .. . .. . . ........ . . 5.99 

Z80 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 75rt. handling. No C.O.D. We · Color Burst Crystal (3.57MHz) ......... . .. B9c 

accept Visa, MasterCharge, and American Express cards. Tex. Res. 1-----------------------~-----11 


add 5% Tax. Foreign orders (except Canada) add 20% P&H. 90 Day While in Dallas visit our retail store at Lochwood Shop

~~~:Zu~$~.~~arantee on all items. Add 5% Postage and Handling, ping Center, Garland Road and Jupiter. 
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ltadle lllaellCO&L•A 

COMPUTER CENTER 

r:l~CfU] r:lfH~fllJEl':lE~TIll ~v~rn:rn 
Up To 15% Discount 


on 

TRS-BO's 


WE HAVE THE HIGHLY 

RELIABLE LOBO DISK DRIVE 


IN STOCK! 

MINI MALL- DOWNTOWN SHOPPING CENTER 
CAIRO. GEORGIAJJ728 

912-377 .7120 

Cir,cle 229 on inquiry car.d. 

SWTPC 6800 OWNERS 

AD - 8/1 


ANALOG TO DIGITAL 

CONVERTER 


• 	 8 Analog Input Channels 
• 	 Very Fast - 25/is AID Con

version Time 
• 	 1 Analog Output Channel 

with Sample and Hold 
• Bipolar Input and Output 
• 	 Full 8 Bit Resolution 
• Uses Single 1/0 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 ST All COMPUTER PRODUCTS 

DOUBLE DENSITY KIT ASM 

H11Z-1-32K-D $1590. $1850. 

Hl1Z-2-32K-D 1910. 2200. 

MDS-A-D 550. 640. 

EXTRA DRIVE 330. 

QUAD DENSITY KIT ASM 

H11Z-1-32K-Q $1750. $2040. 

Hl1Z-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 

11AM·16K W/PAlllTY $300. $345. 
11AM·32K W/PAlllTY 475. 520. 
FPB·A 205. 270. 
VERBATIM DISCS, BOX OF 10 .. $29. PP 

We will try to beat any deal. Call: 

A.E.I. 
3851 HACKETT A VE. 


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 

e 	 L Shape KDS Desk 33" x 44" x 
28" Formica Top 

• 	 Connector Cable 
IBM Installed Electronics, Selectric 


IIO 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~-1 

Circle 245 on inquiry ·card. 

STATISTICAL DATA 

& 


SOFTWARE FOR TRS80 

DATEBANK programs contain 10 years 
of monthly statistical data on ten related 
sub1ects. Includes graphs, tables, trends, 
internal/external comparison. and capa
city for data file expansion/update. 
Six DATABANK prog1-ams now available 
for TRS-80 1 BK 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 r~esearch 

Hospital continues its search for 
life-saving l~nowledge about 
cotastrophic childhood disease. 
And this search continues 
bemuse people core. There's 
no charge to potients or their 
families once admitted to its 
research studies by physician 
referral. The cost of drugs. 
equipment. and research 
programs is met primorily 
by public contributions. Help 
us celebrate the child by send
ing your tax-deductible chech 
or request for further informa
tion to St. Jude Children's 
...., • r~esearch Hospital. 
...- 5.39 Lone Ave.. 
...~ Memphis. TN .38105. 

I 

CASSETTE 

DUPLICATION 


TRS-80 (I & 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. 

MICROSETTE CO. 
7 7 7 Palomar Avenue 
Sunnyvale. CA 94086 

Circle 228 on inquiry card. 

THE 
COMPUTER 
MEMORY PENDANT 

A unique conversation piece 
;md gre:11 way 01 !e1!1n(l y1nH 1nt,_.1 csts tie l-.n11•::n 

fen ~e<HS i!\J tJ 'i\JCti i i j!!',".1;'1w;tS1in•rn.iq~1.1:1h i 
Tcr1;;y 11us ! cnnolo y 11; ir:in<; l,J1111111g lltJr 11·1 ..s 

<1lldtt1<.:.•SOC1N•,' "l.'1.:l: ·:~1;1 

Te~e "m11P. C!Hitll11C ; 1ni1 lltFHV p ;1( 1-..>l{j(I 

;1lh'lCIS :1!11'.!!lliVfl, ','Jll,(• ii I 10 .. · ~· looi.. r •.1•:1;.ll~ 

111P. 1nti:in 11 'I <1!1d 1.:.1enStrll1 o • Im: -s 1hi;;un t ir1 .u1! 

Tm!; mgn tec1· c; ·,-,1·no1 .11 P .: 5e·.\!~l iies 
is il genu1re D'! '1Cli:c; ot ;;,.-. ·n1f.1n .-.•\:.""C l•ornr · ~"xih 111 ..i" 

P1;>r• cb nl ttt. ·,1l.1!Jlo.; ll'1 
gov.I Plntect r 11 ;11n S 1 6 95 gold f1llPd r.r:,11~ 1 SI9 95 

1.1K gold cr1;11r1 $'16~00 or ;.1~ ;1 st1 r; k p1ri S 1 ·1 95 
Scnc1 check or money order 

plus S 1 50 nostage and handling la 
HIGH·TECH JE WELRY 290 LAR KIN ST 

PO BOX 1099. BUFFALO. NY 1-1210 

Circle 167 on inquiry card. 

SINGLE BOARD COMPUTER $99.50• 

with 6800 MPU, 6850 serial 1/0. 2 6820 
parallel 1/0 (32 lines). 512 RAM, socket for 
2708, 2716, EROM. Interface modules for 
industrial control, data acquisition, lab 
instrumentation. on 44 pin 4 W'x6'h" PCB's. 
RAM, ROM, CMOS RAM/battery, AID, DI A, 
Driver/Sensor, Serial 1/0, Parallel 1/0, 
Counter/Timer, IEEE 488 GPIB, floppy 
controller. 

"OEM (500 piece! price 

FJI \\'IN'llrn lcorp. 
1801 South StrMI 
L•l•yelle,IN 47904 
Phone (317) 742-8428 

Circle 389 on inquiry card. 



SUPER DISK .. . . . . . . . . . . . . . . $695 

TF-7D Micropolis Largest capacity mini floppy, up to 195 Kbytes on 77 tracks with 77TKDOS+ 

PRINTERS 

• LP779 Centronics 779 w/troctors . . . . . . . . . . . . . . . . . . . . . . $1099 
• LP700 Centronics 700 . . ....... . .... , . . , .... . .. ...... . $1495 

• LP701 Centronics 701 . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . $1759 
• NEC Spinwriter . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . $2499 
• LP702 Centronics 702 . . . . . .. . . . . . . .. . . . .. . . • . . . . . . . . . $1899 
• DP8000 Anodex Printer . . . . . . . .. . .. . . . . .. . . .. . . . . .. . $ 990 
• LP1 Centronics P1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . $ 399 
• Centronics cables ... . . • .. . . . ... .. . .. . . . . ... . . , . . $ 39 


SOFTWARE 

Improve TRS-80 Performance With 

NEW DOS+ 
Over 200 modifications. corrections and enhoncementstoTl1S 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 •Gome 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 Pertee FD200, 5114''.40 track use both sides .. . ..... $382 
TF-3 Shugart SA400. 5114''. 35 tracks same as tandy . . . . . $389 
TF-5 MPI 5114'', 40 track door lock and 

auto diskette ejection .................. .. .. . . ... $379 
TDH-1 Pertee dual head 35 track same capacity 

as 2 drives ..... . .. . .......... . . . . .. . ..... . ... . .. $499 
Four Drive Coble . . . . . . . . . . . $35. Two Drive Coble . . . . . • . . . . . $25. 

220 volt versions available. 

ALL PRICES CASH DISCOUNTED• F.~R~El~G~H~T~FO=-B=/~FA~C:T~O~R~Y---------l 

•Small System RS~~~rf!'eRODUCTS 
•Expa.ns1on Interface w/32K 	 · · · · · · · · · · .... $ 49.00 
•AC Line Interference Eliminot~r · · · · · · · · · · · · · · . . . $499.00 
•AC Isolator ( 6 connectors) · · • • · · · · · • · · · ... $ 18.95 
•Telephone Interface · · · · · · · · · · · · · · · · · . . $ 45.95 
:ierbatum 5" soft sect~r ·Dis·k~tt~; · · · · · · · · · · · · · · . $179.95 

6KM 16K RAM Kit Computer . · · · · · • • · · · · · . $ 3.39 
•16 Key Pod Kit 	 ....... . . . ..... .. $ 82.00 

. . . . . . . . . . . . . . . . . $ 68.00 

ADD-ON DISK DRIVES 
DOES NOT INCLUDE POWER SUPPLY OR CHASSIS \282.00 

•Pertee FD200 · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · '. '. 286.00 
·Shugart SA400 (unused) · · · · · · · · · · · · · · · · · · · ·' · · · 399.00 
·Pertee FD250 (Dual Heo.d~.:: '.::: : :: :: '. '. : '. '. : '.: '. '. : '.: 279.00 
·MPI B-51 . . .. · · · " · · · 349 .00 
·MP B-52 (Dual Head) · · · · · · · · · · · · · .. . . . . . . ... .. . 
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What'sNswP 

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 1 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 al $9~5. 

Circle 643 on inquiry card. 

!·······································* 
NOW PRESENTING... ! 
: Software for Apple® II : 

! for your Entertainment ·Business· Education !.
*••···································· 

~ 

Fl LEMASTER 2 programs: FORMAT & RETRIEVAL comprise 32K COMPU -READ 5 programs to teat~ you. s_pee~ reading, in 
a powerful data file manager . Great lor everything from phone lists ~~1/19. A,,~.#9~fon1~· stages. Includes synonym and an~onvm 1denuf1ca!1on. - You canuol 

~--· -· ..'1•1~ ~·to legal abslracts. Needs 32K. Design your own data suucture. Uµ 
to 500 characters per record. Up to 15 searchable lie!ds in any com· 
bination. On Disk . ........... . . . . . ..•..... S34.95 

SPACE Multi·faceted simulation of life in interstellar society. You 
and opponents musl make life & death decisions. Keeps track of 
your progress from one game to next. Needs 48K and Applesoft 
ROM. Disk . . . . . . . . . . . . . . . . . . . . . . . . . . S29.95 

Pot D'Gold I or our All New Pol O' Gold II A collection ol 49 pro· 
grams for 16K Apple. Everything from Logic to action games. Only 
a buck a game. Specify I or 11. Price each: Tape S49. Disk S54 

ADVENTURE Fight off pirates and vicious dwarfs. 700 travel op· 
tions . 140 loca1ions. 64 ob1ects. Needs ROM & 48K. Oisk. S29.95 

16K CASSETTE INVENTORY Use item number, descri1ition, 
stock amount. reorder amount, restock date. cos! & sell price. Holds 
up to 140 items. Tape . . ... . . ... .... . .... , . .. . $35 

32K DISK INVENTORY: Use stock numbers descriplion, vendor, 
record of purchase and sales date. amount on hand, cost & sell price, 
total value. Holds up to 300 items. Disk ... , .. • .... .. • $40 
With Parts Explosion: Disk .... •.••.• • ••.• . . • , .. SSO 

32K DATA BASE Cross file for phone lists, bibliographies, recipes. 
Run up to 9 lines of 40 columns each. Search by item anywhere. 
Disk . . . . . . . ........ . . ... . • . •••...• .. ... S20 


24K Hl ·RES LIFE SIMULATION Conway's equations on 296x180 

16K DEVIL'S DUNGEON : Adventure through dark passages where 
monsters . demons, poisonous gas, dropoffs lhreaten . . . all to disco· 
ver fantastic treasures. Comes with instruction book. Tape . $10 

16K PACIFICA: 01scover the floating island and rescue the beauti· 
tu! princess. To win you mus! recover the enchanted crown. but you 
lace the threat of magic spells and demons. Tape. .... . . . $9.95 

RAINBOW'S CA~INO 9 gambling games: Roulette, Blackjack, 
Craps, Horser:ice, and a few originals that Vegas hasn't heard about. 
Needs 16K. ·rape .. ... . ... . . . .. . .. . . . ..... S29.95 

16K SPACE WAR : You in your space capsule battle against the 
computer's saucer .. . in hi-res graphics. Tape . . .. . $12 

16K MEMORY VERIFY Diagnostic routine to check range of mem· 
ory. Indicates faulty addresses, data in memory cell , and faulty data. 
Tape ... . ... . .....• ••. . ............ . . . .. S5 


16K APPLEOOION Music synlhesis composes original Irish jigs. 
Enter your own music and save on tape or disk. Includes 3 Bach 
fugues. Tape. ... ... ... . . .•• ...... . . . .. •. . . $10 

16K APPLEVISION Demo for Hi·Res graphics and music. 
Tape . . ............... ... . . . ..... SlO 


y~ur rate of speed . or keep up w11h the computers pace. 
01sk........ . ...... . . . · · · · · · · · · · . · · · · S24.95 
48K PERCEPTION 1, 11, 111 random shapes and sizes must be 
matched. In 111, you control format and display time and gel 
weighted scores. Needs ROM. Each Disk . ........... $24.95 

32K STORY TELLER Use your bizarre imaginalion and input key 
words for fantastic and funny tales. Never the same story twice. 
Tape . ..... .. ...•... . . . .• . ... . . ... . . . Sl 2.95 


32K WAR/RESCUE Engage in 10 battles wilh your infantry against 
the Apple robots . Calculate Apple'sstrategy and win more battles 
than the computer. Tape.. . , •.. . ... . •.. ...... $12.95 

24K POLAR PLOT Plol polar equations in Hi -Res Graphics. 
Tape .. .. ...... .... ........ . . ... . .. . .. . SlO 


32K SHAPE SCALER Utility to generate and animate Hi-Res 
graphic shapes. Simple rou1ine provided to inspec1 position of 
shapes, and specify precise X/Y coordinales and scale. Needs ROM. 
Disk. . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . Sl 3.95 

32K ZINTAR/PROPHET Great party game . Under control of the 
mighty Zintar's edit I you take a very special trip to the world of 
Krintar. Heightened visual graphics. Needs ROM.Disk . . . . $16.95 

APPLE MONITOR PEELED Everything you wanted to know about 
the Apple Monitor bul couldn ' t figure out. User-written manual in 
plain English clears your confusion. Only .......... .. S9.95 

screen. A ma1hematical simulation to demo population growth with 
birth, death and survival as factors. Tape . . . . ....... $10 Don't see what you've been looking for, here? 

Then write for our FREE SOFTWARE CATALOG.~~ 
16K CIRCUIT LOGIC DEVELOPMENT AID Evaluate circuits of 
We're saving one just for you!

up to 255 gates, including AND, OR. NOR. NANO, XOR. XNOR 
To order software. add S2 shipping. To transfer tape ver
sions to disk add S5. California residents add 6% sales tax. Garden Plaza Shopping Center, Dept. 118 
Sorry, we can not ship to P. 0. Boxes. VISA/MASTERCHARGE9719 Reseda Blvd., Northridge. Ca 91324 
We lcomed!Telephone: 12131 349·5560 

and INVERTER. Tape.. ........ . . . SlO 
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*$749 
¥.·Suggested retail price. 


Subsiantial OEM and dealer 

discounts available 


You can't buy more 
capability for less . . . But 
you can buy less for more. 

MPI presents the pe1fect answer to your inflation-riddled printer budget. THE MODEL 88T DOT 
MATRIX PRINTER. The first in a series of new f ul1-copobil ity low-cost printers designed specifico I ly 
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 ore important, the 
pressure-roll feed con 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 hos 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 quoI ity construction. continuous duty print head and attractive 
styling, the Model 88T would easily sell at the competition's "under $1000" (999.99 

) tog. But we 
ore offering it for only $749; this should make you happy and several hundred dollars richer. 

Write for complete specifications and pricing information. 

MICRO PERIPHERALS, INC. 2099 WEST 2200 SOUTH/ SALT LAKE CITY, UTAH 84119 / (801 )973-6053 
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Circle 1 on inquiry card. 

PET SPECIALS usr FREE*FREE UP TO S170 IN 
MERCHANDISE PET 16N 16K full size graphics keyboard $ 995 $130 

WITH THE PURCHASE OF ONE PET 16B 16K full size business keyboard $ 995 $130 
OF THE FOLLOWING PET-CBM PET 32N 32K full size graphics keyboard $1295 $170 
ITEMS!! PET 32B 32K full size business keyboard $1295 $170 

PET BK BK small keyboard, integral cassette $ 795 $100ASK ABOUT PET 2040 Dual Disk Drive - 343,000 bytes $1295 $170
EDUCATIONAL t PET 2022 Tractor Feed Printer $ 995 $130DISCOUNTS t ,\JI;,, PET 2023 Pressure Feed Printer $ B49 $110 

ON PET '· PET C2N External Cassette Deck $ 95 $ 12 
Axiom EX-B01 PET Printer(with graphics) $475.00 
Axiom EX-B20 PET Plotter $790.00 
Atari 400 and BOO Write for Price 
IEEE - RS232 Printer Adaptor for PET $ 79.50 
BETSI PET to S-100 Interface & Motherboard $119.00 
PET Connectors-Parallel or IEEE $ 1.95 

Cassette Port $ 1.45 
Personal Information Management System- $ B.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. 

BK Version $24.00 16K or 32K with disk $95.00 

*Amount of Free Merchandise with Purchase of PET-CBM Item. 


B1DC'](lr ,.NE'N'T''E'D nn TC'DC'· 
n rt ~ , ftr ft1~n ~ 

EDGE CARD CONNECTORS: GOLD PLATED. !Not Gold Flash! 

BODY: Non brittle. Solvent res., .G.E. Valox. 

CONT ACTS: Bifurcated; Phos/Bronze: Gold over Nickel. 

ABBREVIATIONS: SIT Solder Tail ; S/E Sold. Eye let:
I 

I 
PART# 
5010 
5020 

I 	
5030 
5040 
5050 
1450 

I 
.1 00" 
1020 
1040 

I 	
1050 
1060 
1065 
1070 

I 
1075 
1080 
1085 

I 	
1090 
1093 
1095 

1550I 1560 
1575 

I 
1580 
1590 
1620 
1650 

I 
1660 
1670 
1690 
1710 

I 1720 
1730 
1740 
1750 

W IW Wire Wrap 3 ; SW/W Short W/Wrap; 

Descrip tion 
501100 Sil ALTAIR 
50/ 100 S1T IMSAI 
50/ 100 W /W IMSAI 
5011 00 S/E ALT /I MSAI 
50/ 100 S! T CROMEMCO 
IMSAI CARD GUIDES 

Contact Center Connectors. 
13/26 S/E lmsai MIO: 
25/50 S/E 
25/50 SIT 
3617 2 W IW Vector. 
3617 2 SIT Vector. 
40/80 S/E PET 
40180 W /W PET 
40/80 SIT PET 
4 3/8 5 S/E Cos .ELF 
43/86 SIT Cos.ELF 
43/ 86 SIT Cos.ELF 
43/ 86 W /W Cos.ELF 

POLARIZING KEYS: For Above 

. 1 5 6" Contact Center Connectors. 

POLARIZING KEYS: For Above 

61· S/E PET .Etc 
6/12 SIT PET :NSC. 
12 /24 S/E PET 
12124 SIT PET 
15/ 30 S/E GRI Keybd . 
18/36 S/E 
22144 S/E KIM, VECTOR 
2 2/44 SI T KIM, VECTOR 
22/44 W/W KIM.VECTOR 
36172 WIW 
36172 S/E 
36172 S/T 
43/86 Sil Mot. 6800 
43/86 SIT Mot. 6800 
43/86 W/W Mot. 6800 

Row Sp. 
~ 

1-4 
:f75 

5.9 
Eo 

10-24 
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.B5 1. 7 5 

.140 2.95 2.75 2.50 

.140 3.00 2.80 2.60 

.200 4.BO 4.60 4.30 

.200 4 .00 3.75 3.50 

. 140 4.BO 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. 1 5 1.95 1. 7 5 

.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 . 1 5 3.90 

.200 4.35 4 .10 3.85 

.200 4.45 4.25 4.10 
0.10 0.10 0.10 

WRITE FOR 6502 AND 

S-100 PRODUCT LIST 


·---------

KIM-1 $159(Add $30 for PowerSupplylSYM-1 $222 
BAS-1 MicrosottROMBasicforSYM$ B5 
Memory Plus $199 
SYM Assembler in ROM $ B5 
SEA-16 New 16K Static RAM $325 
Seawell Motherboard-4K RAM $139 
KTM-2 Synertek Keyboard and 

Video Interlace with Graphics $290 
RAM 16 4MHz 16K Static RAM $270 
2716 EPROM (5 volt) $ 45 
6550 RAM (for BK PET) $12.70 
6502 Microprocessor Chip $ 9.95 

~~~6 ~11~ 
2114 L 450ns $5.70 24@ $5.15 

BOOKS 
Hands on Basic with a PET 
Programming the 6501 (laks) 
6502 Applications Book (laks) 
6500 Programming Manual (MOS)

UP TO $170 IN 6500 Hardware Manual 
Programming a Microcomputer: 6502 

FREE! 
MERCHANDISE Basic for Home Computers 

3M "Scotch" B" disks 
3M "Scotch" 5" diskettes SALE 10/$35 
Verbatim 5" diskettes 10/$27 
Diskette Storage Pages each $.45 

[Write for quantity prices) 
Cassettes (all tapes guaranteed) 

Premium quality, high output lownoise in 5 
screw housing with labels: 

C-10 10/5.95 50/25.00 100/4B.OO 
MINIMUM ORDER $10.00 C-30 10/7.00 50/30.00 100157.00 

115-8 E. Stump RoadA B Computers Mantgameryvi11e. PA 10935 
(215) 699-8386 

$ 9.75 
$10.50 

100 @ $4.45 

$ 9.90 
$ 9.90 
$11.90 
$ 6.50 
$ 6.50 
$ B.90 
$ 5.90 
10/$31 

T All Prime Quality - New Parts Only• ---------.,

Satisfaction Guaranteed 

RS232 & 'D' TYPE SUBMINIATURE CONNECTORS:.-----------------------------------· 
QUANTITY 	 .§.Jl. 10-24 l.C. SOCKETS'. GOLD. I~ 
DE9P Male ~ .45 1.35 
DE9S Female 1.93 1.80 
DEl 10963· 1 2pc . Grey Hood 1.20 1 10 
DA 1 5P Male 1.95 1.80 
DA 1 5S Female 2.80 2 .60 
DA51211 · 1 1pc. Grey Hood 1.25 1 15 
DA 110963-2 2pc. Gre y Hood 1 .22 1, 10 
DB25P Male 2.20 2 .10 
DB25S Female 3.20 3.00 
DB51212 · 1 1pc. Grey Hood 1.30 1.20 
DB51226 · 1A 2pc. Black Hood 1.40 1.30 
DB110963·3 2pc. Grey Hood 1.35 1.25 
DC37P Male 3.70 3.50 
DC37S Female 4.90 4. 70 
DC110963 -4 2pc. Grey Hood 1.95 1.85 
DD50P Male 4.40 4 .30 
DD50S Female 4 .90 4 .70 
DD51216- 1 1pc. Grey Hood 2.30 2. 10 
DD 110963 ·5 2pc. Grey Hood. 2.40 2.20 
02041 8-2 Hardware Sets 0. 75 0 .70 

CONNECTORS FOR CENTRONICS 700 SERIES: 

1.2 5 
1. 70 
1.00 
1.70 
2.40 
1.10 
1.05 
1.90 
2. 70 
1.10 
1.20 
1. 15 
3.35 
4.40 
1. 75 
4. 10 
4.50 
1 .90 
2.00 
0.65 

WIRE WRAP 3 TURN. 
14 pin $0.36 ea . 
16 pin 0.38 ea. 

I
l.C. SOCKETS. 
Di~ Solder. Tin. 

14 pin $0. 1 5 ea. 

16 pin 0. 17 ea. 
 I 

IBOBO PRIME 
$ 8.00 ca. 

270B EPROMS PRIME 
II 

$14.00ea. 

Amhpenol 57 ·30360 For Back of Centronics '700' Series: 
Price: S9.00ea. 5 pcs. $ 7.50ea. 

WHISPER FANS: Excellent for Computer cabinet cooling. Extremely quiet. 
Dim. 4-3/4" x 1· 1/ 2" thick. U.L. Listed. 1-4 5-9 10-24 

$ 22.0o $ 19:""00 $18.00 

II 
WRITE FOR LARGER QUANTITY DISCOUNTS. DEALER INQUIRIES ARE 

WELCOME. 


WE ARE CONNECTOR (EDGE CARDI SPECIALISTS. IF YOU DO NOT SEE I 

WHAT YOU NEED IN THIS ADVERTISEMENT. PLEASE WRITE US. WE WILL 

REPLY. 


TERMS: Minimum Order $10.00: Add Sl.25 for han.dling and shipping. All ordetS I 

over S25.00 in USA and Canada: WE PAY THE SHIPPING. 

NOTE: CA residents please add 696 sales rax. 


NO C.0.D. SHIPMENTS OR ORDERS ACCEPTED. I 
MAIL ORDERS ro .. Beckian Enterprises 

P.O. Box 3089 I 
Simi Valley, CA 93063 ..I 
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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. 

/ 

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. 

APPLE11110 BOARD* KIT $49.00 
APPLE II 1/0 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: 128ASC11Characters64x32 or 32x16 Screen 
Format (Jumper Selectable). 7 by 11 Dot Matrix Characters. 
American or European TV Compatible (CRT Controls Programmable). 
Dealer inquiries invited. 

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. 

M ICRONET . . . 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 

Manufactured 
by Micromate. 

-. THE APPLESTICK™ $49 95 

81111 Just plug it into your game connector and 
~ make your present games more enjoyable. 

CJ Jti'm The APPLESTICK is a wonderful add-on 
for your Apple II. With an APPLESTICK 
you can enjoy the smooth, easy control of 
a true 3fi0 ° joystick. 

Not recommended tor scientific app,"ications requiring linearity. 

new! A DREAM COME TRUE! 

• 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°0 

MS-1515 MHZ SINGLE TRACE SCOPE  '299°0 

SHIPPING $3 50 I California residents add 6% sales tax 

ELECTRONICS WAREHOUSE Inc. 
15820 Hawthorne Boulevard 

Lawndale, CA 90260 
(213) 370-5551 

r. 1 t_.. _... I 



Circle 67 on inquiry card. 

* EXCITING MAILORDER DISCOUNTS * 

NOVATION CAT PORTABLE MINISCOPES 

ACOUSTIC MODEM LOW POWER CONSUMPTION 
• ANSWER. ORIGINATE 
• 300 BAUD MS-15 SINGLE TRACE 1 5 MHz $289 
• BELL 103 

MS-215 DUAL TRACE 15 MH z $389 
MS·230 DUAL TRACE 30 MHz $519 

• LOW PROFILE DESIGN 

117900 

MfCROPOLJS" MetaFloppy DR1v1s SOROCIQ 120 
SERIAL RS232C1043 (Single I 31 5Kb 

1053 (Dual) 630Kb 
$99500 

$ 1 695~ FULL ASC II UPPER/LOWER CASE 
NUMERIC KEYPAD CURSER KEYS 

•QUAD DENSITY DESIGN 
• COST EFFECTI VE STORAGE 
•4 TIMES STANDARD CAPACITY 

EVEN AFTER FORMATTING' 

• SCREEN CONTROL & 
PROTECTED FIELDS 

tlappk?"B16k LEEDEX VIDEO 100 
OR APPLE II PLUS 

•975oo 
COLOR • GRAPHICS • SOUND 

APPLE DISK II $495.00 

12" BLACK & WHITE MONITOR 

•VIDEO BANDWIDTH 12MHz ± 3db 
• COMPOSITE VIDEO INPUT 

JNCl.UDES CONTROLLER 

SD EXPANDORAM 
• 64K S-100 DYNAMIC RAM BOARD WITHOUT MEMORY __ $ 14 9 0 0 
• WORKS WITH Z·80. 8080 & 8085 16K KIT 2 I 5 0 0 
• POWER CONSUMPTION 5 WATIS 32K KIT 269 00 
• BANK SELECT • PHANTOM REFRESH 48K KIT 349 00 
• NO WAIT STATES REQUIRED 64K KIT 409 0 0 

Pacific Office s'Jdlemd - formerly at 2600 El Camino. Real, Palo Alto, CA 94306 We've Moved! New Address: 918 INDUSTRIAL AVENUE, PALO ALTO, CA 94303 .............................. 


PRINTER 
TERMINALS 

•ASCII 	SELECTRIC PRINTER/TYPEWRITER: \V il\ 
sct ll c tor kss thJn ktti:r-qu,ility printout from \Ulll 

comput1:r? lf3(\'l Modd 71.) can be used .is ufl ·line l\' Pl' · 
writer or un- linl' printl'r. Com pl l'tl' with sull'nuids, 
powl'r suppl)·, t.1sl' .ind J\SCll in1crl.1tL' tJrd (T TL to 
CP U p.ir.il ll'I port). ln tl'rlatl' intl udcs progr.tmm:tbll' 
ASCII 1r .1nslJtion t.1bk on LPR.01\-1 with up to 8 t.ibiL's 
tor USL' with v.iriuus I\ Pl' ~phvrl's. ~ L'l'dbad.. si!.:n.1ls on 
cumpk1iun of l'.1ch p1:in1 tYtk insurL'S f.tSlt.'SI 'printing 
SPL't. 'd (IS tps), dc.111t. ·d .ind .1diuslt.'tL 
Pritt.•: prngr.1mmL·J w/3 tr.1nsl.Jlion 
1;1bil'S (Olll' typl' sphl'rl') s79S.OO 

•SELECTRI C 1/0 TERMIN A LS b\ C.Tt/ln 101111.11iun 
S\Slt'nl')). Buth ASCII & IBri.1 codl' ,.l'rsion'> wi!h mit.:ro· 
compull'r ir11crl.1CL' soltw.ll"c & h.irdw,1 rL' (R.5-232 
corrnl'ttor). C.1ssl'lh: drivl' mudl'ls pl'rmit up to 2 ·100 
b.1ud dJt;1 lrJnsll'r r.lfl' .1s wl'll as ofl·linl' dJta sturJ~L'. 
USL' .1s llll'l11UfY l )' jll' wrill'l. ...~ USL' .ls d .Jl.I L'ntr)' dl'vit;t.' 
fur ullitl' pl'rsunnl'l l.1111ili.11 with Selt•tiric typl'writl'rs 
but not computers. Widl' ·t.irria~L', illll'ftil.1111..!,t.'Jble 
typl' sphl' rl's; option.ii bui lt-in , modem. /\ II , u n ih 
dl'.1ned, .1 dius1ed & w.1rr.Jr1ll'd. 

tvludl'I S)-11 
(IBM Corrl'spondl'ntl' tock) . S 795.00 

MuJ,·I 5550 
{ln rrcs. tutll', built-in t. ISSL'lll' tlrivl') . S 11,5.UU 

Molkl 5560 
(ASCI I todl', built-in t.ISSL'llL' dri\'L·) . S I 29S.00 

New Telephone : (415) 493-7455 
•"DAISY-WHEEL" 1/0 TERMINALS: Both Dl 1\Bl.O 

.111d QUJ\lE versions u! lhL' induslr\ s1.111d.1rd "ll.iis) · 
whl'cl" printing IL'rmin.tls .1n: .1v.1il;1bll'. All ll.1,·e 
kn'bo.irch w/1ull ,.\SC ll ch.1rJtter set & RS·2:\2 SL'ri.il 
in1crf.1tl'. tvlodcls in stutk usu.111~ intludl' Oi.1b lu I SS 0, 
D "IC 300 & 300Q, GrnCom 300 S 3000, .111d otllcr>. 
Prit...cs lor rl'lurbishcd units 1.lll).(l' ! rum S IX00.00 
tn $2.\00.00 

• DI AB LO HYTY PE I Model 1200 PRINTER MECHA
NISM : Usi:d, tumpll'IL' .ind IL'S\1.:ll. Rcqui1L·s p11wl'1 
suppl), L,t!>t.' ...~ mC:PU in1t.·r1.1u·. I ntnl: '!- 7'.i0.00 

6' Ribbon t....!l1l1~ .ind turlrlt.'(lor 
I or prinll'I M.1in Lo~il PCB I U.00 
"A!i -is '' sp. trt.· p rimer PCB's t or p.tr l ~ 
(Lu ...:it, I k.11 Si nk , Co rH rnl ): l \ ILil $ ]0.UIJ 
NL'w Pi n ·ll'nl PJ.l\L'n (l.f'): 
S)Q i1 bo u~li l w/printt•r; '.:\l'P.11'.tll' I) I 100.00 

.' MODEMS ' ... 
•POS 	103/202 ",t//X <n ,1/ A TC/·/ "MODEM : BELL 103 

.111tl/u1 BELL 202 FREQUENCIES : Unique POS 
LOfl!rul th.:Si).!11 pe rmits use in 011L' llOUSing Of bo th 
1Jcll·comp.1tiblc 103 (0300 b.1ucl) ancl 202 (0-1200 
b.1ucl) modl'm modull'S ori).!.i n .11 1\' madl' by VADIC 
CUl·p. to r .1 H.: lcp/lone cornp;111y s ubsidi;uy. FEATUR. [ 5 : 
RS·232 s1.·ri.1I in 1nlJct.·, au10-.1nswcr, auto ·d i.11 , LED 
tlispL1), 1eit.'phonl' li ne inl~r f .icc vi.1 t1coust ic t:o upll'r, 
rn;mu.11 OAA. m JUlo·ans\\.'cr DAA (sold stp,1r.lll'ly). 
1· uLLY ADJUSTED: nu speci,11 tools required. 3.000 
milt.· ra ni.;c over s1<111darcl diJ l·u p telt'phonl' lines . 

POS I 03 MODEM $ 179 95 
ros 202 MOLJEM $2 ,19 .95 
l'OS 202 MOIJ FM (Auto·Answe1) $279.95 
POS I 03/20" MODEM $399.95 

TAPE DRIVES & 

CONTROLLERS 


• POS- 100 N RZl TAP E DR IVE CON TROLLER/FOR· 
MATTER: DL'signnl JS inll'r1.H.:L' bl' IWL'L'n 5-100 bus 
mC PU and 9· track, 800 BPI, NR.Z I I.lpl' drive. ,\ lluws 
111 itrutumpu tcrist to re.tel Jnd write I UM·t.:umPJtibll' 
v~" m.1~ 1.1pl'S . So lt wJrl' pru vidl'd lor 8080 or / -00 
S)'SIL'nl~ . R.L·quifl'S mudil iL.lliun 101 dri\L'S ut v JriUll!-i 

m!rs . Std. version: 2 MH1 8080/l·80 CPU 101 usl' with 
12"/sec. Pl KTEC-st ylc lJpe Drive. 

Pritl': ( lncludc:s S-1 00 end. ton1ruller t.1nl, I a· la bit•, 

sol tw.tfl' listing) · S7:l0 .00 


•NRZl 	TAPE DRIVE by CIPllEK D.1t.1P11Jdt1cts : 1 ull 
>ile PLRTEC->!Ylc 800 BPI dri,e model I 008\X: 
:2--100· ·r .q>t.·. 9 trJd.., 1S to 37 ips, used , rclurbisht.·d . 
\\'1. ,1p pru \. 120 lb. Prill': . S 1500.00 

• CONVERT 15 ·· IBM OFFICE SELECTRIC TO 1/0 
TYPEWRITER: Kit indudl's J'>Sl'rnblt.~d sull'noid'>, 
switdll''>, \\ irl' 11.nnl' ss, ni.ignet dri\1:1 PCB plu':i instruv 
I ion':i tor in::.t.J.llJtiun ,ind 111CPU intertJte S200.00 

• D IGITAL CASS ETTE DR IVE (1 ro m CTL / 15 Terminol) : 
1800 b.iud, 6"/sc t; AC motor; rwd/rl'Wlld c iru1itl')' 
plus 1.1pc lh:acJ. no rcad/wrill' l'll'Llronii.:s S2.5 .00 

•	 FORMS TRACTORS, ,\ltmrl· \'.tri.1hk \\ id1 h " I unn 
,\- l int.·1" 1ur print 1nr11in.1h: 
,t) ~111dd 'ib:'iP lur I) " C.1 11 i, IJ.!l' 

IBM Sclntril~ ( u ~t· d) s, 7_.; _00 
h) ""'kl 1'81 tor C)U\\I. "' IJl ,\ lll.U 

11 ' l\ pl· I or 11 printns (rl\."\\) SY0.00 
•POWER SUPPLIES lor ll"~ D' ''"'"· mCPU , tc·stetl 

undL"1 lo.HI shown: 
No . " 1 ~) (\\./!Jn & J\C 1.urd): +:'iV tt.'~. 
· 12V r<:g . , +2.IV. @.t,\ (10 lb.). 

---------------------- NO RISK! ! IS DAY APPROVAL ON A L L MAIL-ORDERS-------------------- 
f" u!I ducurnl'l11Jtion int lutll'd PLUS intl'rfJet: instrutliuns wht.·rc indil.!IL'll. 1\ll c quiprnent is shippl'd insured l'OB P.110 Alto wi thin I ·t days ;1 t tl't' died. (il'ars or (OlJ ordl'r is 
!L'Ll'hvd. PiiLL'S m,t v t.:h.ingt.' wi1hou1 noti(C. Call or write lur dl'tJih., qu.1n1it\ prices, c.1t;1lug. IS t.l.i) rt'lurn privilcgL' PLUS 90 d,J\ no chJrgl' rl'pla(t'ment ef tlelL'tlivl' pans. 
.-\II urtlas shippt.·J lrom stud•. No bJch: orde rs, no substitil ion'!I . J\l.1stcr C11.11gt· . ind V ISA .tt l' L'Pll'd. 
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4K - Keyboard C . 
BK - Keyboard C .. 

16K - Keyboard B 
16K - Keyboard N . 
32K - Keyboard C .... . ... . ... . 
32K - Keyboard B .. 
32K - Keyboard N . 

. . $ 595 

.. s 79"5 
.. ' $ 995 

' s 995 
. '' $1295 

. $1295 
. '' $1295 

C  ca lcu lator keyboard (only version wi th tape deck) 
B  Large Keyboard (g raphics not on keys) 
N  large keyboard with graphics symbols 

Used BK PET w it h 90-day warranty . 

sJ\"E 
$195 

Reg. $1,295 Sale $1,100 

_apple II 
p/llS' 

The new Appl e II w it h Applesoft BASIC bui lt-in' El im i
nates the need for a $200 Firm ware Card and inc ludes 
new Au tostart ROM for easy operation. This combine d 
wi th the FREE accessories from NCE could save you up 
to $400 on a 48K Apple II syste m ' 

16K Apple II Plus - $1195 (take $100 in free accessories) 
32K Apple II Plus - $1345 (take$150 in free accessories) 
4BK Apple II Plus - $1495 (take $200 in free accessories) 

Apple II Accessories 

Centronics Printer In te rface . . . . . . . . . . . . . . . . . $225 
Disk and Controller . Call for Availab i l ity . $595 
Second Disk Drive ............................. $495 
Para llel Printer Card $180 
Co mmunications Card . Call for .. $225 
Hi-Speed Serial Card . . .. $195 
Firmware Card . Availability ... $200 
Hobby/Proto Card . . $24 
Mic roverter RF Mod. . ................. $35 
Sanyo M2544 Recorder ..... $55 

NOW 
$1,098 

Graphics printer 
for Apple II 

PET ACCESSORIES 
Commodore Dual Floppy Disk Drive . s~ 
Commodore Pr inte r (tractor feed) ............ $995.00 
Commodore Pr inter (friction feed) ........... $995.00 
Second Cassette  from Commodore . . .. ... $95.00 
Commodore PET Service Kit . . . . .. . . $30.00 
Beeper - Tells when tape 1s loaded . . $24.95 
Petunia - Play music from PET . $29.95 
Video Buffer - Attach another CRT ... . $29.95 
Combo - Petunia and Video Buffe r .. $49.95 
New Seria l Printer Inter lace for PET ... $79.95 

Call lor Availability ___ 

PET - Co mpa tible Se lectric in Desk 

taEY'i Boo"·
DISK & 

MEMORY 
EXPANSION 

You can instan tl y turn 
your PET into a speedy 
and efficient professional 
computer. Its easy with 
the new 400K Disk Drive 
and Memory Expansion 
from Compu think Add up 
to 32K internally then load 
20K p rogram i n only 3 
seconds! 

SOOK Disk 
Drive . . $1,295.00 

Memory Expansion 
16K . . . $425.00 
24K ... $525.00 
32K .. $615 .00 

~~~ from Heath Data Systems 

The All-In-One Computer 

Dual Z-80 Processors• Built-in 102K Floppy Disk• 16K 
to 48K RAM• 25 x 80 Character Display• Upper/Lower 
Case and Line Graphics• 80 Character Ke yboard with 
Keypad • 8 User-definable Keys • Two BASIC 's and 
Auto-Scribe Word Processing available • Can support 
CP I M 

Heath"s thi rd generation of computers is a compact. 
h i-s tyle desk top unit which includes a complete termi
nal. a computer and a disk All -In-One! System includes 
Boots trap in ROM. other programs available separately. 
HDOS op erating system includes Heath's BASIC. an as
sembler and text edito r along wi th imp ortant disk 
utilities. Microsoft language requires HOOS. 

WHB9 with 16K RAM ..... . . ... • ••...... $2.295 

Jltit~ 
SUPER SALE PRICE 

TOO LOW TO ADVERTISE 
Im mediate Delivery  2-Year Factory Warranty 

You may have seeri the Hazeltine advertised at $850. You 
may have seen it sale prices at $749 or even 5699 but our 
new price is so low that we can't even advertise it. Call us 
for a quote. Hurry. we have a li m ited quantity at this price. 
The B04B-based Hazeltine 1400 has a 12 '" screen. 24 x BO 
display. TTY-style keyboard. addressable cursor. and 
RS-232 110 from 110 to 9600 baud. 

Hazeltine 1410  $835 Hazeltine 1510  $1195 
Hazeltine 1520  $1499 

LOW COST 
PRINTER 

FOR 
PET 

$395 
1,.,~ ·~ a co mr••I•·•• ··· •t;•:l•5o ""0 
r .. , .. :)r•f' .... s1=1 JJ : •. ,.-,,nar •l·ad~ ;, 
.l:t~o:tot;J f (; W I'( I ~ •"""I .I("' !~ 

IN STOCK 
NOW 

1+1==3·RIGHT! 
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 r ight. FREE ' For exa mple. 
buy 2 BK PE Ts at $795 each and get 1BK PET. FREE. Buy 
1 16K at $995 and 1 32K at $1.295 and your school will 
receive 1 16K PET absolute ly FREE' Join the hundreds of 
pub lic & private schools. co ll eges. and Universities who 
have bought from us w ith confidence . Look at our PE T 
box in the upper left hand corner of this ad for descrip
tions and prices of the Commodore PET product line . If 

Now you can print high resolution graphics from your 
Apple using the IP-225 pr inte r and graphics opt ion from 
IDS. The IP-225 is a tractor feed primer w ith 96 possible 
characte rs. Lin e length is 80/132 col. wi th a sp eed of 
50180 cps. We include software w hi ch allows it to use 
either parallel or ser ial int erface at 1200 baud. ABSO· 
LUTELY FREE (you save $50)! 

SINCE IMPORTANT ORDERING INFORMATION 
All orders must include 4% shipping and handling. Michigan residents add 4%CompuMart 1971 for state sales tax. All foreign orders (except Canada) need an additional 10% for 

Department BYB9 

270 Third St.. Cambridge, Ma., 02142 


To Order Call 1 (800)343·5504 

in Mass. (617)491·2700 


shipping and handling. 

Phones open from 9:00 a.m. to 7:00 p.m. EST Monday·Frlday, 10:00 a.m. to 
5:00 p.m. Saturdays • P.O.'s accepted from D & B rated companies - ship· 
ment contingent upon receipt of signed purchase order• All prices 
subjecttochangewlthoutnotlce •Most Items In stock for Immediate 
shipment - call for delivery quotation • Sorry, no C.O.D.'s • 
lntheAnnArborarea?Aetallstoreopen 11:00 a.m. to 7:00 p.m. Tuesday· 

you need more information just call , we love questions.
WHB9 with 32K RAM .... $2.445 
WHB9 with 4BK RAM . . . . ... S2,595 l-s-----o-----------Q-----
WH 17 Sec ond Disk Drive .... .. .... .. .. .... $550 
 ANY MONITOR - -J
Dual-port Ser ial Interf ace . . . $85 

~~2~s~ft~~i78 System · ' . J~gg $169 $279 
Word Processing .. $395 9-inch ~ 15-inch 1it9Q. 

Friday, 10:00 a.m.to 5:00 p.m. Saturdays !Closed Sunday and Monday)Member: 
Computer Dealers If not satisfied, return your purchase with-in 10 days for full ~~ Association refund of purchase price! 
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TELEPHONE/KEYBOARD CHIPSINTERNATIONAL DIGITAL STOP TIMER AV-5-9100 Push Button Telephone Dlaller $14.95?,,~po }TL - TIME ZONE CLOCK AY·S·9200 Repertory Dialler 14.95OR CLOCK AY-S-9500 CMOS Clock Gener<1tor 4.9S 

SN7400N .16 SN747JN JS SN74160N .89 
•Four individually pro·SN7472N 29 

14.9S 
HD0165 Keyboard Encoder 16 keys 7.95

grammed clocks to time AY-5-2J76 Keyboara Encoaer 188 keys! 
zone of your choiceSN7401N .18 SN7474N JS SN74161N 89 74C922 Keyboard Encoder 16 keys 7.9S 

SN7402N .18 SN7475N .49 SN7416nl \.9S •Single synch. switch to 74C92l Keyboard Encoder 20 keys 6.25 
SN7403N . 18 Sfl7476N .JS SN74163N .89 synchronize time zones 
SN7404N 18 SN7479N S.00 SN74164N .89 ICM CHIPS•Alterable vinyl lettering 
SN7405N .20 Slj7480N .SO SN7416SN .89 ICM7D45 CMOS Precision Timer 24.95 
SN7406N 29 SN7482N 99 SN74166f1 1.25 

(change zone identity let 
ICM7205 CMOS LEO StopwatchfTimer 19.95 

SN;.·40m 29 Stl748JN S9 SN74167N 1.95 
tering when desired) 

ICM7207 Oscillator Controller 750 
SN74DeN .20 SN748SN 79 SN74170N 1.S9 

• Hrs., minutes & seconds 
ICM72D8 Seven Decade Counter 19.95 

SNH09N .20 SN7486N JS SN7417W 6.00 
displayed for each zone 

ICM7209 Clock Generator 6.95 
SN7410N .18 SN7489N 1.75 SN7417JN 1.25 

•Hi-bright LEO digits (.6" 
character height) •10 hour stopwatch timer NMOS READ ONLY MEMORIESSN7411N .25 SN7490N .4S SNT4174N 89 
•Continuous AM or PM in·SN7412N 25 SN7491N .S9 SN7417SN .19 • 12 or 24 hour operation MCM6571 128 X 9 X 7 ASCII Shifted with Greek 13.5D 

SN741JN .40 SN7492N ..IJ SN74176N .79 dication using 12 hr. format MCM6574 128 X 9 X 7 Math Svmbol & Pictures 13.50 
SN7414N .70 SN749JN .4J SN74177N .19 

• 6 function controls: fast, slow. hold,SPECIFICATIONS: MCM6575 128 X 9 X 7 Alpha' Control Char. Gen 13.50 
SN74t6N .25 ~749·rn 65 SN74179N 1.95 1 Power: Wall plug transform reset, 12/24 hour and 5/6 digit 
SN7417N 25 SN749SM .65 SN74180N 79 er Input voltage 117VAC60Hz • large .560" red displayoutput voltage 12VAC 6()Hz.SN7420N .20 SN7496N .65 SNi4181N 1.95 TL074CN 2.49 
SN7421N 29 SNi497N J.00 Stl74182N .79 Case: Standard: wood mold· • 50Hz or 60Hz operation TL494CN 4.49 
Sj'H422N .J9 SN7-1100N 89 SN7418Jtl 1.95 

in9 w/simulated walnut tin· TL496CP 1.75 
SN7423H .25 SN74107N . JS Sf'7418SN l.95 

•Includes mounting bracketish redplexlglas~lens. Black 
11C90 19.95 

Dimensions: S" x 18" 
textured ABS back. 

SN742SN .29 SW41~l .S9 S~l74186N 9.95 •Size: 4" x 2" x 5" 95H90 11 .95 
SN7426N .29 SN74116N 1.9S SN74188N J.95 4N33 3.95 
SN7427N .25 SN7412rn JS SN74190N 1.2S T2·4 Assembled...... $159.95 JB1001A Assembled ... $59.95 MK50240 11.50 
SN7429N 39 SN74122N .J9 SN74191N \.25 DSD026CH J~hz0~'.~heas~~O~e:6~0driver 3.75 
SN74JON .20 SN7412JN .49 SN74192N .79 TIMEX T1001 Tll.308 .27" red num. display w/integ. logic chip 1D .95 
SN74J2N .25 SN74125N 49 SN7419JN .79 LIQUID CRYSTAL DISPLAY

DISCRETE LEDS 
MM532D 14.95 

SN7437N 25 SN74126N .49 SN74194N 89 .200" dla. MM533D ~i~~~r~pSJnCOg~~~l~a~~rtSpeciaU 3.95. 
SN74J8~l .25 SN741J2N .7S SN7419SN 69 

CLASS 11XC5S6R red 5/$1 .125"dla. 
XCS56G green 4/S1 XC209R red 5/S1 

LD110/111 3\~ Digit AID Converter Set 25.00/set 
SN7439N .25 SN74136N .7S SN74l96N .89 

FIELD EFFECT• MC144J3P 3Vz Oig1t AID .Converter 13.95 
SN7440N .20 SN74141N .79 SN1419nl 89 XCS56Y yellow 4/S1 XC209G g1een 4/S1 

~~~s=N~7~64=77~~~ 
St.17441t.I .89 S~li4142'·1 2 95 

... • zzzSN7419lltl 149 XCS56C clear 4/S1 XC209Y yellow 4/S1 - LITRONIX ISO-LIT 1 
SH74-12tl 49 SN74143N 2.9S srm199N 1.49 .200# dla. SOUND GENERATOR 
SN7443N .75 SN741.:4N 2 9S SN745200 4.95 XC22R red 5/Sl .185" dla. Photo Tlansistor Op1o-lsolatorl 0+0 0 

Generates Complex Sounds 
SN7444N .75 SN7414SN 79 SW42Sl~l XC22G green 41Sl 

XC526R red 5/S1 (Same as MCT 2 or 4N25)B- Cf+f.:f Cf Low Power • Programmable 
SN744SN 7S St,7414m 1.95 stm279t1 . " 79 XC22V yelow 4/S1 

XC526Y yellow 4/S1 
XC526G green 4!S1 

49e each $3.95 eachSN7446N 69 Stl74148M 1.29 SN742aJN 2.25 .170" dta. XC526C i: leai 4/Sl 4 DIGIT - !.i"" CHARACTERS 
SN7447N .S9 SN741SON 89 SU74284t-1 J.9S MV10B red 4/S1 Tl~REE ENUNCIATORS 

.19D"dla. TV GAME CHIP ANO CRYSTAL 
SN7448N .79 SN74151N S9 Stl7428S~l J.9S 2.00" X 1.20" PACKAGE.085" dla. 
SN74SON .20 SN74152N .59 Sll74J6SN .69 XC111R red 5/Sl INCLUDES CONNECTORMVSO red 6/S1 ~~i:d:s5~~~ea~~P~a~~ :;3zm~Z~~~ ~;::~1 ~ C:::.13

;1c.7. 95/setSN7451N 20 SN7'415JN S9 SN74J66~l .69 XC111G green 4/S1
INFRA·RED LED T1001-Trarumi11ive S7.95 

SN74SJN 20 SN74154N .99 SN74J67N .69 XC111Y yellow 4/S1 
SN74S4N .20 SN74155N .79 SN74J611N .69 t/4"x1Wx1/ 16Hflat XCtt1C clear 4/S1 T1001 A·AeUecti\•e 8.25 XR205 SB 40 XR2242CP 1.5DEXAR

XR21D 4.40 XR2264 4.255/Sl 
SN1460N .20 
SN7459A .2S SN741S6~ .79 SN74J90N 1.95 

SN741SiN 65 SN7439JN 1.95 DISPLAY LEDs xR 
215 rn ~~~i~i rn 

t-,~o"'•ooo ..,, 5 ~~~~~~YAnodHed H2~0 P~I~~ l~f~6730 ~~~=~\node-red= 1 H;60 PRI.~~ 1 :~~ i~2l:.KB 1 ~:~~ ~~1g~ ~:~g~--,,--~C~/M~Q~S~--.,,CD~40~70:--.,5,..I rJA~ 1 

!g:: 1H cg~;: 1:: im;: ,;! m~l ~i~::'i~:::, m:-:i ~~!m ~:~~~:~~~:~:~~~~ : :!! :ft ~~m HI ~~i~ rn 
CD-IOC7 25 CD-1030 .19 c,o,!oa1 ._13 ',,llAA~' 1GV Common Anot1e-gree11 .JOO 1.25 MAN 6780 C11mm11nC;ilhode-1ed .J0560 .99 XRl•68CN _ _ XR4558 .753 85 XR 2211 5 25CD4009 49 C0-1035 99 ..081 13 ,. 1 Common Alll)dt-yellow .JOO .99 Dl.701 Cammon Anode·ied ~ 1 0 .99 XRl•88 _ XR 4.JS XR4739 1.1S1 95 2212 

~~!~:~ ~ ~!~~ ;~; =~ i:~ ~~~;~ ~~~~~~~~ed;~:ed -~~ 1J: ~~~~ ~~~~::~~~:.~;~'11 -~~ :El-"'XR.-1,.48;.;;9__1....9..,5=-X""R'"22""4"'0"'TYPE"'3;;,;.4•5-.,,,vo"'Ln"""x"':"'14_1__,,,,·~,,CE,.f 
~~!~:~ - ~~ ~~:~~ :: ~~!~~~ i!·:~ ~:z: :~ ~:~~:~ ~~a'~!~y~~ :: ~ ~t~~~ ~~~:~ ~~::_~r:d · : 

1
l.2S DIODES 1~4002 12/1 .00100PIV1 AMP 

C04014 1,J9 C040~4 . 89 MC14~11 14.95 MA/~3620 Cammon Anode-oran~e .JOO ~9 OL746 Cor11monAnode·rtd ::. 1 .630 1.49 TYPE VOLTS W PRlC~ 1N4003 zOOPIV 1 AMP ' 12/1.00 
C0401S 1,1!1. C04046 1,79 MC144 19 -l .9S MAN J630 Common Anode-orang~ ::. 1 .JOO .99 OL747 CommonAnode-ted .600 1.49 1N7-16 J.J 400m 4/1 ,00 JN4004 400 PIV I AMP 12/1 .00 
CC4016 .49 C04047 2.50 MC14-13J 19.95 MAN J640 Common Catnode-orange .JOO .99 OL749 Commnn Cathode-red:: 1 .6JO 1.49 1N7"51 5.1 400m 411 00 W4005 600 PIV 1 AMP 10/1 .00 
CD4017 1.19 C04048 •.35 MC14506 .75 MAN•1610 Common Anode-orange JOO .99 DL750 Common C;ithode-red 600 1.49 1N7S2 5 6 400m 411.00 1N4006 800PIVI AMP 10/1.00 
CD4018 .99 C04Q.S 49 MCl-1507 .99 MA~l4640 CommonCathode-oranoe .400 .99 DL33B CommooCa!hode-red . 110 .JS fl75J 62 -IOOm 4/1.00 fl4007 CIOOflVlNil' 1011.00 
C04019 49 C04050 49 MC1<562 14.50 MllN 4710 Common Anode-red 400 .99 F0070 Corrvnon Cathode 2SO .69 1N7S4 6.8 400m 4/1.00 1N3600 50 200m 6/1 .00 
C0-\020 119 C0-1051 119 MC1458J J .50 MMl47JO Common.\node-ied .! l .400 99 HV3S8 Co111monCathode:: 1 .J57 _99 1N7S7 Q.O 400m 4/1.00 1N4141 75 10m 1511 .00 
C04021 1.J9 C0405J 1.19 C04508 J .9S MAN 4740 Common Cilthode-red 400 .99 FN0359 Commo11Catt10de .JS7 .75 1N759 12 .0 400m 4/1.00 IH154 JS 10m 1211.00 
C04022 1. \9 CO-IOS6 2 95 C04510 1.J9 MAN .4810 Common Anode-yellow .400 .99 FN050J Common Calhode(FNOSOD) .500 99 1N959 8 2 400m 4/1.00 1N4733 5 1 tw 28 
CD402J .2J CD-1059 9.9S C04511 \ .29 MAN 4840 Common Cathode-yellow -100 99 FNDS07 Common Anode !Ftl0510J 500 .99 1N96S 15 400m 4/1,00 W4734 5.6 lw 28 
CD402-I 79 C04060 1.49 CD~S1S 2.95 MAN6610 Common Anode-orange-0,D. .S60 .99 S082-7730 Common Anode-red .JOO 99 INS2J2 S6 SOOm 2'I 1N47JS 6.2 lw 28 
C04025 2J CD4066 .79 C04518 1,29 t.IAN 6630 Common Anode-orange.!'. I .560 99 HOSP-3400 CommonAnode-1ed .600 1 50 1M52J4 6.2 SOOm 28 IN4736 6.B lw 28 
CD4026 2.25 C04068 .J9 C04S20 1.29 MAN 6640 Common Calhode-orange-0.0. .660 99 HOSP-J-IOJ Common Calhode red 800 1.50 IU52JS 6 8 SOOm 28 1N47J8 8.2 28 
C04027 .69 C04069 .45 C04S66 2.2S MAN 6650 Common Ci1lhade-oriln11e ·~ 1 .560 99 5082 ·7300 -I 1 7 sgl Oig1t-RHOP ..liOO 19,.95 1N5236 7 5 ~m 28 1N4H2 12 lw 28 

~-----------.............-----------mi MAN 6560 Common Anode-o range .560 99 5082 -7302 4 1 7 Sgl. 01g1t-lHDP 600 19.95 1NS242 12 SOOm 26 1N4H4 15 lw 28 

~:~~ :~: 74COO ~!g:~ ~ :!: ~:~ :~~~ ~~~~~~ ;:~~~'.~! :: ·;: ~g:~:~~~~ ~v:r;a;:1~ ~~;:,~~!~~~~)ma\ ~~~ ~~ :~ :~:~:s ~; :g~m 61i.~~ :z:::! '~ ~~i: ~: ::~ 
HC04 .J9 74C85 2.49 74Cl7J 2.60 150 7m 611.00 1N11BS 150PIV3SAMP 1.701-------....,,..,,..-.....------..-----.....------t 1N45B 

~!~~ -~ ~!~:~ : : ;~ ~:~:~ ~ : :: RCA LINEAR CALCULATOR cLocK cH1Ps MOTOROLA :z:~5~ 18~ p1vi0~~p ,ii:::J :::::: ~:~:~~~:~~ ; :~ 
74Cl4 t9S 74C95 1.95 74C195 2.49 cA 301JT 2_15 CAJo82 N 2.00 CHIPS/DRIVERS MM5309 54.9S MC1408L7 $4.9s t-='----'=---=-=.;.;....;.;;;.;.;,;,;,;.;;;..._..;;;;"'I 
;:g~ :~: ::~;~~ ; :~~ ::~:~~ ~ : ~~ ~:~~j;~ ~ ·;: ~:~~~~ 1_-~ ~~;:~~ s2.9s ~'~~~g !:~~ ~~~~~~ts ~~~~ SCA AND FW BRIDGE ~c~~J,!~911ERS si.c 360 95~·~~;~ ~-~~ ::;1r, J : ~~ 74C92S 8.9S CAJOJ91 1.35 CA3069N 3_7S OM8864 :~~ii MM531-I .:.95 MCJ022P 2.95 CJ6M SCA 1_9511 74C926 8.95 CAJQ.16N 1,30 CAJ130T 1.J9 Or.18865 1.00 MM~J16 6.95 MC306tP J 50 2N2l28 SCA .50 

._.'~:c,,,;~..___::.,.:___;_~~..:..:~.,..,,.--~: ~:....._~:~,,,i,,,i~_.:~:;~~ CA3059N J .25 CA31-IOT 1.25 rn.46387 . 7!1 ~~';ti: t:~ ~~:g;::,7 4416 ) ~:;~ MDA980·1 fWBRtOGEREC .... 1.95 

r 78MG 1.75 LM710N 79 ~~=~ J :!; ~~~~ ·~: ~~~~9S!Q . · MM5JB711998A 4.95 MC4G40P . ·'-'-t 
1 75 

6.95t--"'-'-""--·'--.....ri:Tl'-=~FW="'B"'Rl-OG_E_RE_c_---1
00 50

';;;";;;oa;.;.1';;.......;;;'·;;;"....;'"=' ';;; ·';,; ;:;";,,..,,,,;,; ' ,.,',.,',.,,,.,,,. · '---· 4/1 .00t~~~ :: LINEAR ~::~j~/H :~~ i.; ";,";.,,,,,; ·';;,';;':;;; · ';;;'°'-'';;;"' 1.5;;; ' 
1 ==='-"..._""'-°'-'- '--1 c10681 _50 TORS 2NJ904 

LMJOICNlll .JS LMJ40K-18 l .J5 LM JJN IC SOLDERTAIL - LOW PROFILE (TIN) SOCKETS MPSAOS .JO 2N3055 .89 2NJ90S 411 .007 1 00 

75 19
LMJ02H t~~!~~:~4 : : ~; LM7J 9N 1_ 1-24 25-49 50·100 • 1-3~ 25-49 S0-100 MPSA06 5!1.00 MJEJ055 1.00 2NJ906 411.00 

LMJl)oltt lOO lt.174 lCN/H .JS 8p111tP .'17 16 . 15 ~ 22PinLPS.7 .J6 35 ltS97 6/ 1.00 2NJ392 Sll .00 2N40l3 Jfl.00 
611.00 

LM7-11 - .J9~:~~~~ti/H :~ t~~:~~~: ::~~ l4N 
79 

:: ~~ t~ ~~ ·- ~~ -~~ ~ ~::i~ t~ ~~ : !~ : ~~ ~~S4~~ 6I~--~~ ~~;;~~ ~~: ~: ~~:~~~ 4f1.00 
LMJ~OT-l2 l 25 LM7HN/ H · 18 pm LP .<'9 28 .27 36pin LP .60 _sg 58 ~G4 10 1.75 PNJS68 411 00 PN4250 411.00 

5 411.00t,::',':,;,1rl.'ll 1..',i t~i!~i:~: \ :~~ t~:~~~H 1 ~~ 20 pin tP , ·_,", J2 .Jo SOLOERTAIL STANDARD (TIN) 40 Pin tP . J .62 .61 ~~~;! : : ~~ "',,1s69 8A 411.00 2N4400 
1 

4113300 5363 411.00
1 15 LMJ40T-2-I 1.25 LM1458Ctl.H .59 14 ST 25 .24 - - · • 2Bp ST S 99 90 81 511 .00 2tl<U01 4/1 ,00 

-IJl.00 
51UXl~ll~~ :::' ~::m~ ;~ t~)J!!~ 1:l il~~il :~ ~\ l! SOLDERTAILSTANOARO(GOa;:~~: :~ :~ : :~ i~liit,,. n~ t~~: !~!~ l~~~ 411.00 

LM l K SO LM377tl 00 LMt 8p1nSG S.30 .27 .24 - - . 24p~nSG$ .70 .6J .57 2N2J69A 411 .00 t.f'S370S 5/1 .00 2NS087 4/1.00 

t~~~:~NtH ~ : i~ C~1i:~~tj l ~~ t~~~~:~CP ~:~~ i~ ~~ ~~ ~ .J2 .29 ~ ~~ ~~~ ~~ : ..~~ l:~ 1 J~ t6PS23ti9 !::.-: 2N3706 511.00 2NS088 

3 7 6 4 556V 175 

41100 
4/1.00t~~~g~:;.2 ::~~ t~~:~~ : : ~: ~~~~z ~.·:~ 18 Pin SG . 5~ - ~~ -~~ 1.75 HS ~~~= ~~i1~j05 ;~:.~ ~~~~~i 511 .0040 pin SG 1.S9 411.00 

511 5/1.00t~~~g~:;~ ::~~ ~~;~J~ ~-g~ t~~~~~(J-10111.1~ 8 pin ww s .J9 .38 . Jl WIRE WRAP SOCKETS _ _ ~~~~; Plastic ~~i :~ ~;~;~A :~~ ~~;:~: 5/1.0085 75 

LM3WK-l8 1 Js NES29A 4.9S LMJ90SN 1 .19 :~ ~~ = :;~ · ;~ J~ (GOLD} LEVEL ill ;~ ~~=S1·.: .95 85 2N2925 5/tOO 2NJ725A 1.00 2NS139 
 511.00 

S;1 .00Lt.lJ20K-24 1 JS NE531H/V J .9S LMJ909N 1.25 15PlnWW .4J ..42 _ - - 28pinWW 1.40 1.25 1.10 MJE2955 1.25 2N3772 2. 2S 2NS2l041 311.00
t~:~~~~:~ 2 ; ~; ~~~~I :: ~~58sev 4 ;; ~~ ~~= :~; ~ :~; - !~ ~:~ =i:~; :::~ u~ 2N305J 211.00 ~~~~~ 5~~:0 2NSH9 31 00 

tmm:;; u~ ~i~i~ ~ : i~ ~i~i~rr ~~ 1/4 WATT RESISTOR ASSORTMENTS - 5°/o CAPACl!OJ! fi~~~~~:~~ 10191-9 100 . 

t~~~~~j~ Hi ~i:~ ~ .5 ~E~~: .~! ASST. 1 5 ed ; ~ ~;:;;:~ :~ ~:;:; ~~ :~:; .:~ ~:::: ~;: ~::~:~' SD PCS $1 ·75 ~Hl :~i ·E - ~~ ~~;~ ] .E :~~ 
t~~~~~ 1 ~~ ~~~~/It ~ -~ :~:~~N :~ ASST. 2 s e~ 1 :; ~ :; ::~ ?~~ :~::~:: -~~~ :~ : :~ ~~~ ~;::;:~ :~ : ::::~:: SO PCS 1.75 ~~ ri: .~~ - ~: ~~ ~~~~ ~ -~; -~ 
LMJ-IOK·S 1.35 NE566CN 1.75 7~49~CN . B9 470 or 05 04 OJS 1,,f .12 .09 075 

0 1 1 "1 1 12 100t~;~~~:: :-.~; ~~%~H ~ .:~ ~~i:;~ ~- ~~ ASST. 3 s u . 1 ~~mtM · ·:·.~:)1W ~~11~1 tj ;•~ . ~1::'·1 ,IJ!, SD PCS 1.75 .OOlml . .~~LTM~;'RFl.~2~PACITOAS .13 .11 .DB 

LU40 K12 1.J5 LM70JCN 1H .69 RC419~ J...9S J . J ~. l .•I•. .:.;• 5.IJ , .0022 .12 .10 .07 04iml 21 .17 IJ 

LM341·1S 1.35 LM709~1H 29 RC-1195 449 ASST.4 Sra. fl , 11!· 12K 15 ,_ 1f. SDPCS 1.75 - ~:~ml ·.~i - ~~ ~~ -~~I ~j :i: - ~~ 

j!t~~~ ~ 74 1:Cs~3~ .'a'g Sea ~~: ~~ : ;~: 1;~ SO PCS 1. 75 · •:ra.i. DIP;fJD r~,~TAL~~A~eum CAPA~~ORS .26 .21ASST. 5 i.lf'-. . '1's',',vsv 
74LS02 29 74LS-17 89 Hl5151 .28 23 °17 2.2!35V .JS .JI .27 

~~t~~ ~~ ::t~~~ ~; ~~~;;;~ . :~ 5 ea ~~~ :~;~: ~!~:. ~~~·~ - 1.75 :w~;~ :U:n ::; Hm~ :ll :~ :~iASST. 6 ~: 00 PCS 
4

74LSOS 35 ::t~~~ :!~ 7 LSlSO \ , lS IM l,7 M UM 1.8t.~ 2.;·M 50 PCS 1.75 ·:!~~~ .28 .2J .17 15/2SV .75 .68 .59 
~-ILSOS · 14LS74 .1s ~:t~~:~ : - ~~ ASST. 7 5 ea VM ],JM J .9M -1.IM ~1 . 6M 1.0/JSV 28 .2J 17 "Z'l/6V .7S .60 .SO29 

1 

J
j!t~~~ :~~ ~!~~~~ ~; ~:~~:~~ :_ ; t-"-A"S"'S'"T""."'B"'R-'l"'nc"'l'"'ud;..e;.;s;.;R.-e..s..is'"to'"r_A"'s'"'so;..rt.;.m~e-nt""s_l_-7_·""(3_S_O_P_c_s_,.)'--_S_9_._9_5_e_a_._-t A•1~1~'ffduR~ :LuM~~~M EL:~::~Lvric c:~!~1L~~~ J _11 120 0 
74LSlJ .S9 74LS78 49 74LS175 0 $10.00 Min. Order - U.S. Funds Only Spec Sheets- 251! i~~~;~~ .16 . \4 .1\ .47i50V .16 .14 .11 
74LSU 1.25 7-1Lss3 14LS18l 2 49 Calif. Residents Add 6% Sales Tax 1980Catalog Available -Send41i!stamp J.J.-SOV . 14 . 12 .09 1.01\BV . IS .IJ .1089 

~~t~~~ ~~ ~~t~!~ 1 ~~ ~!~~ :~~ ~ : i~ Postage-Add5%plusS1 lnsurance(ifdesired) ~~~~tv : ;~ : :~ : :~ ;:~1:~~ : :~ : ~! ~ ;: 
i4LS21 JS 7-ILS90 59 74LS192 1.15 PHONE 10150V .\ 6 .U . 12 Ut16V . 15 . 1J . 10 
iJLS22 . J~ 74LS92 75 7-ILS19J 1. IS 22/2SV 17 ,15 . 12 -1 .7i25V . 15 . lJ .10 
HLS26 .JS 7-ILS9J 75 74LS194 115 ORDERS 22/SOV 2~ .20 . 18 4.7/50V .16 . 1-1 _, ,ameco 
7-ILS27 .JS 7-ILS95 99 i4LS195 l .15 WELCOME ·17125\1 19 . li . IS 10/16V . 14 . 12 09 
74LS28 .JS I ~LS96 1 15 74LS25l ..99 -17:50V .25 .21 .19 10/25V .15 . 13 10 

74LSlO .29 ~:~~:g~ .~; 74LS2S7 .89 {415) 592-8097 i~~i~5~ · j~ : ~~ - ~: 4"ft~~ :;~ : ~ : :~ 
:~t~5~ :;; 74Ls112 4S ::t~ii8 1 : ~~ ,\/,,1//. (Jf'/)/·.·/' l·.·l.l·.·(·TR(JN/('.'-' - 1i'(J/'/./)I"//)/·.· ii°'201s~~ ::: : !~ -~ ~00'01'2"s: ·_,1; ,1~ ·. :'a 
7-1LS40 JS i 4LS12J 12s 1.1LS279 .7S \. "\ ) ' "\ I 470/25V ,33 .29 .27 100t50V JS .30 28 
7.t542 .89 ~~t~in ~~ ::~~~ : ;~ 1021 HOWARD AVENUE. SAN CARLOS. CA 94070 1000116v .s 5 .so .45 220116v .2J 17 _16 
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$139. 95 Kit DnlyWiiiiJii~_.I 
The PennywhlsUe 103 iscapab leo! recordingclalil to andlromaudiolape"without 
~1il icat speecl1ei:;uiremen1s for lhe recorcler ancl ilis ableto communica1eclifecllywith 
anolhe1 moclern ancl lerminat !or telephone "hamminr,( and communic;i.tions. In 
ao~ilion. i !isfreeolcriticalacljustmentsandisbuiltwi l hnon·precision.reaclil yavillilabfe 
par ts. 
DllaTransml nion Melh ocl ... . .Frequency-Shilt Keyin 11. lull·cl uplex (hall·clup lex 

selectable). 
Maximum Data Rate.. ..JODBaucl. 
DataFormal ........... ......AsynchronousSe1ial(relt1rntomarklevelrequl1ed 

bet weeneachcharac tet). 
Receln Ch annel Freq uencies ... 2025 Hzrorspace:2225Hz101ma1k 
Tran smit Channel Freque nc ie s .. Swilch selec lillbl e: Low (normal) = 1070 space, 

1270 muk: High "' 025 space. 2225 mark. 
Recein Sensl11•11Y ........... - 46clbmaccoustically couplecl . 
Tnnsmll LeveJ . . -15 clbm nominal Acl1ustable lrom - 6 clbm 

to - 20 clbm . 
Recelu Frequency Tole1 ance .. .Frequency re!erenceautomatrcallyad1usls to 

allowtoroperat1onbetween1800H1a n<12400Hz. 
Olgllal Data lnle 1fillce ....•. ...EIA RS·232C or 20 mA cu1re n1toop jrecelveris 

optoisolateclanclnon -polar). 
Po• el Requiuments .•........ 120 VAC. single phillse, 10 Walts 
Ptiyslcal. . . . .......AU components mount on a StngJe 5· by 9· 

iwritecl Cl'arit boaid . All components lnducled. 
ReQuhes a VOM. A11 clio Os.cilla101. F1equencvc·ounter and/or Oscmoscope to ,ngn, 

TRS-80 
16K Conversion Kit 

Expand your 4K TRS-80 System to 16K. Kit 
comes complete with: 
'8 eac h UPD416 · 1 ( 16K D y n a m ic Rams ) 250NS 

• Documentation for con version 

TRS-16K $75 .00 
COMPUTER CASSETTES 

• 6 EACH 15 MINUTE HI GH 
QU ALIT Y C-15 CASSITTES 

• PL ASTI C CASE IN CLUDED 
12 CASS ITTE CAPACITY 

• ADDITION AL CASSETIES 
AVAIL ABLE #C-15-$2.95 ea 

CAS-6 
$14.95 

(Case a nd 6 Ca5senes) 

SUP 'R' MOD II 
UHF Channel 33 TV Interface Unit Kit 

f :J 
~ 

MOD II 

Wide Ban d B/W or Color Sys1em* Converts TV to Video Oi splav tor 
home compu ters. CCTV came1<1 , 
Apple II, works wi th Cromeco Daz
zl e1, SOL -20. IRS·80, Ch allenger, 
etc. 
MOD II is pieluned to Channel 33 
(UHF). 

*Includes co axial cable and antenna 
transformer. 

$29.95 Kit 

EPROM Erasin g L a m p 
•Erases 2708, 2716, 1702A, 52030, 52040, etc . 
•Erases up to 4 ch ips within 20 minutes. 
•Main t ains c onstant e xposure distance of one inch 
•Special c onductive foam line r eliminat es static build -up 
•B u ilt· in safety lock to prevent UV ex posure 
•Compact  only 7-518" x 2-718" x 2" 
•Complete with ho lding tray for 4 chips 

U VS-11E •• ••• • • • • •• •• • • • •• • •• $ 69. 9 5 

IDEAL FDR TRS 80 

MICROPROCESSOR COMPONENTSTransistor Checker ---80SDAl8080ASUPPORT DEVICES-- - --MICROPROCESSOR MAHUALS--
M-180 User Manual S7.50 

- Battery Operated - 8214 Primit~ 1n1er1up1 Coot101 5.95 
- Comple t e ly Assembled - :~~~A i~~l ll!Pul/Output S ~.i~ 

M·CDP1802 User Manual 7.50 
M-2650 User Man ual 5.00The ASI Transistor Checker is cap· 8216 Bi·Oirectional Bus 01iver J.49 

ab le of checking a wide range of 8224 Clock Generator /Driver J.95 ROM'S
transistor types.. either "'in ci rcuit" 8226 Bus D1iver J 49 2513(2140) 	 Charac1er Genera1or(upper case) S9.95or out o f c ircuit. To operate, 8228 S~stem Conlloller/Bus D11ve1 4 95 2513(3021) 	 Characte1Geneiator(lowercase) 9.95simply p lug the transistor to be 8238 Sys1u1Cont1oller 5.95 
checked int o t he front panel 8251 P1og. Comm. 1/0 (USAATJ 7.95 2516 C-araclerGeneralor 10.95 

MM52JON 2048·BitAeaclOnlyMemo1y 1.95socket, or conuect it with the a lll · 8253 Prng. Interval Timer 14.95 
ga tor c lip test leads provided. 82 55 Pro11. Pe1iph. 110 (PPI) 9.95 RAM 'S
The unit sa fely and automatically 8257 Prog. OMA Control 19.95 
identifies low, medium and high- 8259 Prog. Interrupt Con!lol 19.95 1101 256X1 S1a1ic S1.49 

power P NP and NPN transisto rs. ---&880/6.810 SUPPORTOEVICES-- 1103 1024X1 Dynamic .99 
2101(8101) 256X4 Sla!ic J.95Size: 3¥." x 6Y.o"' x 2" MC6800 MPU Sl4.95 2102 	 1024X1 Static 1.75' " C"cell barterv not included. MC6802CP MPU with Clock and Ram 24 95 21l02 	 1024X1 Static 1.95MC6810API 128X8 Stalic Ram 5.95 2111(8111) 	 256X4 Static J.95 

ITrans-Che c k MC6821 Penpl\, Inter. Aclap!(MC6820) 7.49S 19.95 ea. 2112 	 256X4 Static MOS 4.95
1 1 1 2114 	 1024X4 s1a11c45Dns 7.95t--::C:"u-s":t:-o-m--C::::'"a-b:-:1-e-s~&::-:-J:-u-m_p_e- ~~~~i~~ ~;~ ~6 7~t~~~~o-si ~~- ~~ 2114l 1024X4 Static 450ns low power 10.95rs--~ ~~~:;~La ~ 

MC6850 AsynchroriousComm Aclaplei 795 2114.J 	 1024X4 SlalicJDOns 10.95 .rr':-2.. 	 r":- MC6652 S~ncttronous Senal Data Aclapt 9 95 2114l·J 1024X4 StaticJDOnslow power 11.95 
••: · ~-N} -~V<_·'1,...t,;, '·-;; MC6862 0·600 '"mo"" MODEM 14 9595 ~~	 ....:...,A.·_ MC5850 1'. 5101 256X4 Static 7.95 ,. _ j . ""'' .... 2400bps Modulator 	 5280/2107 4096X1 Dynamic 4.95 


7489 16X4 Static 1.75

I" : ,.J/11 	 "1 v "'' _- _6880AMICRO~~~~~~,~~ c~Ps~~~s~~~~;~:6us...::: 74S200 	 256X1 Smiclri:state 4.95

51495Z80(780CJ CPU 93421 256X1 s1a11c 
Z80A(780-1J CPU 16.95 UPD414 4K Dynamic 16pin 4.95D B 25 Series Cables 	 2.95 

Par t No. Cable Length Connector s Price COP1802 CPU 19.95 (MK4027) 
DB25P·4-P 4 f t. 2·DP25 P S15.95 ea. 2650 MPU 19.95 UP0416 16K Dynam ic Hi pin 25Dns 9.95 
DB25P·4·S 4 Fl 1-DP25Pl1 ·25S S16.95 ea 6502 CPU 1195 IMK4 11 6)


8035 8-Bit MPUw/clock. RAM. 110 lines 19.95 TMS4044- 4K Static 14 .95

DB25S-4-S 4 fl 2· DP25S S17 .95 ea . P8085 	 1995CPU 45tll 

D ip J u mpers TMS9900Jl TMS40~5 Static 14.9516·Bi1 MPU w/liarclware. mt1IC1ply 1024X4 
&clivicle 2117 16.J84X1 DynamicJ5Dns 9.95OJ14·1 1 11 1-14 Pin $1 .59 ea. --- --SHIFTAEGI STERS---- (t1ousemarkecl)

DJ 16 · 1 1 fl . 1· 16 Pin 1.79 ea. MM50DH Dual 25Bit Dyn ill mic MM5262 2KX1 Dynamic 4/\.00 
OJ24-1 1 It. 1-24 Pin 2.79 ea. MM503H Duilll 50 Bi Dynamic 50 "" PROM'SMM504H Duall6B1tStalic .50 

MM506H DuallDOBitStalic .50 1702A 2048 FAMOS S5.95
OJ14 ·1·14 1 II. 2-14 Pin 2.79 ea. 
DJ16·1·16 1 11. 2-16 Pin 3.19 ea . MM51DH Dual 64 Bil Accumulator .50 27161NTEL 16K" EPROM 5995 
DJ24· 1·24 1 II 2-24 Pi n 4 .95 ea . MM5016H 5001512 Bit Dynamic 89 TMS2516 16K" EPROM 49.95 

For Custom Cables & Jum ers, See JAM ECO 1979 Calalo lor Pricln 25041 	 1024Dynamic J.95 (2716) 'Requires single -t5Vpowersupply
1 

2518 HexJ2Bit Stalic 495 TMS25J2 4KXa EPROM 89.95 
2522 Dual132B1IS!alic 2.95 2708 8K EPROM 10.95I ·--· ~ ~'···~·-:-::_ CONNECTORS 2524 512s1alic 99 27161.1 16K"" EPRDM 2995 
2525 1024 Dynamic 2.95 ..Requi1es Jvoltages. -~V. ~5v, -+12VW ·., p 25 Pin-D Subminialure 2527 Oual256B1IS!ahc 2.95 5203 1()48 FAl.lOS 14 .95 
2528 Dual 250 Stauc 400 6301·1(7611)1024 nistaleB ipolar 349 

4002529 	 Dual240BllS!atic 6330·1(7602)256 Open CBipolar 2.95 
Ouacl 80 Bit Static 295 82S2J 32X8 Open Colleclor J.95DB 25P (as pielured) PLU G (Meets RS232) $2 .95 

08255 SOCKET (Meets RS232) $3 .50 "" 	 695 4096 19.953341 Filo 82S115 Bipolar 
0 851226-1 Cable Cover IOI OB25P OI DB25S $1 .75 74LS67D 4X4 Register Fiie (TriSrate) "' 82S12J J2X8 T1istate J.95 

74186 nLOpenColtector 9.95 
PRI NTED CIRC UIT EDG E- CARD ---UART'S - - "' 11LOpen Collector--- ---- 74188 J.95 

\56 S11itino.11 l!fumled Cont•Gis - Fils 054 to 070 PC. Carcls l-""' ·5..ID13 "'"'"'"'._ _ _ __....;;.95 "' 74S287 	 1024 Slalic 2.95n-Oouble Ae~cl-Oul - A·'..;:· :.o:....30K BAU0 _ 5;.;;:......-':....--- ---------I 
15/30 SE PINS (Solder EYelet) $1 .95 
18/36 SE PINS (Solder Eyel etl $2.49 DIGITA L 


22/44 SE PINS (Solder Eye le t) $2.95 ENCOD E R KI T 


JE600 H EXAD E CI M AL 

TH ERMO M ET ER K IT 

22/44 WW PINS (Wi re Wrap) $3.95 


___H ___H __FEATURES:50 /lOO WW PINS (Wire Wrap) R681 ·1 $6.95
t.125 Spacing) 	 ~---~ • Full 8 ~1t latcned outpu t !or micr o·t--------------------4 .•., '' p1ocessor useU_i •~r~:i:'0~~~~1~~eys w11 n ooe being~· 

4-Digit Clock Kit -- ·~;'• " 5'"'""'"'""''"''"'~"'" 
•Bright .l51" ht. red d lsplay 	 ~!: ' •~~ reaoout 10 ~e•i!y entries 
• SequenHal fl ash Ing colon 	 .______, • Easy 1n1e11acing wi1n slanclaio 16 pin 
• 12 or 24 ho ur o peratio n 	 1C conn!clo1 
• Ext ruded a lu ml nu m case (black) 	 • Ontv • 5VOC m1u11!cl tor ooe1a11on' 
• Preuu re switches for ho urs, m inutes & ho ld fu nct ions FULL 8 BIT LATCHED OUTPUT-19 KEY80AAO . o uol sen5o rs - switc hing contro l for in· 
* Inc ludes all components, case and wa ll transforme r rne JE600Encooer Keyboarcl provides lwo separa:e neiaclec1mal doo r/ outdoor o r dua l monitoring 

- Size: JV• X H'• x IV• <11g 1ts proouceo 1rom sequent1ill key e1!U1es lo allow cl11ect proQ· 
 •Cont inuous LED .8 " ht. di splay 

rammmg for8 ~11 nucroprocessor or 8 b1I memorycucuits Tnree •Range: -4 0 •F to 199°F / -40"C to lOO°C 
[Jl acld1t1onal kersa1e pro·nlledfo1 use1 operat1onswnt 1 onena~1n~ 

• Accuracy: ±. 1° nom in a l 
•Set fo r Fah renheit or Celsius r eading

ab1stab1eoutputava11i1ble Tneoutputsa1elalcheclandmGn1toreO •Sim. w a lnut case· AC wall adapter incl. 
w11n LEO 1eac1ou1s Alsomcludecl 1sa kev el'lf1v strobe •Size: 3·1/4" Hl(6·5/8"Wx 1·3/8"0 
J E600 ••••••• • • .. • • • $59.95Jumbo 6-Digit Clock Kit 
He xadecimal Ke ypad only . . .. . • • $14.95 JE300 .. . . .. .$39.95 

* Four .630"ht. and tw o .JOO" ht. 
common •mode disp1ays 


*uses MM5Jl4 clock chip 
 62-Key ASCII Encoder Keyboard Kit•Switches for hour s, m inu te s and hold functions 
• Hour s easily viewable to 30 feet 

F EATURES:,, Simu lat ed w alnut case 
• 60 Keys generate the fu ll 128 char • HSVA C oper ation 

acters, upper and lower case ASCII• 12 or 24 nour ope rat ion 	 n 

* Inclu des all components, case and wall transformer - 1 • ; 1 : 1 J • ~' ' :::. - .. • "'Fully buffered
• Siie:6lf• x Jli• x Pf• 	 - c w ( ~ 1 y u 0 p f • d  • 2 user-define keys provided for 

f..t =:' ,l $ 0 ~ G H J W <. ! • ~ - j cuslom applications 
·'I - ;:. X C V I <.i OI " ' ' - - ,-;--.J •Caps lock for upper case o nlyJE747 .. .. ... . .. . . .. $29.95 
 alpha characters 

•Utili zes a 2376 (40 pin I encoder 
• Bright .3 00 ht. comm. cath  read only me mor y chip

ode displav The JE610 62-Key ASC II Encoder Keyboard •Outputs direct ly compatible with• uses MM53 14 clock chi p Kit can be interfaced in to mos t any com· TTL/DTL or MOS logic arrays 
and ho ld modes puter system. The JE610 Kit comes com· •Easy inlerfacing w ith a 16-pin dip

• Switches fo r hour s . minutes 

• Hrs. easily viewable to 20 ft. ple te wilh an industrial grade ke yboard or 18-pin edge connector 
•Simulated walnut case switch assembly (62 keysl. IC's, sockets, 
• 115 VAC operation con nector. electronic components and a JE610 $79 95• 12 o r 24 hr. operi:ition double-sided prinled w iring board. The • • • • • ••I nc l. all components. case &JE701 wa ll tran s fo rmer 
• Size: 6%" x 3-1/8" x 1 'Y.." ~~~b~;;~~~~1~ ;:~~~::;i~~- ® 

15
0mA 62-Key Keyboard only .. $34.95 

t---~RE =--__AT_E_D __E____U_P_P_l_V @Se_~=--=--G U l _ __P_O_W R S ___N_w6-Digit Clock Kit $19.95 
REMOTE CONTROL JE2QQ 5 v ·1 AMP JE205 A D A PTER BO AR D 

TRANSMITTER & RECEIVER POWER S UPPL Y - Ada pts to JE2 00 

:~::: ~i~:~~:vided -~~~·D±:~:::e~::rVw/ 

•PC Board cons lruction +5V input 
*Provides 	a solid 1 amp · Tor iodal hi -s peed 


@ 5 vohs sw itch ing XMFR 

•Can 	supply up to :!:SV, ~shor t circ .protecti o n 
!.9V and :t.12V w i t h •PC Brd . construction 
JE205 Adapte r • Piggy -back to JE200 

• t .. U "l!Oa\ Al•OTltO•lOL!OM,_
•llllUtO••O•••u''"•cla;au•1.i4 	 * ~:r~~a~: ~c~~t~~~:i~~~ -~~zaer:d3%"x2 ' 'x 9/16 "h 
•IO••>•UIUl l• U•ll<••••DOll<•• 
•l•O"tUOU•"l!UOOU"OHCUIU• 

A..\1Ull0U 
.s;,. , 3l>" x5" x 2 " H J E 2 0 5 


•I U•tMUll OYlllAl•V IUI U• 

•U•IW•ll<••CIMDID 

- U.S . Funds Only Spec Sheets- 25( 
Calif . Residenls Add 6 % Sales Tax 1980 Catalog Available - Send 41( slamp

Digital Stopwatch Kit Postage-Add 5% p lus$1 Insurance (if desired) 

PHONE•Use lntersll 72C6 ChiP 11- 1*Plated thru double-sided P.C. Boa rd 
DR DEAS 

: ~~esd~:,O~:Y~ir:~;9.59 sec. wil.n ill.Ito tese t 1 ·~. H:·: 
1 

WELCOMEJameco 
• •u•m "Y'"' <ont , olled ' .J:.;;.. . (415) 592-8097ELECTRONICS*Three stopwatches ln one: sfngle event, split -=

if~l~::::~~~~.~~~~:~~ 
-::i1o~c /~~cf1~~;~ 1'm~';i1;~: 
~1ialo,~ ti~~dwi~~ ~~I~~:"~~ 

rn:~~p1~~~rna~e~i'~:Ci~usos~~~ 
\r~n 7~0~~~e;s!~~~ing opera· · 

~ 
Micro

Miniature 
Joystick 

• 2 e a ch 1OOK pots (L inear Taper) 

• Prin ted Circ u i t Boa rd Mount 
(cummulative) &. taylor {sequential timing) 

MAIL OIWl:"R l :"LECTRONICS- ll'ORLDll'IDE •Size: 1" x 1-3/16" x 1-3/16" • Uses J pcnlite batteries 
* Si.ze, 4.5" 	 x 2.15" x .90" 1021 HOWAR D AVENUE, SAN CARLOS, CA 94 0 70

JE900 $39. 95 Mi c ro - Mi n ia tur e Joystick . •.• $4,95A DVERT ISED PR ICE S G OOD THAU . NOVEMBER 
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Circle 230 on inquiry card. 

as::I CALIFORNIA COMPUTER SYSTEMS 

16K RAM BOARD. Fully buffered addressable in 4K 
blocks. IEEE standard for bank addressing 2114's 
PCBD .. .. ..... ... .... . .... .. .. .. .... .. ..... $26.95 
Kit 450 NSEC .... .. ..... ... .. ........ $259.95 
PT-1 PROTO BOARD. Over 2,600 holes 4" regu
lators. All S-100 buss functions labeled, gold fingers . 
PCBD ... .. ......... .... $25.95 
PT-2 PROTO BOARD. Similar to PT-1 except set
up to handle solder tail sockets. 
PCBD . .... .. ....... . ........ ....... ... ... $25.95 

SSJ1J 
FORMERLY CVBERCOM/SOLID STATE MUSIC. 

PB-1 270B & 2716 Programming Board with provisions 
for 4K or BK EPROM. No external supplies require 
tex tool sockets. Kit ........................... S124.95 
CB-1 BOBO Proce~sor Board. 2K of PROM 256 BYTE 
RAM power on/ rest Vector Jump Parallel port with 
status Kit . . .. ......$119.00 PCBD .. ..... .. ....... $30.95 
MB-68 Basic BKXB ram uses 2102 type rams. S-100 
buss. Kit 450 NSEC ....... $139.95 PCBD ...... .. $26.95 
MB-7 16KXB, Static .RAM uses ,,.P410 Protection, 
fully buffered Kit... . .. .. .. .... $299.95 
MB-BA 270B EROM Board, S-100, BKBX or 16KxB 
kit without PROMS $75.00 .... .. ...... .. ...PCBD $2B.95 
MB-9 4KXB RAM/PROM Board uses 2112 RAMS or 
B2S129 PROM kit without RAMS or PROMS $72.00 
10-2 S-100 B bit parallel /IQ port, 'l.i of boards is for 
kludging. Kit ..... .. ... $46.00 PCBD ....... .. $26.95 
10-4 Two serial I/ 0 ports with full handshaking 
20/60 ma current loop: Two parallel 1/0 ports. 
Kit ............$130.00 PCBD ... .. ........ $26.95 
VB-18 64 x 16 video board. upper lower case Greek, 
composite and parallel video with software, S-100. 
Kit.. ............ $125.00 PCBD ................ $26.95 
Altair Compatible Mother Board, 11 x 11 1/i x Ya''. 
Board only . .. . $39.95. With 15 connectors .. ... $94.95 
Extended Board full size. Board only .... ........ $ 9.49 
With connector .. .. ... .......... . .. ...... .. . $13.45 
SP-1 Synlhesizer Board S-100 
PCBD.. .. . $42.95 KIT..... . ... $135.95 

(WmC'/;nc. WAMECO INC. 
FDC-1 FLOPPY CONTROLLER BOARD will drive 
shugart. pertek, remic 5" & B" drives up to B drives. 
on board PROM with power boot up, will operale 
wilh CPM' " (not included). · 
PCBD .... .... $42.95 

FPB-1 Front Panel. IMSAI size. hex displays. Byte. 
or instruction single step. 
PCBD .... .. .. $47.50 
MEM-1 BKXB fully buffered, S-100, uses 2102 type 
rams. PCBD .. ..... ............ .. .... .. ...... .. $25.95 
QM-12 MOTHER BOARD, 13 slot, terminated, S-100 
board only ........ ........ .. .... .. . .............. $34.95 
CPU-1 BOBOA Processor board S-100 with B level 
vector interrupt PCBD . .. .. . .. .... .. ............ .. .... .. $26.95 
RTC-1 Reallime clock board. Two independent in
terrupls . Soflware pr<Jgrammable. PCBD .. ... $23.95 
EPM-1 1702A 4K Eprom card PCBD . .$25.95 
EPM-2 270B/2716 16K/32K 
EPROM CARD PCBD .... ........... ....... ......... .. $25.95 
QM-9 MOTHER BOARD, Short Version of OM-12. 
9 Slots PCBD ................ .. .. .... .. ....... ..... .. ... ... . $30.95 
MEM-2 16K x B Fully Buffered 
2114 Board PCBD .. ... .... ..... .. .. .. ........... .. .. ...... $26.95 

BOBOA ..... ..... .. ...$9.95 5101-BP . $ B.40 
B212 ..... . .... ...... 2.49 2114 1450 NS) low pwr ... 7.25 
B214 .. .. ~49 2114 (250 NS) low pwr ... 7.99 
B224 .... .. .... .... ...... 3.49 2102A-2L ... . ... 1.50 
270B .. .. ...... .. .. ..9.49 2102A-4L .... ... ............... 1 .20 
5101-1P . ... . 6.90 4116 .... .. . ..... ..B/B9.95 

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 CVBERCOM PCBDS 
MEM-2 with MIKOS •7 16K ram 
with L2114 450 NSEC ........ . .. . ... .. .$249.95 
MEM-2 with MIKOS =13 16K ram 
with L2114 25q NSEC ... .. . ...$279.95 
MEM-1 with MIKOS #1 450 NSEC BK 
RAM .... .. .... ..... .... ........ .. .... .... ..... ...... ....... .... $119.95 
CPU-1 with MIKOS #2 BOBOA CPU ......... ... . $94.95 
MEM-1 wilh MIKOS #3 250 NSEC BK 
RAM .. . ...... .......... ......... ........ . .. .. ... ...... $144.95 
QM-12 with MIKOS #4 13 slot mother 
board .. .... ........... .......... .. ... .......... $B9.95 
RTC-1 with MIKOS #5 real time clock ..... ... $54.95 

EMP-1 with MIKOS #10 4K 1702 less 
EPROMS ........... ........ ...... .. .... .. '$49.95 
EPM-2 wilh MIKOS # 11 16·32K EPROMS 
less EPROMS .. ..................... ...... .. .. ...... ..... . $59.95 
QM-9 with MIKOS #12 9 slot mother 
board . .. ... . .. ........ ............. .. .. ........ .. .... .... ... $79.95 
FPB-1 with MIKOS =14 all parts 
for front panel .. . ........ ...... ... .... . ... .... . $134.95 

MIKOS PARTS ASSORTMENTS ARE All FACTORY PRIME 
PARTS. KITS INCLUDE ALL PARTS LISTED AS REQUIRED 
FOR THE COMPLETE KIT LESS PARTS LISTED. ALL SOCKETS 
INCLUDED . 

(415) 592-1800 
P. 0. Box 424 • San Carlos, California 94070 

Please send for IC, Xistor 
and Compuler parts list 

VISA or MASTERCHARGE. Send account number. Interbank 
number. ei1:piration date and sign your order. Approx. postage 
will be added. Check or money order witt be sent posl paid in 
U.S. If you are no! a regular cuttomer. please use charge, 
cashier 's check or postal money ordsr. Otherwise there will 
be a two-week delay for checks to Cllllar . Cali!. residents add 
6% tax. Money back 30 day guarantee. We cannot accepl re~ 
turned IC's that have been soldeJed to. Prices subJecl to 
change without nolice. S10 mlnlft'Hlftl order. $1.50 tert'lce ch1rg1 
on orders less than s10.oo. 

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 REGULA TORS) ________________________________________________ $55.95 


PCBd. -- ----·------·------------------- ----·-------·--··- -- ------------- ----$30.95 

AT YOUR DEALER NOW! 
FUTURE PRODUCTS: 80 CHARACTER VIDEO BOARD, 

10 BOARD WITH CASSETTE INTERFACE. 

DEALER INQUIRIES INVITED, UNIVERSITY DISCOUNTS AVAILABLE 
AT YOUR LOCAL DEALER 

WAMECO INC. 111 GLENN WAY N8, BELMONT, CA 94002 (415) 592-6141 
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u 
ww zz zz 

0 ALABAMA 	 FLORIDA (Continued) MICHIGAN (Continued) PENNSYLVANIA (Continued) 8 
(.) Cropwell Tucker Bros. Panama City Bay·Mar Eleccronics Inc. Muskegon H. R. Electronics Philadelphia Heathkit Electronic Center 
tn Hunu11ille Industrial Electronic Supply Tampa AMF Electronics Niles Niles Radio Supply 

...J Mobile Lafayette Radio Electronics Tampa Microcomputer Systems Oak Park Eric Elecrronics ~~~~~:~~~= s~~~~~ ~:=~~~~~:,~: ~ 

ct ALASKA GEORGIA Pontiac Electronic Supply Pittsburgh Heathkit Electronic Center <( 


Anchorage The Electronic Company Atlanta Atlallta CompuleLMalt .P..Oll_tluron '§}n_[ll..+adio Electronics Inc. t 	
Anchorage TV Mart CompuShop Elecrronic Mart ';/;~~:~~'::,re H;::,,1,!::~~°:',':n?:S t;;Atlanta SaginilW 

> 
en 

ARIZONA Columbus Radio Wholes•le Sterling Height~ Eric Electronics York G. Y.C.. Company > 
a: Flagstaff Jim's Audio & Stereo Repair Stone Mountain Coleman's Electronics Traverse City Traverse iry Electronic Supply 
(.) Sierra Vista B & S Electronics HAWAII MINNl!SOT ~~~s~oEn ISLAND Jabbour Electronics City 5 

Yuma Yuma Electronics Aiea Duluth Northwesr.Radio of Duluth Inc. Pawtucket Jabbour Electronics City VJ 
w CALIFORNIA Honolulu Hopkins Hea 'kit Electronic Center Warwick Hea thkit Electronic Center Wen 

Anaheim Heathkit Electronic Center IDAHO 	 Minn111pol/s ' Pal Electronics TENNESSEE :C:c Antt"och Radio Mart Boise 	 St. Paul kit Electronic Center Clarksville Masstronics CJU ' 
I- Awsa Amco Electronics ~~~~115 :~~UR.I'' i 'Btha Electronics Inc. Chattanooga William's Data Comp Division ~ 

Bellflower Earl's Hobby Shop 
Berkeley Al Lasher Electronics Carbondale Picks Electronics Bridgeton Forsythe Computers ~:::i~;~e 'i,~~~'/an~i;/:!tie:ti~;n~~~ ~ 

VJ Brea Century Electronics E11anston Trl·State Electronic Corp_ El Dorado Springs Beckman Electronics Knoxville Shields Electronics Supply Inc. VJ 
Buena Park Ford Electronics Groveland Moyer El«tronics -Flo'fisUJnt Computer Country Memphis Bluff City Electronics VJ 

~ 

(I) Chula Vista Lion Electronics Morton Grove CompuShop Kans-a°SCity Computer Workshop Memphis Sere·Rose & Spencer Electronics W 
W Cypress SCR Electronics Mount Prospect Tri-State Electronic Corp. St. Louis Computer Country 
...J Davis Odyssey Niles Computer Land MONTANA ~=~~~;; Eddie ':::~:;.t:,'~ g~:::~~ ...J 
al El Monte Kimball & Stark Normal B·N Computlf Works - Bi/Ji"n"'g"''_____ Conley Radio Supply Oakridge National Electronics ~ 
~ Fontana Fontana Electronics Oak Park Spectronics Inc., 1Boteman Electronic Service & Distributing TEXAS C::: 
w Fresno Sparky Electronics Beaumont Electro·Hut W~:~;;: ~:;=:i~:. ~=~KA Arf! _ElectronicsVJ Fullerton Orvac Electronics Inc. 
VJ Glendale Eagle Electronics Robinson ~ Radio Shack Lincoln ~ Altair Computer Center g:~::~ Heathkit Elect~0~1!~;';:, gs
<( Harbor City Buff's Electronics Rockford J F,..,ompdter Store of Rockford , Lincoln • Scott ·Electronic Supply Dallas Ram Micro Systems <( 
W Hawaiian Gardens Carson Electronics Schaumberg '.Data domafn fpt Schaumberg'l!IWP~ Pla_tte ' Scott Electronic Supply Houston CompuShop W 
...J Lancaster Consumer Electronics Skokie I (. lill{Jute Ofmpute'J l pmaha Heatl1kit Ele,ctro"nic Center Houston Interactive Computers ...J 
CO Long Beach Scott Radio Supply Inc. V,//a Park J ' Melvin El tronlc / { mJh. I Omaha Computer Store McAllen Broadway Electronics DJ 
<( Mission Viejo TONer Electronics Corp. 	 INDIANA I - .1 /, NEVADA ~ - McAllen Carlos Franco Electronics <( 

East Chicago l' ,Aero E ectromcs Cord , . J..es'llegas ... ~ i . Century 23U Modesto Computer Magic San Antonio Appliance & Equipment Co. CJ 
Modesto Pacific Radio Evans11ille ·Hutch·& Son Inc ,NEW J1?RSEY - •. \ \ • San Antonio Sherman Electronics Supply Inc . Cl) 

VJ Monteri!y Zack it UTAHGa1y Calt 1et ElectromcSupply Br1cktown ,, Radio Shack .A Ss. ociate Store a:a: Morro Bay Morro Bay Electronics Munster Me'ade El tronle$1, " ) Cherir. Hiii The Computer Emporium Mid11ale Heathkit Electronic Center 
W National City Willy•s Electronics IOWA / / ( • / ii~· F.air/l.aWh 

1
, ' 

Heathkit Electronic Center Provo Alpine Electronic Supply Co. a. 
w 

~ Oceanside Electronic Center 	 Clinton Bridge f«tr, 1cs Comput r Cent1t OCHn H1111thklt El«"lrOn;c Center Salt Lake City Best Distributing :?:?: Palmdale Radio Shack A.S. C. Palmdale Da11enport 1 Mem,9r"1 Ba11k lf.•tterson · All-Tronics Salt Lake City Computer/and of Salt Lake :i::> PaloAlto U.S. Electronics Des Momes Gtffo d BrONn lnc(Jrpora'te1 
// 1,i/t.1'nnsauken 1,Lafayet te Radio VERMONT ...., 

-:i PaloAlto Zack Electronics Des-Moines I .Ra(llo. Trilde ~uppJv,._ eel.~ : iPiO~Pl~tf l rkeSl -- . Compu,ter Corner Essex Junction Lalayette Radio
e:: Pasadena Dow Radio Inc. Jnd1ano/<1 Electromx L1m1ted - Ramsey Typetronic d omputer Store VIRGINIA a. 

Mission Electronics KANSAS - / Vineland Lafayette Radio Electronics Alexandria Computer Hardware Store C 	 ~:s~a:obles 0 
Conway Electronics 	 Alexandria Computers Plus Inc. 

Cf.I Redding Radio Mart ~:17~:s City 	 Electro'Eie;~;:'~~s7~~~ )'~ ~!r"!i::nlCO Micro-Computer Ser11ice Alexandria VJHeathkit Electronic Center 
f- Riverside Computer Center Wichita Amateur Radio 'f:quip ent Co. Il as buct"s ' ~annif 's . £.lectronic Arlington Arlington Electronic Wholesalers ~ 

Heathkit Electronic Center KENTUCKY / , ' ~ NEW YORK 1 Blacksburg ScottyS Radio & TV Inc. ~ ~ ~~;:::~~~ The Radio Place Lexington Radio Elecu_onic Supply Ca 1 A/bony )Ji\ Fort Of!l'lg Electronics Char/otces11ille Graves Electronics 
ti) Sacramento Zackit Louisville Peer/eis EltJctronic Equipment co: I' 'Albutiy l)-,,,,,. \ ' GreYJoc 1Electr_onics Colonial Heights Southside Radio Comm. Ul 
~ Salinas Salinas Radio LOUISIANA Buffalo Radio EquiPment Corp. Falls Church Crossroad Electronics ~ 
0 San Carlos J & H Outlet Store Baton Rouge Davis Electronics Supply Co. EndWf:J/ Compurer Tree Inc. Hampton Electronic Sales Inc. 0 
Q 	 ~~ g~:~ Radio Shack A.S. C. ~:;: ~:;; Baton Rouge Menard Elt!f:tronics Inc. Jerlcho Heathkit Electronic Center McLean Tyson's Computer Emporium 0 

Baton Rouge J Pelican Electronics ' Kingston Grevlock Electronics Norfolk Avec Electronics Corp. aJ 
CC San Fernando San Fernando Electronics Houma 11 PeJfcan Electronic$ I 'i':lamesrown , Wj rren Radio 
VJ San Francisco Zack Electronics Lake Charles Wholesale Radlo & Equipment I// INew York Manhatran ,Elr:ctronfcs Corp, ~~::s~kouth E/ec~~~:~sEf5~::::i7:;~ ~ 
0.. San Jose Peninsula Electronic Supply Inc. Metairic -II" Pe1ica11 Electronics . 1'ougl1~ee~i~ 4 l • G reyloclr Electronics Richmond Avec Elec tronics Corp.I...J San Jose Ouement Electronics Nt•w Orleans Wm. B. A/fen Supply Co. ;11,l:.l•North h°lu're Plains Heathkit EIS_ctro'., .,_·c Center Richmond Computers· To-Go ...J 
(.J San Jose United Radio & TV Supply MARYLAND ' Flt1ns1Bkler1 J Com-TechElecrronics Roanoke The Computer Place Inc. U 

San Luis Obispo Mid·State Electronic Supply AnnaPolis J & M Electronics Inc. Rocheltet ,~ Heatllkit Elecrromc Center Springfield Computer Workshop of N. Virginia ~ 
~ San Rafael Electronics Plus Baltimore ComPuter Works~qo of Baltimore :)1 Tr~v Tr<Jia.n Electron~cs Virginia Beach Heathkit Electronic Center Cl.I 

Baltimore E11erythin_q Electronic\/ Ur1ca Am·O:>m lectromcs WASHINGTON W. 

W ~~~= :;:bara Lo°,;;~~~~ ~:=~~;~~~~~ Baltimore I Harco E/fctronic's 1 Vestal Haf...-eV'Electronics Bellevue ABC Communications I ~ Santa Clara Olson Electronics Baltimore 1 Tritr'bnics Inc. lff White Plains The Cdmp~ter Corner Everett ABC Communications enI . "	
E.

VJ Santa Cruz Santa Cruz Electronics Churchville 1 	 Churchville Electronics 1 , i! ~ORTH CAROLINA '• \ \ Kennewick C & J Electronics Inc. a: 
1CC Santa Maria Cap's Communications Damascus j I I... I ' Dam;11cus CB ' Boone ' •'l ' ...,.,,\ Alpha DigitiJI Systems Longview Progress E Jectronics W 

W Santa Monica Mission Control Frederick Frederick Computer Pr,odUcts Inc 011rf1am ., 1 !t 1~ P:UJureworld Moses Lake 
C 	 Santa Rosa Electronics Inc. Rive~~;;~~=~~~~~::~~ CGlen Burnie µl I ; I Revac~o lJ)GfetJfPlibOro 1· ',,,_Byre Shop Pasco 
..J South Lake Tahoe CalPine Electronics La Vale ' Ji>& M Electronic&. / Greenvtlle Rair Electronics Richland C & J Electronics ...J
O Suisun City Byte Shop Rockville Co'!'puter Worksl/o'/.ll ~ R•le1gh \ Byfe,~Sfiop f..o f Raleigh Seattle ABC Communications 0
J: 	 Sunnyvale Sunny11ale Electronics Rockville >.1eathk1t 'Electrolli1 ~/NORTH DAKOTA J ;..,. · '_ ·;;; Seattle Amateur Radio Supply :I: 
w Torrance SE Electronics Silver Spring , I ( Comp II 8 ) ,,/. The Com'puier Company Seattle 
Cl.I 	 Torrance Torrance Electronics Towson Baynes1111/tl flttt:rromc 1,1 1F ,f.,1_ ~ ~ 1• 1 • . 	 S 4 S,E.lectronics Seattle Empire Elecf;;,,~;; ~ 
:> 	 Vacaville D. C. Electronics Spokane Personal Computers ~ Towson ·11 '·-. Cpmpur.urs, Etc. ;i1;N~~. · ~ .J'\ \ .. '\ ~ 
U. Vallejo Zackit Towson • lj 	 :J ComPuters Unlimited. . \1 ,:.:. \ Meqd Electronics Tacoma C & G Electronics 

Towson 1 He »tllkirf!lt!ctro ~c Cenrerijl· " , ,. I .,..1t OliJ?ca.IDesign Tacoma Northwest Radio Supply Cl)
VJ ~=~t~::s Thri[C:mE~=~~~~f:c~::,;:~~ :~~~ MASSACHUSET. ES ~I 11 l fJ i Heathkt' EltctrDnicCenter WEST VIRGINIA ~1 

~ Walnut Creek MicroSun Computer Center Fitchburg ~· . RM Electronics Irie fl eijthkit 'E ll!crronic Cenrer Morgantown The Computer Corner z2 West Sacramento Lane Enterprises Medford ' • • ~ T'uf.ts El~romc1 Unive;saH4fna(fir Radio Morgantown Electro Distributing Co. Inc. 1 
tJ) Westminster JK Electronics North A dams ! E1eCtrontesSupqJy Center! Arilateur E/d,ctro ic Supply Wheeling Lal ayette Radio Assoc. Store VJ 
~ Whitrier D & S Electronics Peabodv · Hea~hk1t Efttctron/c Centbr • ·· Ross ~a<#d.~ ompany WISCONSIN' 	 l' 
<( Whittier Whittier l:ilectronics C<?mpany Pittsfield / 	 1P.1ftsfielfl. Rad19,Co Inc. J West Allis Olson Electronics <t 

Waltham II '/ ~ CoJnputer:JMart Inc , , 1 .~ \
1 BitS, , ,J(iti & Micros CANADA 	 wW 	 ~~,~~•RADO Aurora Electronics Wellesley He thk1trCtecrroh1C C6ntBl'f ilH Heathkit -El Ct'ronic Center Alberta: 	 :cJ: Colorado Springs Centennial Electronics Inc. 	 Worcester ' RM Elecvomcs Inc /! I Oklahoma Trice1!Wholesale Electronics (Calgary) CompuShop Alberta Ltd. 

<I.I 	 Denver Amptec Inc. (Calgary) The Computer Shop_ ~ 
a: 	 Denver Mr. Coin Distributing Co. ~~';;~~GAN E &.'! Elect~onics Jn~.' f ~~~GON l ·' \ High Technology British Columbia: 

Durango The Computer Shop (Prince George} £/west Technical Services Ltd. 00 	 ~~~ ~~g~; Airway Electronic c;;;1c~~~~~~g:,~~ ' ~~~:~~Jn JI i~:::cnE7::r~!:~~1- Steamboat Springs Norm's TV & Electronics ( Vancou11er) CompuShop 1
(.) CONNECTICUT Ann Arbor Wedemeyer Electronic Su/Jply Coos Bay Herrick Electronix Ontario (Toronto} House of Computers (.) 

w Avon Heathkit Electronics Center Canton Tlx.1 Electronic Connectio Dallas Zero· Gee Books O/ltario (Willowdale) Home Computer Centre w 
z Bridgeport Bridgeport Computer Clawson Radio Supply & Engineerin1 Co~ Eugen• Eugene Amateur Radio Supply Ouebec (Montreal) Wang's Microcenrer z 
z Milford Daz Electronics Detroit Heathkit Elflctronic Center M.qfp,., Portland Radio Supply ENGLAND 	 z 

New /'1aven Customized Computer Systems East Derroit Heathkit Electronic Cenrer 01,tario Miller Electronics Berkshire NewBear Computing Store 
(.) DELAWARE Ease Lansing Eric El11'tranics Po("-nd Portland Radio Supply GUAM Marianas Electronics (.) 

New Castle Delaware Amateur Supply Flint Hobby ElflCtronic Cenr.r S.lim Computer Pathways PANAMA 
VJ FLORIDA Garden City Computer Canter PENNSYLVANIA Panama City Redigeiec. S.A. ~ 
..J Ft. Lauderdale Computers For You Grand Rapids Mic10 Computer World Braddock Leff Electronics Panama City 
ct Gainesville Lafayette Radio Grand Rapids Radio Parrs Inc. ~hlmbsrsburg · Sunr£1e Electronic Distributing Panama City T;;;~r:~: ~~: <( 

Hialeah Heathkit Electronic Center Jackson Fulton R«Jio Supply Drexel Hill Kass Electronics Distributors SINGAPORE Applied Digital System t;'!ii Lakeland Lakeland Specialty Electronics Lansing Fulton Radio Supply Drums Mr. D's Digital Electronics SINGAPORE Inter-Trade (PTE) Ltd. >> M;ami Herman Electronics Livonia Eric Electtonics Erle Warren Radio SINGAPORE Sys-Tech a: 

0 	 0 

a: Orlando Southeast Micro Data Corp. Livonia Radio Supply & Engineering Co. Inc. Hershey Microcomputer Systems Inc. SWEDEN (.)(.) Pensacola Grice Electronics Inc. Midland Computronix Corporation Murrysville Computer Workshop of Pittsburg Umea lnterkomponent 

en 	 ~ 
~ For Distributor Information, write or phone JIM-PAK~1021 Howard Avenue, San Carlos, CA 94070 (415) 592-8097 J: 
(.) 	 (.) 

~ ASK YOUR ELECTRONICS STORE TO STOCK JIM-PAK® TODAY!! 	 ~ 
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Circle 354 on inquiry card. 

POWER TRANSFORMERS (WITH MOUNTING BRACKETS) 

ITEM USED IN PRI. WINDING SECONDARY WINDING OUTPUTS SIZE UNIT 

NO. KITNO. TAPS 2xBVac 2x14Vac 2x24Vac WxDxH PRICE 

T1 1 OV, 110V, 120V 2 x 7.5A 2x2.5A 33/4" x35/a" x3Va" 19.95 
T2 2 OV, 110V, 120V 2x12.5A 2x3.5A 3%"x 43/a" x 31/a" 25.95 
TJ 3 OV, 110V, 120V 2x9A 2x2.5A 2x2.5A 33/4" x 43/a" x 31/a" 27.95 
T4 4 OV, 110V, 120V 2x4.5A 2x4.5A 33/4" x 35/a'' x 31/a" 19.95 

POWER SUPPL y KITS (OPEN FRAME WITH BASE PLATE. 3 HRS. ASSY. TIME) 

ITEM USED FOR @+8 Vdc @-8 Vdc @+16 Vdc @-16 Vdc @+28 Vdc SIZE WxDxH UNIT PRICE 

KIT 1 1B CARDS SOURCE 15A 2.5A 2.5A 12"x6"x47/a" 46.95 

KIT 2 SYSTEM SOURCE 25A 3A 3A 12"x6"x4'l'a'' 54.95 

KIT 3 DISC SYSTEM 18A 1A 2A 2A 4A 14"x6"x4~'a" 62.95 

KIT 4 DISC SOURCE BA 1A BA 10"x6"x41/a'' 44.95 

EACH KIT INCLUDES: TRANSFORMER, CAPACITORS, RESIS., BRIDGE RECTIFIERS, FUSE & HOLDER, TERMINAL BLOCK, BASE 
PLATE, MOUNTING PARTS AND INSTRUCTIONS. 

REG uLATED POWER SUPPL y "R2" ASSY. & TESTED, OPEN FRAME, SIZE 9" (W) x 5" (D) x 5" (H) ........ $69.95 

SPECS: +5V +1%,@ 5A, +24V, +1%,@5A. OVERCURRENTPROTECTION AND +5%ADJ. FOR BOTH VOLTAGES. 
REMARK IDEAL-FOR ROCKWELL AIM-:-65 MICROCOMPUTER. ALSO -5V,@ lA OPTIONAL. s5.oo ADDITIONAL 

SHIPPING FOR EACH TRANSFORMER: S4.75 . FOR EACH POWER SUPPLY: S5.00 IN CALIF. S7.00 IN OTHER STATES. CALIF. RESIDENTS ADD 6% SALES TAX. OEM WELCOME. 

0%0FF20%0F 

YOUR OWN TRS-80 SYSTEM AT TREMENDOUS SAVINGS 

OTRS-80 Complete System 
Includes: CPU/Keyboard, Power Supply, 
Video Monitor, Cassette Recorder, Manual, 
and Game Cassette. 

~ine Printer 
ID;Mini Disk System 
9 1C-1 OCassettes 
@Verbatim Diskettes 

DISK DRIVES NOW IN STOCK! 


ITEM 

Level ll-4K 
Level ll-16K 
Expansion Interface 
Mini Disk Drive 
Centronics 779 Printer 
Centron1cs 101 Printer 
Anadex DP·8000 Printer 
Centronics Pl Printer 
Trendata 1000 
Memory Kit-l16Kl 
·FREE INSTALLATION 
Verbatim Diskettes ea. 

3 
10 

Maxell Diskettes ea. 
3 

10 
5 

25 
C-30 Cassettes 12 
Paper (91/2" x 11 · 1anlolo. 

3500 slieetsl 

C-10 Cassettes 

TRS-80 MODEL II 
• 32K RAM 
• Y2 MEG DISK 
ADDITIONAL 32K RAM 

REG. OUR 
PRICE PRICE 

595 00 525 20s · s · $988.00 $889.20 
$299.00 $269.10 
s 495.00 s 385.00 
51599.00 $1175.00 
$159500 $1400.00 
$1295.00 s 995.00 
s 534.00 s 445 00 
5149500 Sl 295.00 
$ 199.00 s 98.00 

s 5.95 s 4.95 
s 17 .89 s 12.00 
s 59 .00 s 37.00 
s 10 00 s 7.50 
s 30.00 s 21 .00 
s 100 00 s 60.00 
s 4.95 5 4.50 

s 24 .75 s 18 75 

s 29 95 s 23 .95 

s 35.00 s 29.95 

$3208.50 

418.50 

INNOVATIONS 

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 pm. 
Sat. 12-5 pm_ 

\~'""' 777 Henderson Boulevard N-6 

Folcroft Industrial Park 

Folcroft PA 19032 

(215) 461-5300 

TOLL FREE 


1-(800) 345-8102 ''Orders only! 

ADDITIONAL DISK DRIVE (1 ST) 1069.50 

ADDITIONAL DISK DRIVE (2ND + 3RD) 558.00 


FOREIGN and DOMESTIC DISTRIBUTORSHIPS AVAILABLE ... 
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SAVE THE WHALE 
The Fin Whale is the world's greatest long-distance communicator. 

i1J5'ifi11Pjcon~uter 
11542-1 Kno11 51 SHUGART TRS-80Gorden Grove CA 

inc. 92641 _ IF pro ucts, 
SA800 DISK DRIVE FLOPPY DISK DRIVE 

(800) 8~4-6411 
(714) 891-2663 INSTALLED IN DUAL WITH CABINET & POWER 

MICROBYTE 16K 
CABINET W / PWR SUPPLY SUPPLY. COMPATIBLE 

4116's (250NS) 
ASSEMBLED & TESTED WITH RADIO SHACK 

RAM BOARD INTERFACE. ASSEMBLED 
•FULLY S-100 COMPATIBLE FOR APPLE OR TRS-80 11) DRIVE INSTALLED & TESTED. 1 YR. WAR
• USES LOW POWER MM5257 

$695.00 RANTY.4K x 1 STATIC RAMS 8 for 64.00• 2MHZ OR 4MHZ OPERATION $425.00• 4K BANK ADDRESSABLE 
16 for 120.00 12) DRIVES INSTALLED 

• EXTENDED MEMORY MAN
$1125.00 INTERFACEAGEMENT 

• NO OMA RESTRICTIONS FULLY GUARANTEED CABLES ($35.00) 
• ASSEMBLED & TESTED CABLE ASSEMBLY2MHZ $280.00 4MHZ $300.00 SPECIAL 2708's 12) 50 PIN CARD-EDGE 

MICROBYTE 32K 18-PIN CONNECTORS ON 4 FT. 
RAM BOARD • 1@12voLTS LOW POWER RIBBON CABLE 

• FULLY S-100 COMPATIBLE 450 NANO SEC. LOW-PROFILE $15.00 ea. 
• USES LOW POWER MM5257 CERAMIC SOCKETS 

4Kx 1 STATIC RAM CAPS $8.25 each REGULATORS 
• 2MHZ OR 4MHZ OPERATION 

17¢ ea. 320T-5 .................75
• 4K BANK ADDRESSABLE 10¢ each OR 340T-5 .... . .... . .... __ .65• EXTENDED MEMORY MGMT. 
• ON BOARD 8-BIT OUTPUT PORT OR 8 for $64.00 320T-12 ......... . . .....75 

• NO OMA RESTRICTIONS 340T-12 .... ............65 
• ASSEMBLED & TESTED 100/$9.00 IMSAI CONN.2MHZ $580.00 4MHZ $595.00 8251 2716's 100 PIN • SOLDERTAIL 

ORDERING INFORMATION TERMS $3.00 each 
NAME, ADDRESS, PHONE WE ACCEPT CASH, CHECK TESTED@4 5VOLTONLY OR 

SHIP BY: UPS OR MAIL MONEY ORDERS, VISA & MHZ LOW PWR 10 for $2.60 ea. 

SHIPPING: ADD $2.50 UP TO MASTER CHARGE CARDS. U-ART 450 NS. 74 L$ 244(5) LBS. CREDIT CARDS (U .S. FUNDS ONL Yl 
CHARGED APPROPRIATE TAX: 6% FOR CALIF. RESI $4.50 ea $35.00 ea. $3.00 each FRT. DENTS ONLY 
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Circle 340 on inquiry card. 

25 .65 
30 .BO 

.35 1.00 

.•5 1.25 

ttm 
publcation 

~ IOI ~ "' /U ~ . 1•1 .. 1 ",.., ~ - " )~1!,0 

14 pin headers 

'""'' ·~ '""" '" 

31$1.00 

MM5387AA . CLOCK CHIPS $5.95 
M7001 $7.50 
MMS311 $3.75 

NO. 30 WIRE WRAP WIRE SINGLE 
STRAND 100· $ 1.50 

AL C:O M1N 1.\T Ufl E: TOGGLE SW ITCHES 
l\HA 106 SPOT s 1.05 
r,H 4 206 OPDT s I 7 0 
MTA 200 P-OPDT CENTER OFF 
MSD 206 P-DPDT CENTER OFF 
LEVER SWITCH . 

un/fl11tlrr 1.... 11r.1 1wu"°'1"' 
Mlcro lllm1 "' '" t.-.ur. 
lnterntrlon11 . 

is available 
in microfotm 

1•1. s 109 

••u••i 
••~s"J 

tlf'."rf·'l>, !Ut-1 
1 · ..w~t·I~ I 

>•L~'> 

l • LSJCi& 
>••SJ61 
>•~Sl61 

'" 50 
LM 1310 -,,.
U 56 95 

~~~ "" - " 80J8CC - )90

"' - 1!15 

------------------------ 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, WC1 R 4EJ 
England 

• • ' DIP SOCKETS 
..f.!!_ 2A 6A ~ 8 PIN .17 2<l PIN .35 

100 1.40 14 PIN .20 28 PIN .40 

~2~ .80~r\.~30+2~·~20~1 l 6- Pl N .22 40 PL N .600~0t-'
400 1.00 . 1.65 3.30 .25 

600 1.30 1.90 4AO 
SAN KEN AUDIO POWER AMPS 


S1 1010 G lOWATTS . $ 7.80 

S1 1020G20WATTS . $15.70 

S1 1050 G 50 WATTS $28.50 


.22U F 35V 5 / $1 .00 6.SUF 35V 4 /$ 1.00 

.4 7UF 35V 5/$1 .00 10UF 10V $ .25 

.6 8UF 35V 5/$ 1.00 22UF 2 5V S .40 
1UF 35V 5/$ 1.00 15UF 35V 31$1.00 
2.2U F 20V 5 / $1.0 0 30UF 6V 5/$ 1.00 
3.3UF 20V 4 /$ 1. 0 0 150UF 15V S .95 
4 .7UF 15V 5 1$1.00 68 UF 15V S .50 

CIRCUITS 

l•Lso-1 
14LSO!> 

l•LSIU 
1'~5155 

• !,LSI~ 

LM 201 -. 75 
LMJ01 1'749 " LM J O? JO 
LM JOS - " LMlll "1'LSl$1 LM J18 - 1 ]() 

"' 
14LSl61 LM 324 -.95 

1'lS•l 
aLS1' 
>ll.S\5 
••LSl'O 
IOL 51 • 

~ 
~ 

IE., 
ftlSI~ 

l' LSlc.8 

LM lJ9 
LM)58 
u.u10 
LM )77 
Ll.1J80 
Ll.1]112 

-1 10 
.70 

- 115 
- 160 

" - 1 ;'5 
l•LS!6 
l•LSU 
14LSlB 
14LSlO 
l • l Sll 
14LSll 

>
C: 
-' 
Oi 
'.3 

>•LS<I• 
l•LS•90 
l• LS\9 1 
1'L~19i 

LMJ86 
LMJ/17 
LM1llOQ 
CAJUBO 
LM 537 
Ll.1553 

80 
1 ;>!> 

' " '" -250 
- 250 

<i 
> •• u~1 • 

ll.1555 
LM556 

- " " " 1•1.S191 "' l • LS!.I 
l•LSll 

'•LSn 
l•LS9l 

cr: 
:;i 
-' 
-' 

" u 

1'LS~•' 

1'CS151 
H CSl!>ll 
l•U:-e.9 
"LS:-.;'> 

>•LS:/9 
10\.S"° 
>• LS:'\ll 

565 
566 
5" 

'" /JJ H 

"' 711CH 
H I CO•V 

- 110 
- 110 

90 r.. 

"- .40 
.30 

C/MOS IDI OD E CLAMPED! 
.n; 4069 HC93 - .95" n 1011 ·" 14Cl!>l - 1.75 

·IOOl - " \012 - ·" 74C 15J - 1.75 
4009 - " 402'8 - " 4081 ·" 74C160" .:029 - " 4520 - ..., " 74C16J - •.00"' 
4011 " '"' J.lCOO 74C165 - 1.25 
40n - " 4035 - m " ;-.1co1 - ,," 74C17J - ..,, 
·llJ! J - •00" ·10.12 - .as NCOS JO 14C 174 - 1.20 
40 14 - 40·1,1 - 7, \C\0 - 74C175 ,, ..,, 
4015 - "' .IQ.15- ,45 " 7'1Cl<I 1,20 74C192 - LJO 
40 16 - "'' 4•4G - 1.95 MC20 ,, 74Ct9J - 1.40 
4017 - 1.0"5 4049- 74C41 - 74C!l01 

. .10 18- 4050 - " 74C7J - " 74C907 - "' 
~019 " 4051 " 74CH - so" 74C914 - 1.90"' 
4.0:>o - " 4053 - 1.'" 10 74C83 - 1.30'" 405S 

• 4021 - 1.00 ·"'"' 
4on - n 
EPOXY glass vector board 

1/l6" thick wit h 1/1 0" spacing $1,95 
1&118 .. S2J,INUllf .tiC[ 

1• a 9idllJINTEA< ..Cl 


~Wlll'1SfATfS'UT SA 

!~l)C "'"""C Cf" U P 
1~ 11 .. o ne11sa<

:~nn•11cs•"'T .. r,,. • 

V•&.:; t,.IOM<4~"'J 

h•SMOONCIO BIT$0'f" sn 

: t ~ I I l"lol • 0 STATIC 

' UI 1 ~<,.; , > ST.. TIC 

111~' /\A; ••STATIC 
11'• ~ "$T.l T, "AU l•~n• I 

· ~ 
!J1'1)<1101 ... o,'.Jl4f. AA.. . ')~ 


~1]0 - l 'J~ BllB0 - 125 

118H • :'2~ 

8131 - i\15 BBJ0 - 29$ 
8llll 2 l~ 
118]8 • ~ ?S 

8" DISKETTES - HARD SECTOR 
$1.75, 10/$16.00 

4" x 6" DOUBLE SIDE D EPOXY 

BOARD 1/16" thick 

$.60 ea. 


25 watt Infra ·Red Pulse ( SG 2006 equiv.) 

Laser Diode (Spec sheet included I $24 .95 

MIN IATURE MULT I-TUAN TR IM POTS 
100. 1K, 2K, 5K, l OK, 20K, SOK, 
200K. 1Meg. 2Meg, $.75 ench 3/52.00 I 

2N3820PFET · - $ 45 
2N5457NFET S 45 
2N2646 ,UJT S .45 
ER 900 TRIGGER DI ODES 4 Sl 00 
2N 6028 PROG UJT S 65 

VEnJPAXPCllOArlD Sl1!)~ 
CU. '1h~ ~IOIOIY l""9 IU1,1•ol •\ " "' iJ~ ~< O!Y .I ' •' ' • 
G:o" '"'~" •u1~11 ! !I ii" G. 1[) l10J< d 11,.,, 11 ~"'" 
.10. 2~. IG IJ~ ""'h!. l·I . e ,,,,. 1c·. T M,~ •·e 
!h•u !>,..,..., ·~V. ~'"""'J .on<! • fl u•"~~ 1111'1 

"••·~ " • ~•tJ I<>• • rono ·~•w•J•o• r ..~ .. ,, 
,,i2P•nt'"J•-,. C0""nl<><W•1h !56' • 111..K•ng 

FP 100 PHOTO TRANS. . .$ .50 
RED, YELLOW, GREEN 

LARGE LED's. 2'". . . . . . 6/Sl .00 
T IL·1 18 OPTO-JSOLATOA ....$ .75 
MCT-6 OPTO ISO LATOR . .......$ .80 
1 WATI ZENERS : 3.3. 4.7. 5.1 . 5.6. 9, 1, 

10, 12, 15 , 18, or 22V . .... . 6/$ 1.00 
MCM 6571A 7 x 9 character en . S 10.75 

Slllcon P-Rectlllers 
PAV I A JA 12A ~OJ\ 12SA 24 

100 OG .35 .90 3 10 5 oo,, 
200 01 20 .40 1.30 4ni sso 

TRANSISTOR SPECIALS 
2 N62JJ.NP N SWITCHING POWE i~ $ l .95 
MRF.8004 a CB RF Transistor NPN S .75 
7N3717 NPN $1 T0-3 . S 1.00 
2N1546 PNP GE TO.J .... S .75 
2f'M~08 f'NI' S1 TO J S 1 00 
2N508G PNP S1 T0-9 7 4 S 100 
2N3 137 NPN Si RF . . $ .55 

2NJ919 NPN S1 TO·J RF . s 1.50 
2N1420 NPN Si TO 5 . . . 3/S 1.00 
2N3 7£i7 NPN S1 T0 -66 s ,70 
2N2222 NPl'IJ S• T0-18 515 1 _00 
2N3055 NP N S1 T 0 -J . . . s .60 
7N390•1 NPN S1 ro.92 61$ 1.00 
2N3906 PNP S1 T0 .92 6 /S 1.00 
2N5296 NPN Sr T0 ·2:?0 . s 50 
:?N610~ PNP 51 T0-2:!0 s 55 
;iNJliJH f'NI ' S1 TQ .5 . . 5.·s 1.00 
MPSA 13 NPN Si. ..... 41$ 1.00 

TTL IC SERIES 

I•! ~)·" 100\ 1U1 1•1~1 " 
/UJ ·" ,.U OJ lU60.. "' ,.,. ·" UIGl 

" 
~ ·..." l<!U" ,.,G ., ft1U '·" 
·~ "00 " 

,.,~ 

IU~ ·" 
·~ " "" ·: 101 55 

·" 
,~, ·" l •11J 

" 
·~ " ..~ " · - u ~ 

"M '" " 
1•11 ~ 

10• ~ 
.~ 
" "" " " ,.,, " 

1016 1111) ~ "''° " ·~! ... ~ 

1<1 1111,,, 1'~ 5 
'-" 

"" " 1'\GJ '" ·" 1UOI - . " J ~ 1•1U ·" "" " ,.,,, ,.. !lo< " 
9~1un ,.,"" ui: " ,.,,. " •• <71 " >•• :1'5 " " ... l , ,., ~ , 

>•J I " IOI ~ 10111 

1..0 
 " ..~ " 

" 1•ua 701!1 1. 1~ " 
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Your Choice, 1200 Value 

1) Graphics Option Package 
2) Interface for APPLE II 
l)TRS·SO Printer Interface 
California Digital has resently 
researched the complete low 
cos t pl'intcr ma 1·keL It is our 
opinion that the l!JS 4·10 Paper 
Tiger is, without doubt. the 
most vct·sa ti le and offers the 
best va l ue of any pl"inter cost
ing under .-::1 ,ODO. 

Th is q uality dot ma t rix printer 
incoqmrates suc h fea tu res as 

software se lectable c haracter size to a llow print densities upto 132 
characters pct' li ne. Full forms handling capabilit ies mtc l t r actor 
feed mechansim ad,iuslahle to 9.5". The Paper T iger is engincc1·ed 
lo accep t eithcl' parallel or RS232 serial ASCJ 1. 110 /220\I . f> 0/6011': .. 

,~,:·~~** $99 5.00 lus shi )in r ~": ,·,,:'* 

CONNECTORS 
your choice 

bJ DB25P 
male plug & hood 

or 
DB25S female 

lo <;::::::::::::) ol 
llWLI 

53 .95 
CU y. fe. male hd. 
10 145 2.45 t.15 
ZS 3.15 2.25 I.OS 
100 2.15 1.90 .95 
500 2.25 uo .15 
IK 1.97 l .37 .73 

lmui solder .12Sx.250 
lmui wtw .12Scenters 
Altair solderhil .140row 

SPECIALS 
22144 Kim eyelet.1S6" 
JS/SO solder tab .156" 
36172 wide post w/w.1S6 

SJ.95 lit 9 00 
S4.!IS 3/Stl.00 
SS.95 3/ilS.00 

U.9S 3/ SS.00 
il.09 ] / $2.00 
U.9S 3/ iS.00 

It's 11 ..1o i k11 1)1;i1 C;ilifm·ni: i Diljil<il ;•en
IUl°t".!:' ml " llw 1tl s1r1hutitm ui •·011sumcrpr11 -

'!u '; ls. lm 1 ·~· · · !m v•: r~·s t>ll 1 l\· conl<." acrross 

~~~,- ,\~ , ~~,1~1~::·:~:1~1{~·:~~::,:·.~.,'.·::£:~1·t:;..';' ;l1~f:,:~!~:~,~~r~: ::~~~~~~~~-~ii~~~!-

i~V:J\ii~: %~:r\::::~;I:f~~!;:,~~~~:~~;· ~~::;~:~:··Ig~r;; '.;{:;~:::~(~;~~·~:;~f6:-· 
1•cl~' ''l!1icn e 1· :ii i • · l11~h1 f1s1 un· c;:i lhl• 1w1·1111$~·s. 

~: :~; ..~~~~~~:.{1 :~;~.11~·
1~0~~1 1:.~;a~~~~~;,1.1.I:•~· . '.ul l<>w1ng .:011:1~''J~.;1~ i~~ 

!bti<'r.v C~J•:rat,)d Ult1· .1 srnm~ Conu·ol\er ...... .. ,.,... If!. 95 
,\J' pl 1;m1.:·~ ::\l c.uJu l ~· . LM I'!• :\Jmluk •• ' \'.':Il l Switch.. ..... !3. 2.5 

COLOR• GRAPHICS• SOUND 

5988 
PLUS SHIPPING 

Mlg.~u&. 
Rehiil .... 

'1195 

Certified Digital .t:.3c K EVBCARC KEYTllONrc 

CASSETTES 1' I ASCII ENCODED ;;;~~11 0~,, ~r::rr 
Won•t drop a BIT ! SASOO·R Floppy Disk Drive a;:lll<!lllM 111, . . . .._•Ten k ey data pad 

TEN$39tor 
~-Shugart Associates 

• 

DISKETTES •5so ~ 1 rifn~!f!!!-~l':'' *Cursor controls 

Ill 
. CALIFORNIA l'ht· niust t.:ost effective way to slon~ d~t~ prot: ~ *Six use r switches 

8inch SoftUBMl INDUSTRIAL ;~~~,~~1<~ / 
1 
;: ~:~ 11 ~ 1 '1 t~~1~ · s\~~~~ 1i:n~u~G ~~:1~~~1 1.\~)i~ *Alpha Lock 

8i,nch32sector Aut~o~rzed wit h ttw IHl\.13740 lormat. \\'r1tcp101Nt c11 - *Auto repe at 
Mini Soft sec. Du ler Of CULll' .Y · l ow mai n te nam:l' & Shugar \ q uality. *Single 5 volt. 
Mini 10 sector Scotch Brand •G l ass reed. 
Mini 16sector D•taProducts s449,so NEW=============-=-=-=-=---' ' ~---=-=-=-=-=-~~......-----!;;;;;;;;;=-====.....=-......=-=-....-=-=-=-=---

MEMO RV ~1f:if) 
TRS·SO!SB5i ,1 1~, ;., _,'J i 

Buying a CRT Terminal ? 

Hazeltine• Soroc •Lear Siegler 

APPLE 11 ' 1 ~ • 

16k memory(8)4116's 
1 ~ · • :lllli 

Installat10 11 1s simple. 1\nyonc who has ,. 
1 

ever changed a spark plug should be able 
lo up-grade Ins m 1crocomputer. · · -~ ~-

Well if you c·eally insist upon purchasing one of the above 
tet·mina.ls, su1·l!, we 1ll sell il to you. ~ut when the key
board s tar ts to double bounce, the screen rades and the 
power supply .i ust c1·aps out don 't call us. complain to 
the manurac tu t·c 1-. 
Th l"".' :tllernativt..•, lake a serious look at th e ADDS Regent 
25, we have , and concluded that this terminal orrers, the 
besl value in todays market. Through years of research 
th1:.• /\DDS Co111p :.:u1y has evolved a low maintenarice, ex
t nm1e ly durab le CHT terminal capable o r withs tanding 

MINIATURE ~·' 
SWITCHES 

~ t ~CT 
your choice 

10 SO tOO lk 

$.98 S.SB .81.73 ,66 
SPOT Miniature Toggles 

7101 C&K ON·NONE·ON 
7107 jbt ON · OFF<mnt.ON) 
7108 CK ON -(moment.ON) 
Roc ke r JBT - DPDT 

How can California Olgital offer these 
memo1·y up-gr~de sets al 25% lie low cur compctilion? 
Simple, we buy in volume, wholesa l e to dea lers and 
selJ the bal;mce directly lo owners of p e rsonal mic1·0
systems . These l GK dynamic memory circuits are 
raclory prime and uncondllionally guaranteed ror one 
ruU yeat-. N 0 W, be ro r e you change your mind, pit:k 
up the telephone and 01-dcr you1 · up-grade memory 
r1·om California Digital. Add $3 fo r TRS80 jumpers. 

STATIC 1- 31 32-99 100-5C - 999 !K+ 

21L02 450nS. 1. 19 . 99 • 95 . 90 . 85 
21 L02 250nS. 1. 49 1. 39 1. 25 * 
2114 IK....:4 ·150 5. 95 5. 50 5. 25 4. iS 4. 50 
2 l1 4 IN< ' ! :<00 8 . 95 8. 50 8. 00 
•IO·l·I 41'\xl :l !lO S. 95 5. 50 5. 25 
· IO·H- ·!Kx l 250 9. 95 9 . 50 9. 00 
·1 045 l K.x -1 -150 i. 95 8. 50 8. 00 * 
-lO ·tS I K-.::1 250 9 . 95 9. 50 9 . 00 * 
525i low pow. 5 . 95 5. 50 5. 00 4. 80 4. 60 

SPECIAL CIRCUITS 

~4 . fFi 
9. 8;"'J 

~~- :)0 
85. 00 
·HJ. a:, 

AYf> -1 013A UAHT ·L U:J 
Floppy Disc Cuntrollt:rs 

1.vo I ii I single o. 3!J. as 
\\ ' D li 8 1Douhh:U65.00 
WU 1791 D/ 11 J740 

E PROMS 1·15 16-63 64> 
2K -L 50 -L 00 

9.50 9.00 
35. 00 
20 . 00 

-~;~;;~::;~~~~~:!. an allu slvc :.M liu111· dul.y cycle. T h e Regent 25 fea tu res 
~ p .r1 l.111.t..'l BOBS rnlc 1·01n·oecss<H" cont.rolled circu i try along with 

the Cherry Swltcli Jong-life capacitance keyboard. 

~ 1l<)(j<wf2.s 
r from 

APPLIED DIGITAL 
DATA SYSTEMS 

1 U key cursor ;.md numeric pad doubles to a llow fol' user 
dt.'finable special functions. True descending l ower case 
charactt!rs a lon g wi th a fully addressable curso1· makes 
the !legent 25 llw idcJ.1 wo1·d processing terminal. 
High-1·eso lu! ion f:i\: l' l~Cn is capab le or disp laying 96 upper 
ru1d lower case ASCII charac ters and 32 control codes .. 
l'his unique foatut·c assist in the debugging o r prog1·ams . 
l"he H<::·genl 2:1 is switch se lec table t o display six Em·o

p( ·;.u1 languages along with Katakana. 
C learly the llcgcnt ~;> is not your adve1·age t e rrninal. 
but than, ADIJS is not your adve1·age terminal 

wire wrap low profile 
pin u. 25 50 u, JS SO 

17• 16 15 

14 37< 36 35 18 17 16 
16 38 37 36 19 18 17 

24 99 93 85 36 35 34til:~t\~;:'.!1;~;,?;,~:i:~~E;;~~£;~~:2~;f~::W:irf::~I~~~:~·:r:.;H;\:~·:~£i~f~:~~::;" 
~~1~1: ~,11 ~~'.;~1~'.· 1;:~~~~i~11~~t~~~1 ~ 1~~~;~u ~: r1 ~~~!r;,~~~1i~11 1 ",.. ~11 ;,l ;~:X;it~11~1: ·a~·.~:,1":1~~~~:;1 ~~;.~· 
All Lllll! :I""""!': r .: 111m·.:d fr om s o.:r\·ic>:· 111 workrn~· c • 11 d lt 10 :1. I lr•tl!m.,l <:u~: ~:!.'100, 
E:i.t:li sy~• ·1u C<>mc!I c • mpl·~: e .,,·i1),: 

•1--' tWl atJ!c t::issdtc Drlv l.' Unit 
• l!t:muv:ibl " Ent ry Kt·yboar<.I 

wi th !..Ell JJiriplay 

40 169 155 139 63 60 58 

KVNAR=m 

JP- 4·Pos. 
3P- 6· Pos. 

$.J9ei1. 4/Sl 



Daisy Wheel Printers 

10MBy 
DRIVEFLOPPY SYSTEMS 

$3300
8" Siemens fDDl20-8 

All Siemens options in.. 

eluded in this drive 
 S- 100 
may be configured hard OMA 
or soft and single or CONTROL
double density, We find $495this to be an ex tremely 

reliable drive, 5399.00 
 SOFT


POWER
WARE:

S1/," BASr 	Magical Miniature Mini UNITSUPERDOS I (Z-80) . drive only 2/3 the size of others $395.00
is reliable and durable and quickly Single User, UNIX - Like 

gaining in popularity with our 
 File System, AND Totally - ' 
. customers. Single or dual density 
 Upward Compatable From "XX/X" For the first time in something I ike 10 years,fast access times $274.00 

(What did you say, Digital Research'!'!) a new STAN DARO in removable media has 
Tarbell Controller may be re evolved. Selected by Datapoint, and others

I'S: SUl'ERDOS-1 runs on the TRS-80, =Jil <Oo<;,ornO <o <00"0' OW' O<;oo• 	 who have not yet announced, this drive is
and can transform it from a toy computer-~ and inclu~es short cable for one 	 beautifully simple and easy, if not trivial to 

· :. lrll drive. Kil $179.00, ASM S26S, to a real business machine ! ! ! 111aintain. 920k8y/sec. transfer rate, 3600 RPM~!IT but onlyS2 I 9 with pu rch, of 2 drives, 	 39 lbs and only 125 Watts. 

·-"" Cable Kits for 8" Drives with . ''".t'fi/ · 1O' 50 cond. cable and conn 
~ ::..- .~ ectors. Also power cable and
~/~/,. 	 connectors. Flat cable assem 

if you wish. For one drive 
27 .SO, two 33.9S, three 38.9S 

Cable Kits for 5 '/," Drives as above, but 34 
cond. For one drive 24.95, two 29.95. 

"Power One" Model Ci'206 
Power Supply adequate for 
at least two drives. 2,SA/24 V 
2.5A/5 V, 0.5A/-5 V beautiful 
quality. 599.00 

801 R drives, or CP206 supply, 
Matte finish in mar resistant 
black epoxy paint and stack
ing design 29.9S 

a 
DISKETTES 

(3M, MRX, BASF, 

Georgia Magnetics, 

& Victor Borge) 

8" S39.9S/ I0 
SW' S29.9S/ I 0 

32K I 16K Static RAM, 4MHz. 
(Showing Amazing Similarity to Tarbell's unit) 

l16K Shown in photo) 

32K - $549.00 16K - $349.00 

cc BACK TO SCHOOL>> 
KEYBOARD SPECIAL 

-------- - ···-···---
CHERRY "PRO" Keyboard S119.00 

Streamlined Custom Enclosure 534.9S 

BOTll ONLY 5124.9S !!!!!!!! 

284 BYTE November 1979 

Electrolabs 
POB 6721, Stanford, CA 94305 
415-321-5601 800-227-8266 

Telex: 345567 IElectrolab Pia) 
Visa MC Am. Exp. 

3'\45 

PR INTER (factory warr.) $1199.00 
POWER SUPPLY (Boschert) $349.00 
(shown mounted on rear of printer) 

~OMBINATION SPECIAL $1499.00 

DATA DISPLAY MDNllORS 

Used 12" Sylvania mon
itors. Composite Video, 
IS Ml lz, I 20V AC. R~ 
built wiU1 NEW 1'39 
anti-glare tube S119.00 
New 1'4, 109.00, used 
1'4 79.00. 

"OEM STYLE" as above, 
will fit any case. (BoU1 
versions serviced by quali
fied tech). Identical to 
above but subtract SI 2.00 

Doppler Motion Sensor 
Intrusion Detector 

Extremely effective microwave 
motion detector for detecting 
unwanted visitors. Ignores mice 
and other non-larcenous creatures.. 
Operates on 12VDC or from small 
tran sformer supplied. Output is 
relay closure for alarm control 
interface, or to switch on lights 
annunciators. Will operate TH ROUGH 
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, SIS9.00 
Waler Repellent Cover S24.9S 

"Won't Let Go" 

(0.75/l OOO's) 

8 14 16 18 20 22 24 28 

Circle 115 on inquiry card. 

],_. ~ 
ESAT 2008 

Bl-LINGUAL 80x24 
COMMUNICATING 
TERMINAL 

Scrolling, full cursor, bell, 
8x8 matrix, 11 0 - 19,200 
baud, Dual Font Appli 
cations. Arabic & Hebrew, 

~liiiiiiii\i;;iiiii~jjlll
.I ~ · 

Ne\N ! 

Multilingual Data Entry ( 
Forms Drawing, Music, & 
Switchyards. $349.00 

11$11!1Ymrmsmr•1tni1 

~tee!tPIJC 

~hi ·~ 

:~ '"'""""'"~ 
II '" u.1.. It.al U11 hfll11M It ucw1\t, ,.. lff .. II 


wt nu••ll ttl 1 n •1~1.rwnat :. ..,~.1,. 


'*'' IU t ....Kt wlct~ •• 1~,... ,,,., 


fsi~ ille'nr'!.!t ~~·~l\":'llU.:.l1~l;~I~ ~[~t=.. MU··•h w m1t11w!Mt1rdi3Jih.1m1ul,,. •wtoah• 
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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 UN IX**, including virtual 1/0, "set TTY", a tree and a 
shell, filters and pipes PLUS total compatability with C:P/M software! 

ii'' (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 ")0S 1 

VIRTUAL 1/0 - copy with a single command between floppy and hard 
disk, or from TTY to printer to tape to disk ... etc., etc. 
No messy 1/0 routines to write, & no awkward transfers. 

SECURITY - 9 modes of file protection. user and login protection. 
MUL Tl-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 & COOS COMP A TAB LE - 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 

Graphics 
1 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 
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. 

LSl-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 ima11e en
hancement, contour analysis, & pattern recognition. Commercial TV 
Tilting & Advertising - using synchronization capability. Interactive 
graphics - using light pen accessory. 

BASIC: CONFIGURATION 
LSl-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- Hi!lh speed. OMA.. 
or 2KBy window memory mapped interface. 
Full NTSC commercial color capability. Low 
power consumption. Excellent Software 

Options - Accessories - Software 
Options include: light pen, aux illiary outputs, 
text mode, memory and much more. Acces
sories include: b&w and color cameras and 
monitors. Software: "PIOt" 20 or 30, 
"Tilting", '~C6ntour", '~lm'age Enhance
ment", '~Vector Curve Generation". 

Call for price and details 
'CPM and ''UNIX 

Circle 115 on inquiry card. 

ANEW 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 C:P/M utilities and programs. Time 
sharing capability. Turnkey software included. 

BUSINESS DATA WORK SAVERl!'l!!! 
Standard features: Enclosure, 10 slot backplane, Z-80 CPU, 
32K RAM, 1/0 and controllers, Bantam terminal, Paper Tiger 
Printer, OS-1, Two floppies (8" or 5Y."). Basic compiler with 
application programs for accounts payable, accounts receivable, 
general ledger and payroll $6495.00 

WORD SAVER ([:> !!! 
MUL Tl-USER 
UP TO EIGHT STATION WORD PROCESSING 
Standard features: Enclosure, 10 slot backplane, Z-80 CPU, 
48K RAM; Daisy Wheel Printer, ESA T Terminal with two fonts 
(Arabic, Hebrew, Cyrillic, Greek, Catakana, any custom font for 
$50.00) Three floppies: (8" or 5Y.") OS-1. Word processor 
package with additional memory which is exe.andable up to 
eight users (each extra terminal $900.00) :i;8695.00 

l 50.00 ~~E~L~EC~T~R~O~L~A~B~S~~ 
150.00 
660. 00 PO B 6721 Stanford, CA 94305 
100.00 415-321-5601 800-227-8266 
150.00 Telex: 345567 (Electrolab Pia) 

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. 

Brown-Out Proof 
Line Frequency ln<;Jifferent 
Very Low EMI 

High Efficiency 

Extremely Lightweight 
Open Frame Design 
Short Circuit and 

OV Protection 
20,000 Hour MTBF 

(Ml L 217B) 
Adaptable to Un-Inter

ruptable Power ap
plications. 

and 
Low Cost I! (just look at 

DEC's price) 
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S.100 32K (uses 2114 J 
ASSEMBLED 
450ns. 599.00 
250ns. 699.95 
Bare Board 49.95 
Bare Board w/all parts less mem. 99.95 

* 16K with Jumpers & Instructions 
for either Level I or Level II 

* 16K for Apple II Upgrade .. 
Special : TASSO Schematic . . 
Ex ansion Interface Schematic. 

TRS 80 TO S-100 

THE FIRST TO OFFER PRIME PRODUCTS TO THE HOBBYIST 
AT FAIR PRICES NOW LOWERS PRICES EVEN FURTHER! 

SOCKETS 
zaooo . . .. . s CALL 
Z·OO .• 14.911 
Z·80A 1695 
F·8!3~501 1695 
2650 1895 
COl602 1795 
6080A 9'l5 
8080A·4MH1 1995 
SALE 8035 19.111 

aP,,.,11rw .,.. "p,,., .':>!1 "1·24 25·99 .00 1.1p,r.1•1.'·11 1' ,4 ;;,., 5n21J 
21L0<'450M '30 '" '" 1!iP.... w.v1 " ,.,,,.,,,5, :<' 2 
~1L02 250n<; "' "' '" 11p.,., w l\'1 " iap,,, !> IJ1 
2102 '" '" ''° 2CPn1'>'1fYi " 2op,.. _, , ,, 
2111 "' J6S JSS ~;.> ~"" W.YI " 2; P.n S"l1'> 
2112 ·1 '" "' 265 ;'4 p,,., ~'l'V I " 7;:,p,,.,S'T.11 
2101.i ..0 270 2SS 28P.n WNl115 2!) p,,. s, .$<j 

2114L·250n$ 12.95 10.95 995 .$Q P, ,., l'IA"I 1 49 4!')P.n ";.1 •i'I 

6008·1 14 fl5 2114L·300ns 6.95 795 6.45 
2901 12.95 2114L~50n.. 750 '" 4,75 

AM9511 Ao.I~ P1oc.es.sor 5 19 500 8 1551/0w/Ram 2 1-i5 

:~9~~1jl ~M3.P°C:u~~I .... 2~~rt :::===========. 
AM9519Un"''~ .l ll n t t;' ""P1 ~·195 CHARGE COUPLED DEVICES 

2 1 47 low PO\Ner 4KStalk;: 14.95ea. 5011 OOS· 100Connecto; :,;;.;, .,, 
50/100S· 100Cormec1or ~II 12'1 

~==~ ~z~40J'M?/ 1 ~:~~ 10K cc•. F><s111me nlle•ed F;ri,,cnoia 460 cco CTS DIPSWITCHES 
5:~.~z, :i?t~1~CI 1 :~~. i.~::~u~:~~~~1 1 ~~~~~~..~: ~;!':";"1e;~w~l~~f.c'!. CTS206·4· S• J 5 CTS206'8 SI 95 
3863510 . .. . . .. . . . .... .. . . 29.95 lt0nno1esu1>1>11edw,1he"criorder Ou~•11uy11m•ted) CTS20i·5 S\ ,75 CTS20&9 S1 .95 

Ja840MA. . ... . .. . .. ......... 49.95 $18.95 each (reg. 43.00I g~~~ ~: : ~; CTS206-IOS195

J.: ~C:;R::;Y~S;:;T;:A~L-;;5:---:-----:---',.---------, 

, •. 27.95 
• •• 19.95 
_ 
... 15..95 
.•. 27.95 
. .• 21Jt5 
Cl3295 

::: ;:
.... :: ~: ...,,...,,,,,.,,,,,,=-----' 

9601·0.... .. ..... 50.00 96702 
Also AMI EVK System in Stock 

.... 55.00 Homa Coml)ulers Vol. I Hardware .... . . . . . ..•.....7:96. 6.95 
Home COlr(lulers Vol. II Sofiw11e . . .. .. •. . •.•.•. •~ 11.95 
St.,.hlpSlmulator . . ••..1':96-- 8.95 

1408L66bl1 395 
1408L88 ?>lr . ... ...... ... 5.95 
OACOIA/O... • ..... . .. 5.95 

8T26/8T28 .. . .. . .. . 2.39 741N-14 • . , . . 10/1.99 
95H90 ...... ... .... 9.95 555CN. .. .. .. , 5/1.99 
8281 .. .. .. .... ... 50 556CN. . . . . J/t .99 

s-100 16K (uses 2 1141 KIT lexp. to 32Kl 

ASSEMBLED 450ns. 279.00 

450ns. 325.00 250ns. 299.00 


250ns. 375.00 - 
~r~~~~r~:9.95 I 
ASSEMBLED - . 
450 ns. 169.95 KIT 450ns. 125.95 
250ns. 1 B9.95 250ns. 149.95 

Bare PC Boardw/Data $21.95 
Now over 1 year successful field exper ience 
MSpecial Offer" Buy (4) BK 450ns. Kits S11 7.00 

FLOPPY DISK DRIVgE.,.oc'c ~· 
1. VISTA V·BO MINIDISK 


FOR TRS·BO 

* 	 23% More Storage 


Capacity· 40Tracks 

* 40 track patch now avails 

* E,~stt~r8D~:~e~ Faster 395.00 
2 Drive Cable Add $29'.95 

4 Drive Cable Add $39.95 


2. VISTA V·200 MINI-FLOPPY SYSTEM 
* 204K Byte Capacity* w/CPM, Basic ME" 
* Double Density Drive §
* One Double Density V•200 
Controller w/Case & P.S. 890,00 

Add to your EXIDY, HORIZON, 

and other S-100 computers. 

3. VISTA V-1000 FLOPPY DISK SYSTEM 

* (2) Shugart 8" Floppy Disks 
*Controller Card, Cable, @1000* g~';j/ :a;ic "E", 1 see.00 

Instructions& Manual 
4. MPI B51 ·5Y•", 40 tracks .... - ... 279.00 
5. Shugart SA400-5Y•", 35 tracks . . . . 295.00 
6. Siemens/GSI FDD1 OO·B B" ...... 375.00 

~: ~~~iael t°c°J:m,B~uai."." ." . ." ." ." i m:88 
9. WANGO SIEMENS 5v.'' Drive ... 290.00 

EXPANDORAM MEMORY KITS 
* Bank Selectable * Uses 4 1 1 5 or 4 116 

200 ns. 
*Write Protect *Power BVOC, ±16VDC* Phantom * Lowest Cost/Bit 
Expando 32 Kil(4115) .§_xpando64 Kit (4116) 

BK $15B.OO 16K $24B.95 

~~~ ~~~~:88 ~~~ m~88 
32K $349.00 64K $565.00 

IMS STATIC RAM BOARDS _..d' 
* Memory Mapping * Low Power ,.e 
* Phantom * Assembled & tested 
Recommended by Alphamicrosystems 

250 ns. 450 ns. 
BK Static $209.00 $1 B9.00 

16K Static $449.00 $399.00 
32K Static $799.00 $699.00 

ANADEX PRiNTER 

Model DP·8000compact. impact, parallel or · 


serial. Sprocket feed, 80 cols, 
84 lines/min., bi-directional. 
New only . .... $895.00 

FLOPPY DISKETTES o~ 
* Sv.'' Minidiskettes * ~t',ct.

Softsector, 1 O Sector, 16 Sector ..,.o~,-fl
ul" '\""IE: 

9600 MPU Module W/6802 CPU •. .... .. S495.00 
9601 16 Slot Mother Board........... .. . . Hs.oo · 

:g~ ~asro9~~1~r·~l~.~.~-~.'~:: ;b5:gg
9604 Swilchmode System PowerSupply ... 250.00 

~~~~ g:~ ~~~c:g~t~~r~ :·. : : ·.:~ : .. ..36.aa 

~~~~ ~~r~~~a~:: :a;-,~e~~odule .·. ·:295.9.~1 1
9626 BK Static RAM Module . ··:.·.·.·.·-·.·.·29·s.oo 

9627 1 BK Stalie 450ns . . . . . .. . 495.00 

9630 Card Extender... . .... ... ..... . .... 68.00 
9640 ~ul!iple Programmable Timer 

s~2~r~mce~!~;,g( i:iUPieX.s·e;iai ·1i0 :: : : : : : ~~~:88 
96103 32/32 1/0 Module, .. .. _.. ...... ... 275.00 

96702 32 Point Reed Relay Module . . • ... 350.00 


8800 llARE BOARDS 
9620-0 .. . ... . .. $45.00 9603-0... . 27.00 
9626-0... . ....... 45.00 9600 ... . . .. 55.00 
9650·0........... 45.00 96103 .... 55.00 

. 

PET TO S-100 ADAPTER 
Allows Pet(TRS 80 to be interfaced to 
popular 5·100 Bus. 
Petta S·100 Kit... .$1B9.95 
Assembled.... . ........ . ... . . , ... $269.95 
TRSBOtoS·100HUHB100Kit .$275.00 
Assembled.. . .. . . $355.00 

KEYBOARD ASCII ENCODED

drlL\iM ~~~u~~~~c~;:_e of 

?JN§@jQ ~~~~~B~~on~~~!Singer 
~keyboardfealures 128 

~~:.~:: e;y~~;~:r~~tg~ In a 63~ - encoder circuitry "N" key 
rollover, lighted shift lock, control, escape and 
repeat functions. Ltd Qty 63 KEY $59.115 

UV "Eprom" Eraser 
Model UVe-11 E 81111.115 
Holds 4 Eprom's at a lime. 
Backed by 45 years 
experience. 

·Model S-52T••• $2811.00 
Pr,olessional lndusttial Model 

TARBELL FLOPPY INTERFACE 

Asse~b~:g~~~~~u~~~. ~~~~ 1.1~~At~s\5f 5~, 9 5 
Assembled Other Orlves , . , , , . ... . .. $269.95 

Kit..... . ... • . . ... .. .... .• . .. .• . . . .. . .. $179.95 

Bare Board ... .. ...... .. .. . .. S36.95(0oc. Add $10.00) 


Note: For CPM Add $70.00. Oocumen!a!lon Add S20.00 

Vista Double Densi ty 5W' Conlroller Assam . . . . . 5299.00 

SD Versa Floppy Kit. ... .. .... .......... . .. . .... $159.95 

SO Versa Floppy Assembled. . , . .. S189.95 

Tarbel Cassette ltO Kit. .. .. . .. .. . . .. _.. . ... . . . . s 115.00 

Sale • 177 1-01 Ao Chi . . . . . . . .. .. . .. . . . .. 527.95 


BYTE USER SK EPROM BOARD 
* Power on Jump * Reset Jump 
Assembled & Tested. . . ...... $94.95 
Byteuser Kit....... . ... . ... . ... . . $64.95 
Bare PC Board ........ ... . . .... .... .. $21.95 
Special Otter: Buy4 kits only $59 .95 each 
MR·B BK w/1 K Ram ... ... . .......... $99.50 
MR·t 6 16K w/t K Ram . , $99.50 
EPM-1 4K 1702 .. ... ........... $59.95 
EPM-2 270B or 2716 E ram ..... ... $69.95 

Z•80/Z•80A/8080 CPU BOARD 
*On board 2708 * 2708 included (450ns.) 
*Power on jump * completely socketed 
Assembled and tested . $185.00 
Kit... . . . .. . .. .... . ... . ...... $129.95 

Bare PC Board ... .... .. .. ....... . . . s 34.95 
*For 4MHz Speed Add $15.00 
BOBOA Kit.. . . . .. . . . . S 99.95 
BOBOA Assembled. . ... . .. ..... . .. . S149.95 


S-100 MOTHERBOARD SPECIAL 
8 slot expandable w/9 conn. 
reg $69.95 . . NOW $52.95 

PR08LEM SOLVER SYSTEM USERS 
We recently purchased all finished goods. 
work in process and product designs from 
P.S.S. Send for more details 

ACOUSTIC MODEM~ 
~-~~T~dCAT'" %27 
2~~~~r~Originate maoo 

ACOUSTIC COUPLER SPECIAL 

AJ MODEL A30 

SPECIAL PURCHASE 

OF SURPLUS UNITS 

AVAILABILITY LlMITED $29.95 


DATA BOOKS • COMPUTER BOOKS 
1979 IC Masre< . . . . .•.. 49.95 ln!el MCS80 Ma11u1I . . 7.95 
NSC TTL Data. . . . - .. J.95 Intel MCS40 Manual. . . . 4.95 
NSC Linear . . .... .. · --·· -· ..95 AM08080AManuaJ,_,, .. 5.95 
NSC Linea• App Noles 1 . J.95 AMO Scnonky Oalabook . 4.95 
NSC CMOS . .J .95 AMI MOS/LS\ Oala •. • • J.95 
NSC Memory. . . . .... . J .95 GI MOS/LSI Ca la •........ 4.95 
lnlel Oalabook -·- · . _ .. 4.95 Hair'ISAnatog Oa!abOOk . • , 4 .95 
lnle1 MCS 85 MlnuaJ. ...• 7.50 TI L1nea1 Control Oala. •.• ,J .95 
LUK 1 OSIORMI BOOKS I UL.I 

"91, a.1. 
:~:;~:~~Fc;~:~~ : ?: : · : : ::~ n~ 
8080AProgrammlnQ . .. · ···~ 7.75 
6800 P10Q•arnming .. . . • . . 1 75 
Z80Prog1ammlng........ . ... ... . .. .. .. .. .. ... ... . . 7.75 
Vol. II Some Real Mluooroceuors w/Binde1 , , • •. :JtKla 27.50 
Vol. Ill SomeAaaJSuppor! Devices w/Blnder ... • . '20:QQ. 18.50 
JntroloMJcros\lol.111.... ..~18.50 

ULK • DILITHIUM COfl""911800KS 1 &aLK 
Understanding ColTl(lulers... . .. . . . ..•. • ..• ,.'""" 7.95 
8080Mlc1ocompUle• Ellperimenls . . . . .... . ... . . . ~ 11.95 
Begir1ning BASIC............. .. . .... .. '!t:96. 8.95 
Beginners Glossary & Guide .... . .. . . ... .. • . . ••. "'9• 5.95 
Peanut Buller & Jelly Guide lo ComPLilers .. • . . • . . ~ 6.95 
BOBO Macnine Language PtOi)famming .. •~ 15_95 

290IA 19.95 
TMS9900JL 49.95 
CP1600 3995 
6502 1150 
6502A 1995 
IM6100 2995, 
6800 .. 13.95 
6802P 24.95 
8035 1995 
8755 4995 
8748 6995 
6809 . .. •... . .... S CALL 
8086 .. . ..... . . SCALL 

SUPPORT DEVICES 

1~~ri~:.'.:~9n~e e ode• 
82168Ys0ir.cr 
8224 Cloe~ Gen 
8224·4 !4MH~ J 
8226 Ru$ Du~cr 
8125 Bus Q....e, 
8226Sys Con1t•l 
'32J8Srs Con1 
8251Pr09 110 
825Jlnl r..,,,, 
8255P109 1:0 
8257P10<J OMA 
8259Pt09ln1 
82 75CRT Cen!rOll!!r 
6279Progl<it:YbOalC! 
6810·1 126, 8RAM 
fi820PIA 
6821PIA 
6828Ptoorolylnl 
i834· 15 1 2 ~ 8 Enrom 
6850ACIA 
685251'.!rialAdaP~ 
66451Hl46505CRH'•"'" .. 39.95 
S860Moo:lem 8.!15 
681i2Modu1;i1e1 1195 
687\A 1 CMHz OSC 2595 
6875 825 
68808usCl1<vl'r 239 
MC68486 . , 1995 
1821SCDHC.RAM 2500 
1822 sea 256 • . 1RAM 16'Q5 
1824CD32• 8RAM 995 
1852C08LHI !tO 1095 
1854 U1tr1........ .. ...... - 10.95 
1856C0110 895 
1857COt.'O 895 
652DPIA 750 
6522Mull 925· 
6530·002 1~ 5-l 
6530-003 ·,550 
6530·004 15 50 
6530·005 1550 

DYNAMIC RAMS 
416/411616K116Pon)..... 9.95 
Setof6416's. . .. .. .. . • 74 .95 
41158K(16Pln) . .. ... .. . . ... 6.95 
40504K" I (18 Pin) .... •.. 4 25 
40604K x 1 (22 Pin) .... . . ,.. 4.95 
4096 4K x \ (16 Prn) ......... 3,95 
21044K ~ 1 (16 Pin) .. 4 75 
40274 K 1 1 (16Pm).......... 4.95 
5261 ...• . \.95 1103••.• 195 
5262. ..... 1 95 4008L . ,. 4,95 
5270 .. . . .. 4.95 6605 . ... 7.95 
5280... 4.95 6604, .. . 4,95 
5290 • . 12.45 6002 ... 1.50 

PROMS 
2706 9 ~)5 
;i1oe·6 150 
11".l2A 3\l5 
2732.. .. .. .. 99.00 
2i'l6·5V 44.95 
2716·5V 12V 29.95 
2758 5V 2!195 
5203A0 \ 11)!'1 

5204~0 9\lS 
6834·1 , 2 'l~ 
IM 5610 2 !1~ 
SALl'.HH :12 11 e .......... , 2..H 

B25115512>r8(TSJ . ... .... 16.95 
62s12J 32:11 8.. .. . ... 2.so 
62S126256c4 .............. 3.50 
82S129256x4(TSl ...... . . . . 3.SO 
82S130512:114 (CC) ....... . 6.50 
NSC 0M7578 32 • 8 . .. 2.95 

CHARACTER GEN 
2513-C)Ol 15V)uppe1 ... ..... 950 
251J·905!5V) Lower .•. .. . 10,95 
2513·A0MJ !5Vl Lowe< . ,, , . . 14,95 
MCM6571 • 10.75 
MCM6571A 1075 
MCM6574 1450 
MCM6575 , 1~50 

UARTS/USRTS 
TRl6028i5V. 12VI 395 
AV51013(5\I, 1:< \/J 4,95 
AV51014A/1612l5-14V) 6.95 
AV51015A1186Jl5VI 695 
TMS60 \ l i5V. ll\fl 550 
1M6402 7.95 
IM6403 a95 
2350USRT , 9.95 
1671BAslros . .. _ . 2•.95 
SALETA14728 .... ...... .. . 9,90 

BAUD RATE GEN 
MC\4411 11.95 
4702 1>195 
W01941 995 

KEYBOARD ENCODERS 
AV5·2376 1315 
AY5·3600 13 , 1~ 
H00165, .. .. ... . . . . .. . . .... 9 .95 
74C922. . .... .. .. . 9.95 
74C923 . ........ . . ...... .... 9.95 


AID CONVERTERS 
8700 Bb11 Binaoy ..... .. .... 1350 
870\ 10b1IBonary ... ...... 22 .oc· 
870J8l!ltTS .......... 1J,50 
9400Volt!o freQ. Conv. 7-25 
8750 3·1/2 [Jtq~ BCO . . 13.95 

250 
295 
975 
395 
239 
595 
6.25 
695 

!950 
5.95 

17 .95 
17.95 
49.95 
16.95 
4,75 
5 .95 
6.50 
8 .95 

12.95 
5.95 
5.95 

4044/4041 300n5 9 .95 875 7.95 
4094/4041 4SOne. 
EMM4200A 
EMM4402 

>SO,,, 
795 

'"8" 
725 

4.711 
795 
625 

EMM4804 12.50 1150 995 
S101C·E "' 7 95 '" ubd~10 142001 1095 1025 9 2~ 
AM091.10/41 1095 1025 "' llJoA[l91l01]1 1295 1195 1025 
r~c .160.46<1 1611 cc• Onl'I' s1s9s f;1t"
1101 1 \J5 125 
P&'125193425r45no;. 1 7 95 "' 12~ 
6508 11' • 1 CMOS i!IS 
6S18 1~, 1 CMOS ;95'" '"," 
74518964 b•I Ram 3253-'"95 'so 

MicroprOC•HOr Tlm1be••• TV Game 
P1ic• F1• 11u• ncy Price 
S585 60MHl S495• 

1ti.i:1:i .195 61 .14 
;•0M1~ 1 ~85 65536 
~ 01M H: 295 IQQMH,
20'l 7 152M~U 1JOMH1 

~~~t~•~ncy 

.. '" "' '",2 .1~ .r t'Mll! 585 1431818 '" 
3 ~, ;\l 5 . 15MH1 •SO 180MH: 
.: CMHl •9S 1a.132"4H: S9S 

'" "' 
d 1 9~J04MH.;: 2oot.1H159S 
·l 91520MH; S9S 22 I 18~Ml1 .;: 
50Mt11 270MH: "' '" 5 1) 66!1 360MHl '" S9S '" S fl <l.'.lMl i' S9S 460MH: S9S'" 

IOOKC 1295 

DISPLAYS/OPTO/LED'S
* 7 IEOMl'.NT * CALC * CLOCKS * 
OL 704 (CC). Ol 707 !CAI .JOO" Red •.•. , .•....99 
FNO 357 ICCl.357" Red ....... .. . .. 99 

~~gio~~;~g\g~,i .·;gg:~:g .:: 
FNO 800/803 lCC) .800- Red •• ,. . • •..• 1.76 
fNO 607/810(CA!.800" Red ., .......... .. 1.75 
XAN3062 .500" Green. ..... . .. •••. • 1,15 
HP5082·7731 (CA!-300" Red .... ,,.,.... i9 
9 019,1 Bibbie Mn Cale, o.wia~ . . ....... . ... .99 
9 0•!1" Panaole~ 0>5play .400" .. . ... ..... . . 99 
901Q1IFluorescen1 .300" . ,... ...• • .• ••.99 
MA1003 12\! Aulo Crock Module ....• ...• . 111.11 
Betel!or MJ\1003 w/Red F1Ner _.... , ... .... 4.95 
MA1002A LEO 12 Iv.Clock Modi.tie ...•.... 10.95 

*HEX DISPLAYS* l:NCOD•D DISPl.AYI * 
HP 5082·7340 Rl'd Hexidecirnal . .... . .. . . . 1 5.95 
HP 5082-7300 Red Nyme•ic . . ... . . . .. . .. . . 14.95 
TILJ06Numericw/LOIJIC- . . • . 8.95 
TIL 308 Numbe1 w/Logic ,.. . .... .. . ...... ... .8.95 
TIL J09Numberw/Logic.. ... , __ ... 8.95 
Tll311 He~adecimal.-~ - · ____ ... ...... 12.95 
MAN 2A .320" Red Alpha•Numerlc •. ••.... •. • 5 .95 
MAN 10A .270" Red Alpha·Numei i c , , " 8.95 

SPECIAL PURCHASE 
(while supply lasts) 

21 L02-4 (450 ns) 100@ 99¢ ea. 
21 L02-2 (250 ns) 100 @ $1.15 ea. 
TMS4060 NL 4K Dynamic RAMS 
(pullouts) $1 .95 ea. (prime) $3 .75 ea. 

1488 Line Receiver 100 @ 75¢ ea. 
1489 Line Driver 1 00 @ 75¢ ea. 
1489 House Marked 1 00 @ 50¢ ea. 
1496 L Demodulator 25@ 75¢ ea. 
LM3900 QUAD OP AMP 3/$1.99 

2716 5 VOLTS EPROM 3/$99 .00 


COM R SPECIALS 
LIST SALE 

Apr.ile II Pius W/16K 1195. 990. IPSI 1620 D1ab1e AO 3295. 2695. 
PET 2001-lSN 995. 895. Anadex DP 8000 995. 895
E'-ldySorcererw/BK 895. 795. Cenlror..cs Micro P.1 595. 395. 
Compucolor 1l w/8K 1495. 1395. Cencronics Micro S-1 595. 525. 
CromemcoSyslll 5990- 4990. Soroc JO 120 995. 850. 
Horizon I w/16K 1599. 1349. Tele!ype Model 43 1349. 11 SO. 
TEI Pl208 wl32K HiPIOI Ploller 1085. 899. 

dual l1oppy & CAT HIPto! Oigilizer 795. 735. 
( 1 <iva.ii.) 4995 2995 lnter1ube !I 895. 784. 

P,ascal Microongine 2995 2395 Proc.T SOL-20 S1095. 

* Ll:D'a * Oflfot.OLATDI * 
LEOS Red. Yellow. Greer\ . 185 .. , . •.. . 511 00 
MCT 2 Pholo XSTR HfE 250. JOV . .. • 99 
4N25 PhOlo XSTR HFE' 250, JO\/ .... . .... . ~ I 29 

~~;~ io~~~,~~s~~~\~·I L•~~- .:: . S&Li: d.i: ·~~ 

MONTHLY IC SPECIALS 
LF13508 JFET Aniotl Multi B bil . .. , . .• . .8.95 
ICM7206 Seven Decade Coun1e1 .. • . . . ... 17.95 
ICM7207 Oscillalor Controller , . • ... ... . . .• . 8.95 
ICM7045 Precision S!oJWalcn Timer 22.95 
ICL7107 31'1 O,gl1 A/OILED). ... ....... .. .. 14.515 

ICL8211 Voll1QeRe!lr11nc11 .. .. ...•.. .. . . 1.95 
LM390 Banery OP. Audio Amp , . . • , 3/1.00 
LM1850 Ground Faull IC .. . . .. . . . .. .. .... 311.00 

LM1800 Pnase Lodi LOOP FM Stereo. . .3/1.00 
LM1820AM Radio .. .... . . . ... . . . .. .. . .. . . 3/1.00 

OS3625 Dual Mos Sense Amo . .. .. .... .. . .. 2.50 


1408L8. . ... 4/ 19.95 I0147ECLAam ... 9.95 
1488/1489 • .. .. .. 211.99 LFJ56HB1Fe1 .. J/1.99 
22 Pin S/rSocke!IO/tOO MCM\4505 . . . . 8 .95 
8223 Prom . . _ 2,95 74S89 •... 3/1.99 
MK5014 Cale . .. . . . 2/1.99 74107N . • .... . 61\.99, 
7414 t N . . ......... . 3/1.99 75452N. ... .. . 8/1 .99 

TEXTOOL ZERO 
INSERTION FORCE 
SOCKETS 
16PrnS sso 
40Pon$1025 

CONNECTORS 
OB25PIRS2J21. 325 
OB25Sfemala. ... JJ S 
Hood .. "' Se1wtli.oO. s~1e .. 
22i44 WN/, SH.KIM . 

$6.50,., 
43186 W/W. SIT, MOT . 6SO 

NAKED PC BOARD SALE 
Z·EIOCPUll:haeil). , 53•.gs 

8080A CPU .. ... . . .. . . • . 34.95 

8KS1afllCRAM(LOliJOS) .... 21.95 

16K S•a11c RAM !2114) .: 2~95 

32K Slaloc AAMl2114 j, , ., 49.95 

F!oppy!/O(Tarbe•J. .. .. .. 39.95 

Casselll'110lrarb10). .•• • 29,95 

BK EProm(2708) .. ..... , 21.95 

1702EoromBoard. . , •• .••• JO.OC 

2708t2716Eorom(HhaCal •• , 34.95 


~~~~~ 1~1!g~~~~~~~~ -: 5~:~~ 

.. 29.95 

:~; I 

3. 95 

~" 
S2S "' 

FLOPPY DISK 110 
!77H)1 8" & M 1 ,,,trooo~ 2795 
uPdJt2NecF•oo~y 4995 
1761 Dual F10ooy 29.95 
1791 Dual ~IODOy 39_95 

TV INTERFACES 
PiX<e·\'er1er . . . .. ... • .• B.50 
lV·lVtdeolnlerlace . ..• . , 8.95 
M1CrO'lerter ..• . . 35.00 
M&R Modulalor ... . .. . .. .. J500 

TV CHIPS/SOUND 
A\'38500•1 6GamesB/W .. . S4.95 
AV38515Colo•Conver1e• . 2.95 
AY38603·1 RoadraceGame ••• 8.95 
AY38605-\ Wailare Game •.... 9 .50 
AY38606·1 W1peou1Game •. •.. 9 ,50 
AY38607·1 ShoojingGa!lery . .. 895 
AY389l OO•m•l'il Crick&& und 

Generu:u . ... . .. .... 1a.5 
SN7647711 Sound Gene•aiof- 3.95 
Mf.45320.'21 TV Synch Gel\ • . 9 .95 
MM5369PreSClller .•..•• • .. . .. 3.95 
LM1889 Rf Modulalor. -.•. .. , 395 
MM571000 NSC ColOf TV 

Game . .. ... . .. .. .. 695 
MM57104ClockGen, ···- · - .. J.75 
RFMOdulalorw/Audio ,. . .. 8.95 

Al Sh1omen1s FCM or UPS. Orders 
under S100.00add5"'>ti.,nd!tngand 
~a_,Oe. Onlers eve< 5100.00 add 
2,5"i> haridlinQ & POSlaQe. M Hier· 
ctuuqe/ 1-'o! A !ArleUcan fa01C'lls/ 
ax; ac.c~pt.id w125... deoasot.Cali· 
lorn1aResiden1sadd6,.,,1a~. Foreign 
0"'-<s ado 8'- handlinQ. AH Paris 
prime taelory tested guaranleed 
Hxi .35 cenls tor Oa1a. 
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$4.25 Each, 10/39.95* B" Standard Floppy Disks * ~s"'-E: 
Soft Sector, Hard Sector 0 
$4.50 Each, 10/41.95 

"Add 4.95 for 10 Pack in Deluxe Disk Holder 

IXOACISBR COMPATIBLE 

http:ac.c~pt.id
http:3/$99.00
http:IEOMl'.NT
http:SALl'.HH
http:82168Ys0ir.cr
http:r~~~~r~:9.95


P.O. Box 17329, Irvine, CA 92713 
(714) 558-8813 

and it's COLOR SALE $ 1OO.OO 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 
* M1nid1sk Dnve 51 2K Bytes/Side •option 

SALE 
Model 3 w/8K, 72 Key Keyboard, RS232 . TAKE ... {$1495.00 
Model 4 w/1 6K, 72 Key Keyboard, RS232 51 00 00 . . . $1695.00 
Model 5 w/32K, 72 Key Keyboard, RS232 OFF . . . $1995.00 
Options: 101 Key Keyboard ... .. . . . . .. . .. . .. .. . . . .. ... Add $150.00 

11 7 Key Keyboard . . .. .. . .. . ...... . ....... . .. Add $225.00 
Formatted Diskettes... .. ... . . . . .. . ... . ... . ...... .. . . . .. ... 2/$19.95 
Programmed Diskettes . . ...... . ... . . . .. .. .. .. . . .. . . ... . . . .. . $19.95 
Diskette Library Inc. Hangman, Othello, Math, Chess. Startrek, 
Blackjack, Cubic Tic TacToe. Finance Vol. I, Finance Vol. II, Bonds and 
Securities, Assembler, Text Editor, Personal Data Base. 

KIM·1 
Now only 
$179.00 
••Power Supply.. .. . .. Add $59.95 

**Cassette Recorder . . Add $44.95 

**SanyO 9" Monitor .. Add $169.95 

~d enclosure $29.95. 


COMMODORE 

"PET" ~ Delivery from 

~~~:need BK ~ 
Model 

only $775.00 

SYM·1 IN STOCK . 
Reg. $269.00 • 
Now · 

~!~!~22 . _._· 
* 4 K ROM Monitor 
* 1 K Bytes 211 4 RAM* 65K Memory Expansion 
*User EPROM 2716 
** Power Supply . . . . . .. Add $59.95** Casselle Recorder . . .. Add $44.95 
** Sanyo 9" Monitor . . . Add $1~9.95 
School & group discounts available. 
Buy now and receive $1 00.00 worth 
of discount couPons: i.e., 
* 	SRM-1 1 K Static RAM exp. 

reg. 42.00 . . . . . ... disc. $32.00 


* PEX· 1 1/0Pait. reg.$60.00 .disc.$50.00 
* SYM BAS· 1Basic ROM (Microsof1J 
reg. $159.00.. .. . disc. $109.00 

* KTM·2 CRT/TV Keyboard. 
reg. $349.00... . . .. disc. $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 car1ridges. 
Combines the desirable features oft he 
PET. APPLE and TRS-80 into a com· 
plete expandable computer system. 
* * 110 expansion kit . . . .... $149.00 

* * Vista V-200 add-on mini· 

floppy for Exidy. (requires exp. 
module) w/CPM . . . $699.00 

MICROCOMPUTER
* On Board 20 column alphanumeric 

printer
* Alphanumeric 20 character display * Terminal style Keyboard 54 Keys
* 6502 based CPU 

w/1 K RAM . . .. $375.oo· 
w/4K RAM.. . ... $450.0Q• 
Assembler ROM . . . Add $85.00 
BASIC IN ROM ... Add $1 00.00 
Power Supply.. . . . .. Add$99.95 
Enclosure . .. . . . .. .. Add $44.95 

* * New Word Processing Pac 
... $99.00 

*INCLUDES: 
Keyboard & enclosure 
90 day Warranty
MICROSOFT BASIC 
Video & Cassette Cable 
Complete Documentation 
* * S 1 00 Expansion 

Module........... Add $299.00* * Cassette recorder 
44 95

* * Sa·~Yc»s',-~.ionito r' 	 .. Add $ · 
.Add $169.95 

RCA 
COSMAC VIP 

., 

NEW LOW PRICE $249.00 

Assembled. Regular price. $299.95 
w/Sanyo 9" Monitor .... .. .... . . $169.95 

VP·590 Color Board . . .... . 69.95 
VP-595 Sound Board.. .. . . 49.95 
VP·570 4K Expansion Board. . .. 95.95 
VP·580 Expansion Keyboard .. .. . 1 5.95 
VP·700 nny Basic ROM . . ..... .. .49.95 
VP·71 0 VIP Game Manual. . . . 1 0.95 

tg: APPLE 11 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 offer and we reserve the right to change without notice. 

,..... 

NORTH STAR HORIZON •DOUBLE DENSITY• 
Now in stock North Star Z-80·based high-performance computer. 
* 180K Byles per Disk 0* Z·BO Processor* Motherboard* 2 Seriat +1 Parallel Port Avail.
* 32 KRAM 
Horizon I Kit Sale 51849.00 

North Star Double Density Disk Subsystem Kit 

.- - - ~- .,. · · 
-

~ 

.,~ao.,.,,,(......,,.,PROCESSOR TECHNOLOGY SALE 
SOL-20 DEALERS & USERS INVITED! 

We purchased Processor Technology's entire inventory of * New SOL-20 w/o Memory $1095.00 
spare parts, work in process, and finished goods. This * *SOL·20 Bare 

SOL-20 Keyboards 
Logic Boards 

$139.95 
material will be sold on a first come first served basis. $125.00 
Advanc~d will continue to support some SOL products on a * NKRA Memory Boards up to 64K $CALL 
limited basis so make sure you get a copy of our complete 
inventory listing and a place on our SOL mailing list. 

Plus more endless PTI bargains send for details. 
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WE TAKE B/A, VISA, AM. EXP. •ADD 2.5% HANDLING & POSTAGE • PRICES SUBJECT TO CHANGE W/0 NOTICE 
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TheVistaV80:$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 $1 00 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 ©r andy 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 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 2112 
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 11 

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 

Circle 378 on inquiry card. 



Same day shipment. First line parts only. 
Factory tested. Guaranteed mone y back. 
Duality IC's and other components at tac
tory prices. 

INTEGRATED CIRCUITS 

ATTENTION ELF OWNERS 

ANNOUNCING QUEST SUPER BASIC 


At last a Full Sire Basic for 1802 systems. A 
complete function Basic including two dimen
sional arrays, string variables, floating point, 
arithmetic and 32 bit signed integer arithmetic 
(1 Odigit accuracy) with 1/0 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 
S-100 Slot Expansion. Add 3more 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 Edllor; Ell If 
Adapter Boan!. High resolution alpha/numerics 
with color graphics expandable up to 256 x 192 
resolution for less than $100. Economical ver
sions for other popular 1B02 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 
other computer. There is no other computer on 
the market today that has all the desirable bene· 
fits of the Super Elf for so little money. The Super 
Elf is a small single board computer that does 
many big things. It is an excellent computer for 
training and for learning programming with its 
machine language and yet it is easily expanded 
with additional memory, Full Basic, ASCII 
Keyboards, video character generation, etc. 
Before you buy another small computer, see if it 
includes the following features: ROM monrtor; 
State and Mode displays; Single step; Optional 
addressdisplays; Power Supply; Audio Amplifier 
and Speaker; Fully socketed for all IC's; Real cost 
of in warranty repairs; Full documentation. 
The Super Elf includes a ROM monitor for pro
gram loading, editing and execution with SINGLE 
STEP for program debugging which is not in· 
eluded in others at the same price. With SINGLE 
STEP you can see the microprocessor chip opera· 
ting with the unique Quest address and data bus 
displays before, during and aller executing in· 
structions. Also. CPU mode and instruction cycle 
are decoded and displayed on B LED indicators. 
An RCA 1B61 video graphics chip allows you to 
connect to your own TV wrth an inexpensive video 
modulator to do graphics and games. There is a 
speaker system included for writing your own 
music or using many music programs already 
written . The speaker amplilier may also be used 
to drive relays for control purposes. 

A 24 key HEX keyboanl includes 16 HEX keys 
plus load, reset, run, wall, Input, memory pro
tect, monitor select and single step. Large, on 
board displays provide output and optional high 
and low address. There is a 44 pin standard 
connector slot for PC cards and a50 pin connec
tor slot for the Quest Super Expansion Board. 
Power supply and sockets for all IC 's are in
cluded in the price plus adetailed 127 pg. instruc
tion manual which now includes over 40 pgs. of 
software info. including a series of lessons to 
help get you started and a music program and 
graphics target game. 
Many schools and universities are using the 
Super Elf as a course of study. OEM's use it for 
training and research and development. 
Remember. other computers only offer Super Elf 
features at additional cost or not at all. Compare 
before you buy. Super Elf Kil $106.95, High 
address option $8.95, Low address option 
$9.95. Custom Cablnel with drilled and labelled 
plexiglass front panel $24.95. Expansion Cabinet 
with room for 4 S-100 boards $41.00. NICad 
Baltery Memory Saver Kil $6.95. All kits and 
options also completely assembled and tested. 
Questdata, a 12 page monthly software publica
tion for 1802 computer users is available by sub
scription for $12.00 per year. 
Tiny Basic Cassette $10.00, on ROM $38.00, 
original Elf kit board $14.95. 1802 software; 
Moews Video Graphics $3.50. Games and Music 
$3.00, Chip 8 Interpreter $5.50. 

Super Expansion Board with Cassette Interlace $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 lully address
able anywhere in 64K with built-in memory pro
tect and a cassette Interlace. Provisions have 
been made for all 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 al EPROM (270B, 275B, 2716 or Tl 
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 270B EPROM which has 
been preprogrammed with a program loader/ 
editor and error checking multi file cassette 
read/write software, (relocatible cassette fiile) 
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 Monrtor is written with 
subroutines allowing users to take advantage of 

Multi·volt Computer Power Supply 
Bv 5 amp, :t1Bv .5 amp, 5v 1.5 amp. -5v 
.5 amp, 12v .5 amp, - 12 option. :t5v. :t 12v 
are regulated. Kit $29.95. Kit with punched frame 
$37 .45. Woodgrain case $10 .00. 

monitor functions simply by calling them up. 
Improvements and revisions are easily done wi th 
the monitor. If you have the Super Expansion 
Board and Super Monllor the monitor is up and 
running at the push of a button. 
Other on board options include Parallel Input 
and Output Ports with tull 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-1 DO slots for 
static RAM or video boards. A Godbout BK RAM 
board is available for $135.00. Also a 1K Super 
Monrtor version 2 with video driver for full capa
bility display with Tiny Basic and avideo interface 
board. Parallel 1/0 Ports $9.85, RS 232 $4.50, 
m 20 ma l/F $1.95, S· 100 $4.50. A 50 pin 
connector set with ribbon cable is available at 
$12.50 for easy connection between the Super 
Elf and the Super Expansion Board. 
The Power Supply Kit for the Super Expan sion 
Board is a5 amp supply with multiple positive and 
negative voltages $29.95. Add $4.00 for shipping. 
Prepunched frame $7.50. Case $10.00. Add$1.50 
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. 

TERMS: $5.00 min. order U.S. Funds. Call! residenls add 6%1ax. 
BankAmerlcard and Masler Charge accepled. 
Shipping charges will be added on charge cards. 
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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. $375.00. 4K version $450 .00. 4K Assem
bler $85.00, BK Basic Interpreter $100.00 . 
Power supply assy. in case $60.00. AIM 65 in 
thin briefcase with power supply S4B5.00. 

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 ahigh quality monitor 
without affecting normal usage. Complete kit 
with full instructions. 

S-100 Computer Boards 
BK Static RAM Kit Godbout $135.00 

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 
BK/16K Eprom Kit (less PROMS) $89.00 
Video lnter1ace 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. 

FREE; 
· 
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Auto Clock Kit $17.95 
DC clock with 4-.50" displays. Uses National 
MA-1O12 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. 
3.276B MHz crystal accuracy. Times to 59 
min ., 59 sec .. 99 11100 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 3Yz Digit LCD Multimeter 
BatVAC aper. 0.1mv-1000v. 5 ranges. 0.5% 
accur. Resistance 6 low power ranges 0.1 
ohm-20M ohm . DC curr. .01 to 100ma. Hand 
held, 'h" 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 parts for com
plete. full operation. Will measure -100' to 
+200' F, tenths of a degree, air or liquid. 
Beautiful woodgrain case w/bezel $11.75 
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JADE'S NEW MAINFRAME 

·THE PIGGY IS HERE! 

~ 
This sleak new mainframe is beautifully designed 
around JADE'S six slot ISO-BUS motherboard and 
an 16 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 VSO 

TRS-80 
MINI-DISK 
SYSTEM 

The V80 out-performs standard Radio Shack 
drives!--23% more storage capacity, 6 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 V60 WCA-3421 .... ... $24.95 

DISKETTE SPECIAL 
5.25" SOFT. 10. OR 16 SECTOR 

10 for $29.95 
8" SOFT SECTOR IBM COMPATIBLE 

10 for $34.95 

$-100 CONNECTOR SALE 

100 PIN IMSAI TYPE SOL.DER-TAIL CONNECTOR 

6 for $17.50 12 for $29.95 

RS-232 SET SPECIAL $6.50 
DB-25S. DB-25P. DB-25 COVER 

DB-25S (FEMALE) 
DB-25P (MALE) ... . 
DB-25C (COVER) .. 

SPST DIP SWITCHES 

$3.65 
$3.15 
$1.50 

... - " 6 ., fl 9 •(.......... 
PART NUMBER NUMBER OF SWITCHES 
SWD-103 3 
SWD-104 4 
SWD-105 5 
SWD-106 6 
SWD-107 7 
SWD-108 8 
SWD-109 9 
SWD-110 10 

PRICE 
$1.18 
$1.20 
$1.24 
$1.28 
$1.30 
$1.34 
$1.36 
$1.38 

TEXTOOL 

~ ZIP• DIP I SD~~:! I~ 
~[::i -

16 PIN ZIP" DIP II 
2• PIN ZIP" DIP 11•o PIN ZIP" DIP II 

$5.50 
$7.50 

$10.25 
• ZERO INSERTION PRESSURE 

JADE'S NEW INTELLIGENT CONTROLLER 
. . THE DOUBLE-D 

Read/write in single ord~uble · denelty. 
6" or 51/," drives. 
CP/M compatible in either single or double density. 
On-board Z-80 CPU allows universal compatibility. 
Programmed data transfer. No OMA. 
Controls up to 6 drives. 
Software selectable density. 
Our new controller ulilizes the IBM standard formats for 
proven reliability . Data recovery is enhanced through !he use 
of a phase-locked-loop dala separation circuit and write 
precompensalion . Single and double density disk drives can 
be mixed in !he same system. 
KIT .. $285.00 

. .. S3•9.00ASSEMBLED & TESTED 
BARE BOARD with MANUAL ..... ........... $55.00 

INTEGRAL DATA SYSTEMS MODEL 440 PR INTER 

THE PAPER TIGER' 
Up to 196 CPS 
1.75 to 9.5 inch adjustable 
tractor feed. 
Parallel and serial 
interface. 
96 character ASCII set 
.132 columns 6 or 6 
lines/inch 
Eight software selectable 
character sizes. ""-"/·""'-'-----'--' 
11'0, 300, 600, 1200 baud. 
PRM-33440 .... .. .. ...... ....... . $995.00 
For the Gr1phlc1 Opllon with 2K Buller add S 199.00 

1~--------------------------------.. .-.. .. -s1 -0 · 0-i0 ,____J_A_D_E__JP-8-0---T-P----R-IN-T-E-R-------
sD SYSTEMS

VERSA-FLOPPY HARD COPY ...... EASY PRICE/ 

MANUAL 

S JADE is proud to announce !he low-cost solution to your 
KIT · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 159.95 hard copy needs . The JADE JP80·T printer 1s a high quality 
ASSEMBLED & TESTED · · · · · · · · · · · · · · · $239.00 80 column dot matrix printer with an adjustable width tractor 

TARBELL feed mechanism. We are certain that you can not gel a better 

FLOPPY DISK INTERFACE 
. printer in this price range 1 

FAST-150 cp1 print 1peed, 80 column• per fine. 
JADE KIT . .... .. . . .. .. .. . . .. .. ...... . . $190.00 VERSATILE-adju1l1ble lroclor leed 2" lo 10". 
ASSEMBLED & TESTED .. .. . ... . . . . . . . $260.00 Upper ind lower c1oe 96 ch1r1cler ASCII oet. 

FLOPPY DISK SPECIAL 
TWO SIEMENS 6" 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 $1594.95 VALUE. 

JADE SPECIAL $1225.00 
FLOPPY DISK DRIVES 

NEW BASF MINI-FLOPPY . ..... . ....... $319.95 
Shugart SA400 compatible but only two-thirds the 
sizel 40 track. double density 51/, " drive. Very low 
power consumption' 

MPI B51 5'/4' 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 5'/4' DRIVE . . .... . ... $325.00 
Single density, 35 track. 

SIEMENS FDD100·8 8" DRIVE ........ . $495.00 
Certfied double density Shugart 601 R 
replacement .Runs much cooler and quieter. 

SIEMENS FDD200-8 8" DRIVE .. ...... . $575.00 
Double-sided. double density version of FDD100-6. 

SHUGART 801R 8" DRIVE ............. $575.00 
Hard or soft sectored. 400K byte drive . 

PE~SCI 277 DOUBLE 8" DRIVE $1595.00 
Limited quantity with slim line case & power supply . 

POWER SUPPLIES 
For a single 5 1/ 4 " disk drive. 
PSD-2•9A $52.00 

For a single 8" drsk drive 
PSD·205A $89.95 
For two a·· disk drives 
PSD-206A . $125.00 
For Rockwell AIM-65. 
PSX·030A $59.95 
For K\M-1 or SYM-1 
PSX-020A $59.95 

CP/M 2.0 
Olglt1I Reaearch has done 11 again! Th1snew release of their 
industry standard disk operating system is bound to be an 
even bigger hit than the original version. All of the 
fundamental ,,le-srze restrictions of release 1 have been 
eliminated. while maintaining full compatibility with the 
earlier versions This new release can 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 (OISKDEF) provided with CPI M 2 O. 

A powerful operating system for only $150.00 

5 X 7 dot m•lrl• wllh 1oftw•re 1elecl•ble ch1r1cter wldth1. 
Ceritronlc1-type parallel lnterf1ce. 
tnterf1ce/c1ble11v1ll1ble for moat popul1r mlcrocomputen. 

~RM-27081 ........... .... . . ........... $749.95 

CENTRONICS 730 PRINTER 
THE ANY-PAPER PRINTER 

This printer can use r·oll paper, fanfold paper. or single 
sheets because it rs equipped with both friction feed and pl n 
feed mechanisms. 
RS232 or p1r1llel lnlerl1ce. 
96 ASCII character aet, upper Ind lower c11e. 
80 char1cten per llne, 7 X 7 dot matrix. 
50 cp1 print 1peed. 
Weigh• 1111 than 10 pound1! 
PRM-15730 ........ . ....... . ........ ... $950.00 

EXIDY SORCERER 

FREE 12 INCH B & W MONITOR 
WITH EVERY 16K SORCERER 

Flextbilily 1s the key . The Sorcerer Computerg1ves you the 
fl ex1b1lrty of using ready· lo-run. pre -packaged programs or doing 
your won thing and personallZlng !he programs tor yourself Whee 
ever you choose The Sorcerer is the personal compuler Iha! 
speaks your language 

The Sorcerer also provides full graphics capabilities. Each 
character formed by an 8 x 8 do! cell. can be programmed as a 
graphic symbol set High resolullon (512 x 240 addressable 
points) gives a total of 122.880 1oca11ons !or super anima11on and · 
extremely light plot ling curves . The alphanumerlcsetgives64 x 30 
characlers on !he video screen. 
With 16K ol memory . . . . . . .. . .. . . . . . .. . . .. $1150.00 

LEEDEX MONITOR $139.0() 
• 12" Black and White 
e 12 MHZ Bandwidth 
• Handsome Plasllc Case 

JADE DISK CABLES 
MINI-DISK CABLE KIT··Connects two 5'/4 " mini
floppies to your disk controller board and power 
supply . Includes 5' signal cable wjth three 34 pin 
edge connectors. plus power supply connectors 
and cables. WCA-3431 K .... . ..... . ... . . $34.95 

SIGNAL CABLE ONLY--Connects one 5'/4' drive to 
edge type controller card. WCA-3421A . . $24.95 
For two 5 1/ 4 " drives. WCA-3431A ........ $29.95 

8" DISK CABLE KIT ··Connects two 6" disk drives to 
edge type controller card such as the Verufloppy 
and Double D. Includes 5' signal cable with three 50 
pin edge connectors. plus power supply cables and 
connectors. WCA-5031K . .. . ..... .. . .. .. $38.45 
8" 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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SO SYSTEMS 

Z-80 STARTER KIT 
Based on !he power1ul Z·BO CPU . !his k1l 1s an ideal 1nlroducllon 

lo microprocessors II has an on·boardk.eyboard and d isplay. plus 
cassette tape interface. ano expansion prov1s1ons tor lwo 5·100 
connectors This .. Do-11 -all·Board .. w•ll also program the 2716 2K 
Kit $249.95 

JADE 
EXPANSION KITS 

FOR 

APPLE EX/DY 
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 inc lude • S-100 Compal1b!e ava flable 1n 2MHz o r 
4MHz versions eOn · board 2708. 27 16. or 2532 EPROM can 
be addressed on any 1 K. 2K or 4K b oundary w ith power-on 
1ump to EPROM • On-board EPROM may be used 1n 
SHADOW mode . i'lllowmg full 64K RAM to be used • 
Automat ic MWRITE generation 1n Iron! panel is not used 
•On-board USART !or synchronous or asynchronous R232 
operation (on·board baud rate generator) •Reverse 
channel capab1hty on USART allows use with buffered 
peripherals or devices wllh not·ready signal 

2MHz Kil: CPU-30200K. 21b1 . 
Aosembled and Te1ted CPU 30200A 21b1 . 

~--------S-D_S_Y_S_T_E_M_S----------1 4MHz Kit: CPU-3020 1K. 2 Ibo. 

SBC-100 Assembled and Te1ted CPU-30201A. 21bi. 

Aaaembled end teated ........ 5439.00 
$149.95 
$199.95 
$159.95 
$209.95 

An S 100 single board computer Z 80 CPU w ith 1024 bytes ct 
RAM 8-32K bytes ot PROM Senal 110 port. 
Kil .. . .. . .. . .. .. .. .. .. .. .. .. $239.95 
A11embled .. . . .. .. .. .. .. . . .. .. . . $369.95 

Solld St•t• Mu1lc 

1/0 4 
2 Serial and 2 Parallel 1/0. 
Ports S 100 wi lh full hand shaklng . 
JADE Kil 
Aaaembled 
B1re Board 

Kii 

PARALLEL/SERIAL 
INTERFACE 

S-100 compatible . 2 serial 110 
ports . 1 parallel 1/0 

Aaaembled & Teated 
Bare Board WI Manuel 

PROTO BOARD 

$149.95 
. $199.95 

$29.95 

$124.95 
$179.95 

$30.00 

Includes gold plated fingers S-100 size . holds 72-16 pm dips. 
accomodates all 8 lhru 40 pm dip packages Reg . 19.95 
TSXA-1408 . . . $16.95 

SYM-1 
6502- Based single board computer w tth keyboard1d1sp1ay . 
KI M 1 hardware compafrble. 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 avail1ble today that is 
designed to IEEE S-100 Bus Standards--a unique 
network theory of des1g n in which each signal line is 
surrounded by current mirrored ground lines. 
significantly reducing RF radiation virtually 
elim inating crosstalk . No need for active 
termination. The perfect foundation for a 4MHz 

system . 6-SLOT 
BARE BOARD .... .. . . . . .......•.•. • .... 
KIT .. . . . . . . .... . ... . 
ASSEMBLED & TESTED 

12-SLOT 
BARE BOARD . _----- - - - - . .• .. 
KIT ... .. . .. .. . .. ............ . .. . ....... . 
ASSEM.BUD I rESTED ... -.... .. . - .. . 

18-SLOT 
BARE SOARD . .. ... .. . . . ... . .....•.... $59.95 
KIT . . ... . .............. . .. $129.95 

SSEMBLEO & TESTED .. .. .. . ... . .... $149.95 

MICROPROCESSORS 
F8 ......... 
Z80 (2MH•) 
Z80A (4MHZ) 
COP1802CD 
6502 . 
6800 
6802 
8008-1 
8035 
8035-8 
8080-A .. 
8085 .. 
TMS9900TL 

....... $16.95 
$10.95 
$14 .95 

. $24.95 
. . $11.95 
. $12.50 

$20.00 
$15.95 
$24.00 

. $24.00 
$10.00 
$23.00 

. $49.95 

8080A SUPPORT DEVICES 
8212 .. . $5.00 
8214 . . . $4.65 
8216 . . . . $2.95 
8224 (2MH•) $4.30 
8226 . . . . $2.75 
8228 .. .. .. $6.40 
8238 . . $6.40 
8243 . . $8.00 
8251 $7.50 
8253 . $20.00 
8255 . $6.40 
8257 $19.95 
8259 $19.95 
8275 $69.95 
8279 $17.70 

USRT 

6800 PRODUCT 
6821P $5.25 
6828P S 12.00 
6834P S 16.95 
6850P $4.80 
6852P $7.50 
6860P $9.25 
6862P S 12.00 
6875L $7.30 
6880P $2.50 
CHARACTER GENERATORS 
2513 Upper $7.95 
2513 Loweor $6.75 
2513 Upper (5 volt) 9.75 
2513 Lower (5 volt) $13.00 
MCM6571 up 1can $13.00 
MCM6571A down 1can$10.95 

PROMS 
1702A , . . $5.00 
2708 $12.95 
2716 . . . $49.00 
2716 (5v) $49.00 
2758 (5•1 $30.00 

DYNAMIC RAMS 
41161416D (200n1) $12.95 
210414096 $4.75 
21078-4 $3.95 
TMS40271409fi , , $4.75 

STATIC RAMS 
21L02 (450n1) $1 .50 
21L02 (250n1) $1 .75 
2101-1 $2.95 

S2350 . UARTS $10.95 ~;;~:~ . •. g:~~ 
AY5-1013A $5.25 2114L (450n1) $8.00 
AYS-1014A . . S8.25 2114L (JOOn1) . , .. . $9.00 
TR1602B . . SS.25 TMS4044 (45Qn1) . $8.00 
TMS6011 . $5.95 TMS4044 (300n1) . $9.95 
IM6403 .. .. .. $9.00 410D (200n1) .. . $9.95 
BAUD RATE GENERATORS 4200A (200n1) . $9.95 

MC14411 . . . $10.00 MM5257 (450n1j $8.00 
14411 Crystal $4.95 MM5257 (300n1) $9.95 

JADE maintains aninventoryo over40001lne Items. for price 
and dellvery on Items not Hated (Including tierd to find 74LS 
devlceal) plee1e give u1 a call. 

A KIM-1 COMPATIBLE 
MACHINE WITH ON
BOARD PRINTER ANO A 
REAL KEYBOAROI 
A IM-65 wi 1K ol RAM $375 00 
AIM-65 w14K ol RAM $450 .00 
BK BASIC on ROM $100 00 
4K Asseinb1e r/ Ed110, SSO 00 1 . ~ 

1 

•• 

Power Supply $59 95 -
C•se ol AIM-65 $49 95 --.!!!!~-~.,J~~-

Special Package Price $599.00 
4K AIM-65 SK BASIC ROM Power Sup ply , and Case 

SD SYSTEMS 

EXPAN DO RAM 
Expandable to 32K or 64K 

EXPAND0-32K KITS 
Uses 4115 (BK X 1.250ns) Dynami c RAMs Can be e>1panded 
1n BK increments up to 32K 

BK $159.95 24K $249.95 
16K $199.95 32K $299.95 

EXPAND0-64K KITS 
Uses 4 1l6 (16K X 1 200ns) Dynamic RAMs Can 
expanded up 10 64K 1n 16K increments 

16K S249.95 
32K $369.95 

4BK $469.95 
64K $569.95 

STATIC RAM BOARDS 
BK 2MHz KIT . . . . . . .. . .. . . . . .. . . .. .. .. $125.95 
BK 2MHz ASSEMBLED & TESTED $175.00 
BK 4MHz KIT . . . . $149.95 
BK 4MHz ASSEMBLED & TESTED $1BO.OO 
BK BARE BOARD & MANUAL . . . . . . . . $25.00 
16K 2MHz KIT . . . . . . . . . . $250.00 
16K 2MHz ASSEMBLED & TESTED . . . $325.00 
16K 4MHz KIT $2B5.00 
16K 4MHz ASSEMBLED & TESTED .. . . . $350.00 
16K BARE BOARD & MANUAL $35.00 
32K 2MHz KIT . . . . . . . . . . . . . . . . . $539.95 
32K 2MHz ASSEMBLED & TESTED $650.00 
32K 4MHz KIT . . . . . . . . . . . . . . $619.95 
32K 4MHz ASSEMBLED & TESTED $675.00 

SO SYSTEMS 

VDB-8024 
An BO by 24 110 mapped video board 
systems. An on-board Z-80 processor is 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 .. . .. .. .. .. .. .. .. . $319.95 
ASSEMBLED AND TESTED . . . $469.95 

JADE VB-18 
Thi s 64 by 16 memory-mapped video board is ideal 
101 use with word processing software such as the 
Elect11c Pencil 
KIT . 
ASSEMBLED AND TESTED 
BARE BOARD/ MANUAL 

VECTOR GRAPHICS 

FLASHWRITER 11 
ultimate memory-mapped 80 character by 24 

line video board. the Vector Graphics FWll has 
many advanced features; Onboard parallel 
keyboard port . Power-on 1ump circuit, 8 X 10 dot 
character matrix. and the optional ab1l1ty to program 
your own characters and / or graphics symbols . this 
is THE perfect board for text editing systems 
ASSEMBLED AND TESTED . . . . . . . . . . . $320.00 

NOVATION CAT ~~ 
~~~ ACOUSTIC MODEM~i"7 

Baud 
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.5%, 3'h digit 19 
Range DVM. v2· LCD displays 

runs 200 hrs on 1 battery. 10 Meg 
Ohm Input. 1 yr. guarantee. made in 
U.S.A.. test leads included. 

Available Accessor ies 
RC·3 115V AC Adapter . . . . . $7.50 
CC·3 Deluxe Padded Vinyl 

Carrying Case . ............... $7.50 
VP -10 X10 DCV Probe Adapter/ 

Protector 10Kv ..... . ... . .... $14.95 
VP-40 40Kv DC Probe . . . . . . $35.00 
CS-1 10 Amp Current Shunt ...... $14.95 

*FREE 
Just for Asking. 

FREE BATTERY with your meter. 

tJntn,,., ' .:i..:• 8803 
!O•l IOI • ~ • 11 MOlHER 
- •i D-\r \ ••O nl~ BOARD FOR 
Jtte "'a.nin ~ ' 11...,, SIOO BUS 

~'S2'~- ~;~::,... I ] • Ci•O r llt·~ q ·•S' D~•·a " ' '" ~ ~""(' 
ICPP "' "at, e·-ltfO~ " u 016 d·-t 
'f'~~U1C• "''?I 

• S~ dt• 'l'U• . ,,., so lll'r 01rdc• \ .,.. 
!TtflfC ( ••h,!I !Q .,g ~ nc,or•!.IL ·.MP\ 

(•P<"ll • 
• \ foU•\Vi •1 r ec~P' JCI O .. , , ~ •00co"iH llf 7 
" " \l ~" · ;~ ""lt • \ • I~ .'~O•o .. 1~•t·r ~ 
, f CIQ • ~ . t• I "• '"'!>fl ~H· l O• "'to·.rol ~ •!l•e! fP ••,. . 
·~t rrl PY\ " l "''O"" • l••D"~ IOl •U•lltl ' " 001\fr P<:wa • 4~ 

lor t • P.111~ 1 on 

:~~'.,' :;:~.:;C;~~~·~·' .'.-'~~~::~~~·7;;.:·~~: h: 01P:~~OO•bV </ price : 
~ \! ~SI ( urrt.,, •• '"'QIJ •• tt ' •l •l S i il U~.,,, ln !U''C 

$29.50 

1116 V@ BOARD 

.042 dia holes on 
0.1 spacing for !C's 

SIZE 
4.5x6.5"" 
4.5x17"" 

4.5x6S' 
4.5x s .5·· 
4.5x 17"" 
8.5x 17"" 

PRICE 
1·9 t0 -19 

$1 .56 $1.40 
$3 .69 $3.32 

$1 .79 $1.61 
$2 .21 $1.99 
$4 .52 $4.07 
$8.83 $7.95 

P ::. Plug Male S = Socke l·Female C = Cover Hood 
PRICE 

SIOO-WWG 50/100 Conl 125 ell s J 
LEVEL WIRE WRAP 025" SQ Posi s on 
250 spaced IOWS GOLD PLATED 

1-4 5.9 10·24 
i.t .oo n .1s n .so 

SlOOAL T 501100 Cori\ 1;•5 c!o~ OIP 
SOLDER TAIL or1 I JO sPaCe<1 1ows 101 
Al T Alf"l ITIOUIOrt)OJrclS GOlO l'Jlale\.I 

1. 4 5.9 10.zc 
S4.50 S4.25 S4 00 

SIOO-STG 50f100 Cont 12~ r. u s DIP 
SOLDER TAIL on 250 spaced ro w:s IOI 
VECTOJ\. tMSAI CROMENCO mothe• 
b0a1ds GOl O plaU;d 

H 5·9 
n .so u.2s 

10 -24 
S3.00 

S100SE S01100 Cont l l S r.t•s P 1 E~C:ED 
SO LDER EYELET r a, ls GOLrl 

1.4 5.9 10.2• 
SSOO USO U .00 

Sockels purchased in mult iples of 50 per type may be combined for best pr ice. 
1·9 10·24 25·99 100-249 250·999 

8 pin .40 .36 .34 .31 .27 
14 pin .39 .38 .36 .34 .32 
16 pin .50 .42 .40 .36 .34 
18 pin .70 60 55 .50 .45 
20 pin .90 .80 75 .65 .62 
22 pin .95 .85 .80 .70 .65 
24pin .95 .65 60 .70 .65 
28 pin 1.25 1.15 1_00 95 .90 
40 pin 1.65 1.45 1 35 t. 20 1. 10 

All socke ts are GOLD 3 level c losed entry. 
Pro fi le. Tm Sockels and Dip Plugs ava ilable. 

•-~#APPLE PLUGBbARD 
Veclor 4609 Peripheral In ter lace Pluqboard tor cons1ruc !1 on of CllS lom c1rcu 11 s 

~~r~;~~~;~~~b~s~ 1 1 1 ~ :tcft~ fo ~ 1 · t ~~~~~~,?~~~r~E2\~s0ds5~fe~ ~~~~ ';1;.'~;~; 'f'a~l/!e~g, 
Othar Popular Edge Connectors 

02244 ·5SE 22/4JCont 1~ 6Cl/ S PIERC ED 
SOLDER EYELE l !;i 11s GOL D p laled 

02244-SWW 22 1·1~ Cori! 
WRAP lads GOLD 

1npu t10L1 tput A 20140·contact ca rd·edge connector . (abncated on !he rear of the 

156 r. 1rs w1 1iE ~gi;;~Jr ·- 1 :~~~ee5 a~ 1: 1 ~1~y 3br:p~s~t~~,~~x;>~ !~~;'~~~~~' loca~: 6~na~i~~ 1 to~~ ' ~9..?~ 
accomm1a1es the rrnniature SIP- type connec tors w hich mav be placed on !he 

,.. 5.9 10·2• 
S3.00 S2.60 S2 .20 

H 5.9 
SJ95 SJ.10 

10.2• 
SJ.40 

CG 1 IMSAI SI Vl f! C.1rd Gu11 l e~ 5151 00 

See our July Ad for many other connectors . 

Same .is 8800V f: xct~ D I 111.1111 •e so; 1io11vt'r 
ouses & he.II s111 i.. 

1·4 5.9 
$15.22 $13. 79 

10·24 
$12.18 

H1·Uens11y Dua1 .ln·L111 e 
Plugbo aal for Wi re Wrap 
w1H1 Pt wr.r & Grcl Bus 
Epoxy Gl,1ss t i 16 ·· <t-l 
pin con spaced t 56 

TRS-80/APPLE 
MEMORY EXPANSION KITS 

•.,, <:)-· 4116's RAMS Ou ?. 
r:::,\:J\:J O'-' from Leading Manufacturers '1-$' Cbo 

"'0° (16Kx1 200/250ns) '1-v-o 

per1ph e1v or 1n rnrtl·tmard. 1·4 5.9 10·24 

$21.50 $19.36 
7520 APPLE EXTENDER CARD 

Ge n. Pu rpose D. l .P. 
Boards with Bus Pattern 
!or Sol der or Wire Wrap . 
Epoxy Glass I I 15·· 44 
p111 c n. spaced .156 

3662 6.5"' x4.5" ' 

$8.95 
3662·2 9.6" x 4.5" 

$11.45 
P pa11c1 n p1ugnoards !or 
IC s Epoxy Glass 11 16 · · 
44p1ncon spaced t56 

Extender/ Terminator 
•Active and/or dynamic 

0 termination 
0 •All power lines fused 

~ ~ for protection 

r}J ·:~Id ~~~b!ir~~s labeled 

•Can be used as an 

' I ~exr:;i~~t~~ and Io r 

3690·12 
CARD EXTENDER 

Card Extender has 100 con· 
tacts 50 per side on t25 
centers·Attached connec
tor · is c ompatib le with 
S-100 Bus Systems $25.83 
3690 6.5" 22144 pin .156 
ctrs. Exlenders .... $13 .17 

~ ;>-~t0 8 for $75.00 ~0 
Add $3.00 for programming Jumpers 

for TRS-80 Keyboard 

· S •Solder mask both sides 
W ol board 
Z • Silkscreened reference
I designations 

•Gold plated fingers 

DEALERS 
CALL FOR 

Cat.No.2520 

MEMORY MEMORY 

.:~~~ 
~ 

21 02LI PC Low Power 450ns in lots of 25 $1 .10 
2102AL-2 Low Power 250ns in lols of 25 $1.25 
2114-3L 1Kx4300 ns Low Power 8/$50.00 
5257-3L 4Kx1 300ns Low Power 8/$50.00 

" 

WRAP POST 
for .042 dia . holes 

(a ll boards on th is page) 
T441C pkg 100 S 2.34 
T44/M pkg 

1000 . . $14.35 
A·13 hand msl a lhng 

too l s 4.19 

I 
I 
I 

PR IC E: 513.49 8/65.00 $9.00 
2716 16K 5 Volt Only EPROM $40.00 

CALL FOR QUANTITY PRICES 
,....--;===::..·":~,;;~ . i IM · 1£M~1ti~9. 00 

~ $56.95 with tube 
Perleclly balanced fluorescent llghling 
with precision magniller lens. Tough 
thermoplastic shade. Easy lens re· 
moval. New wire cllp design permits 
easy Installation and removal of 
lluorescent tube. Comes with plastic. 
shield lo protect tube from soiling and 
damage. 
Colors G1~y . Bl•ck. and Chocol ate Brown. 
Comes w llh one 22 watt T.Q Clrc:llna llu0tn · 
cetll tube. 3 d lopler lens. 

o~4tG-56vva.-
, ~exc;e~1 SAt. flK:. 1;:11.,du 
'~~12f3)-B171

. . -·~. "'"" ..·'.. _,. . ~ 

" PRIORITY ONE ELECTRONICS © 
~~Ter ms 1v~!~c3s~c . ~h?c~.~2~o~~Y2o DS~~~~Y~~2'reS~s~d~,~~~es ta x ~ 

· M1n1mum order $10.00 Prepaid U.S . orders less than $75.00 include 5% shipping and handling . Y 
TINI TINY 
.1uf 50V 

MINIMUM $2 .50. Excess refunded. Just in case please include your phone no. 
Prices subjec t to change without not ice . 

We will do our best to maintain prices thru O.ct. 

hone orders welcome (213) 894-8171, 
~........... 

Monolithic Ceramic 
Bypass Capacitors 
.2" lead Spac ing 

6/51°0 100/514.oo 



The 
Vista 

V80: 

FREE 
1sMHzs 
DUAL 

1 

TRACE~~ 
SCOPE* 
SAVE $124°0 

•no nol really, bul here is our deal. The NLS MS-230 DUAL TRACE 30MHZ 
MIN/SCOPE, regularly sells /orS559.00, but we will sell it forS435.00(Theprice 
of the MS-215 Dual Trace 15 MHZ Mirtiscope) when you purchase any 2 probes 
listed below and your order prepaid or paid by credit card. 
•30-Megahertz bandwidth•Accuracy 3% full scale.•lnternal , lin e or external 

widen the ability of your TRS-80 
The Vista V80 Mini Disk Sysl,em is the perfect way to widen the capabilities 

of your TRS-eo· Micro-computer. Ouickly and inexpensively. Our $395 price tag 
is about $100 less than the Hadio Shack equivalent. Our delivery time is im
mediate . And our system is fully interchangeable. That's just the start 

It will give you 23°/o 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·Oisk system. because track
to-track access is Sms versus 40ms for the TRS-80. You can realize this added 
speed once the new double disk expansion interface is available without ex· 
pensfve modification of the existing unit. 

It has a better warranty than any comparable uni t warranty available· a fu ll 
120 days on all parts and service. When you consider how much more goes into 
the Vista veo. that shows a lot of faith in our product. 

A full 3 amp power supply means you have 2 1/2 times the power necessary to 
operate the VBO, and full ventilation insures that there w ill be no problems due 
to overheating . 

The Visla V80 Mini Disk System requires Level If Basic with 16K RAM Expan· 
sion interface (it operates from the Radio Shack interface system. It comes 
complete with a dependable MPI Min1floppy 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. 

DATA CABLES, VCB0-2 (2 drive) 529.95 
VCB0-4 (4 drive) 539.95 

SPECIAL: Box of 10 DISKETTES 
$20.00 with Purchase of VISTA 80 

trigger.•Batteries and charger/lransformer unit included•Graticule: 4 x 5 d ivi
sions. each division 0 .25"•Time bc.se: 1 micro sec. to 0 .5 sec/div 21 set
tings•Verticle Gain: 0.01 to 50 Voltsi1iv. 12 settings•Size2.9"H x 6.4" w x 8.5""D. 
3.5 lbs . • TEST MOST DIGiTAL LOGIC CIRCUITS INCLUDING 
MICROPROCESSORS• 
MS-230 Dual Trace30 MHz . . . . . . . 
41-141 Deluxe 10101 probe with 4 i!iterchangeable tips . ... 
41·37 Deluxe 10tol/1tol probe wit' 4 interchangeable tips. 
41-180 Leather carrying case ...... _.............. _.. . 
MS·15 Single trace 15 MHz. . . ...... . . ........ . . 
MS-215 Dual trace t5 MHz. 

.. )1;!<•435.00 
. .. .. .. $27.00 

. .$38.50 

. .$45.00 
. .. . $318.00 

. .$435.00 

di= . , M-X~I "a \S'~ 
''""'"''·"='""'"'!he t;~~,~~~~os~~~cs;:.~m~~dule o~'°o'° 

ASSEMBLED & TESTED-·100% BURN IN '</~ 
The M-XVt g ives you unbelievable expansion capability for your S-lOO bus 

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 

SPECIAL 
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 

• Use with TRS-80 CENTRONICS 779 PRINTERS• Parallel interface 
• Continuous variable printing density 

80·132 characters per line signal standards 
• 5x7 dot matrix •LEO indicators for board 
• Prints on plain paper, sheets. selection and bank 

rolls, fan fold selection 
• Form thickness control •FR-4 epoxy PC boards 
• Horizonlal and vertical •Solder masked on both sides 

form positioning •Silk screen of part number 

779· 1 pinch roll 
and part designator Sale Priced 

friction feed 

Reg. $1250 $950°0 2016BA 450ns 2MHZ Reg.s~ s29500 
779·2 tractor feed 

Reg $1400 $105000 

CENTRONICS 730 PRINTERS 
730·1 PARALLEL INTERFACE 

730·3 RS-232 INTERFACE 
SHOP and.COMPARE 

REG~ 
$850. 

Reg . fl~ .-- $895. 

NOVATION CAT 

ACOUSTIC MODEM 


•0-300 Baud 
•Bell 103 

2016BB 300ns 4MHZ Reg.~ s32900 
s2995 

TYPE TIL311l1707 
,.,ti SldH/ S.cto,lnv Price 

Denalty lox ol to " HEXADECIMAL,.. ,,,,. · . . , , I DISPLAY 740·0P 1/single Solt-IBM S39.95 
740/2-0P 2/slngle Soll-IBM $75.00 
740·32P lls ingte 32·Shugarl801 $39.95 .... ~ . : · ,~...~; :,; !WITH LOGIC 
74012·32P 2tsingle 32-Shugarl 801 175.00 
741-0 I/double Soll-Shugar!Obl $59.00 L ~ I ,.. ·· '~ " 1 "2"'. I $995 ea•744-QK II single Sott-Shugar! SA400 ss1.oo· 

(TRS-80) 1 
744-IOK 11 Single Sof11 10SA400 ss1.oo· :+~ ~-\-· or 
744-16K 1/s ingle Soll/16 Mic10Pohs sstoo· 

0 Prlce lnclud•• Kn·etle/10 Slo,.ge Bo.11 
• $5.00 Vah..1• (TRS.80) 

"' DON'T SETTLE FOR ANYTHING 

-u l 

4/s3495 
LESS THAN SCOTCH" 

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-bit level detector that drives a high
intensity. numbered LED readout activated when the ap
plied voltage exceeds a fixed 2 V threshold . Logic .. 1" 
turns LED on: logic "O"" keeps LED off. A power-seeking 
gate network automatically locates supply leads and 
feeds them to the LM-1's internal circuitry. Saves minutes , 
even hours in design, troubleshooting, debugging of 
equipment. Voltage Threshold: 2 V ± 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. x 2" w. x 1.75" d. when open. Waight: 3 ozs. 
CSC Model LM-1 Logic Monitor- Complete. 

http:orS559.00


• Extensive documentation clear 
The EXPANDORAM is available SD EXPANDORAM ly written 
in vers ions from 16K up to 64K, so 
for a min imum 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 Altair , IMSAI , SOL-8. 
Cromenco, SBC- 100, and others . 

• Bank Selectable 
• Phantom 
• Power BVOC, :!: 16VDC, 5 Watts 
• Lowest Cost Per Bit 
• Uses Popular 4116 RAMS 
• PC Board is doubled so lder masked a:id 

has si lk -screen part s layout. 

7k~S-IOO~ •Complete 	 Kit includes 

Sockets for 64K 


• Memory 	 access time: 375ns, 
Cycle time: 500ns. 

• No wait states requ ired . 
• 16K boundries 	and Protection 

via Dip Switches 
-. ..• Designed to work with Z-80, 

- eQ60, 8085 CPU's . 

EXPANDO 64 KIT (4116) 
-	 SALE 

16K . . . . ... ... . . .. . . . .. '$~~g
32K . . . . . . . . ... . ....... $285 
48K . ...... . .. . ... .. ... $350 
64K .• .. .. . . . ... . . .. .. .. $415 

110 KB. 35 track:s, 
SHUGART SA 400 $295.00 

SHUGART SA 400 
with a\lract1Ye metal case with 
cut outs 1or Da ta Cat>le sw itch. 

!use and power cord. 
LOBO SA400-C $325.00 
SHUGART SA400 

with Cablne l and Power Supply 
Assembled. tested & guaranteed 

LOBO SA400-PSC $395.00 
SHUGART 801 R 8" 

d!~4 sf!1v~~!~lsOr
5~?1"S:~:?. 0 ~~~e 

protect. and mor e 
SHUGART 801 R $495.00 

Siemens FDD 2fXJ.8 8 " 
doubl•·Std•d doub/fl densi ty 

$650.00 

DISC CONTROLLER 
SD " VERSAFLOPPY" Kit 

The ver~~~:~~py Disk 'ONLY 1145.. 

FEATURES: 1BM 3740 Solt Seclored Compal i· 
ble. S-100 BUS Coni patible for Z-80 or 8080. Con
trols up lo 4 Drives (single or double sided}. 
Directly controls the !allowing drives: 
t Shugart $A400/450 Mini Ftoppy 
2. Shugarl SAB00/850 Standard Floppy. 
3. PEASCI 70 and 277. 
4. MF .E 700/750. 

~·- W1?s?~,~~~s FDD1 20-s 
34 Pin Connector lor Mini Floppy. 50 Pin Con· 
nec tar Im Standard Floppy . Operates wi th 
modified CP/M operaling syslem and C·Basic 
Compiler . The new ··versalloppy·· from S.D. 
Computer Products provides complete conlrol 

~~1~~7~1 ~~~h~u~v;l ~~~ 1;D~~ffJ'.1 D~~~g~r~:~: 
sity Conl~oller Chip. Li.s tings for Control Sol! 

wCPMet~nrc~~et~r~'~f~Qppy S1 00°0 

SAVE 5100°0 

DM2700S DISK & 
CABINET with 

POWER SUPPLY 
DM2700S includes Siemans 
FD120-8" Disk Drive with the 
following features: 
• Sing le or Double Density 
•H ard or Soft Sector 
•Door Interlock 
•Wr ite Pr otect 
•Hard Sec tor Detection 
• 500 KB/S Transfer •Fan 
• 800 KB unformated •Accepts per SCI, Shugart, 
• Bit density 6536 BP1 Siemans 8" Drives 

DM2700 Cabinet, less Drive • Sugart 800 Series Compa table 

DM2700S Disk Drive & Cabinet 
REG. $750 SALE PRICED 

s55000 s24900 s22500 

THE MICROBYTE M32KSS • Full y S100 Bus Compatibl e, IMSAI. SOL, ALTAIR, 

ALPHA MICRO .• Uses National's Low Power 5257 4K x


32K STATIC MEMORY BOARD 1 Static Rams. • 2 MH z or 4 MHz opera tion. • Gold con
~~::~ tacts for higher reli abili ty . • On board single 5 amp 
regulator. • Thermally designed heat sink (board 
operating temperature 0° - 70°C). • Commerc ially ~'\ ASSEMBLED & TESTED 
designed power bus, 7 ground bus bars . 0.1 uf decoup

SALE PRICED ling capaci tors. • Full y tr i-state buffered. • Inputs full y 
low power Shottky Schmitt , Trigger buffered on all ad· 

M32 KSS·L (2 MHz) dress an d data lines. • Phantom is jumper selectable to 
p in 67. •Each 4K bank addressable to any 4K slo t wi th in 
a 64K boundary. • 4K hardware or software selectable. • 

SALES53Q00 One on board 8-bi t outpu t port enables or disables the 
32K in 4K blocks.• Selectable port address. • 4K banks

M32 KSS-H (4 MHz) can be selected or disabled on power on clear or rese t. • 
Will operate with or without front panel. • Compatible 
with ALPHA MICRO, wit h extended memory manage 

SALE $56Q00 	 ment for select ion beyond 64K. • No OM A restriction. • 
Low power co nsumpt ion 2.3 - 2.5 amps. • Fully war 
ran ted for 120 days from date o f shipment. 

$219 KITL 
SBC-100 Single Board Computer• Fulll'ilJ C"hu t~•<·11: 1i; hy~!U;.,,- ,.,11,.1'1". ' • 96 l "µp1:ramt J,.,,..nfu..-..· t'l1arut,,n. 

• c"huru<"l•:rs displ<a)~ll I~· lli•ih lh:snlu· • ~2 S JJCti11l Ch1.1ru.:t1: rS1:1 

[Jun 7x. \(J ~ l 11t.r !x • 128 :\1ldnJm1uJ uso: r l'ro,i.t:rwmnuhk 
 with On-board RAM, PROM, (..J.'C 

• K··~·hou 1 d l 'o"1:rw11l l n 11:rfun: 0111.ru~'\lTI• 
• (om11osi t1,• \ 'hl1:u011tpu1 • Fu ll C:ur.•ur(~mu-ol {281:-CT("J • 1024 ~'k'l' orKw11\11m /u.....-cs.; :'>kmury· 
• 	SqNUlll•: "111. 1...:n·l :-i~"b<.1irim1 zuU.111 • Forwunlw1cJ K1:•·.:~· S••mllln,lo[ 


wul\"llkuChnpm,.. Capability 

• .5ol'N.w1: l'r111(ni.n1mabl..: Hurni lfat,· • t!Klt,.-o.:.iwfAnailul>k l'KO:'>I A C-Omplete Microcomputer on a Bow-d Gcncr11tur • Sc:r11ii ln11uVlh11.1iu 1 l'or1 "~111 1..111!• :.!K ll~"\ .:S !111k1><.:mk:nl 4>n li"'urt l • e pcr11tl."tl lloS w1 lmk 1..:m1.:m T.:ru1i1111J 
• S-100Bu1"1Cunr1J111H>l1: )ikmu~· • \ "a r1ubkSp1:•:dl>h1]1luy l<uto: 	 S~TtChromm:• untl . \1 .~11d1r<>1111us , • /')i(J (",11U'W l 'ru<...,_·..s ln•~ l"n !1 Wit h I~ • T wo ilHhrn·U<>nu! X-h l1 L'O l'urt,. (/'."1~ 
• :\uFnmll'w1d Rc:quiT1:d forfl1i.:r ;11 l11u ()pc:r111Jon• On-Bo1.1rd l')tl'J.\l!<·r"l>"'' ' .,,, ..,.,r • Bllnkin!l , r nd•:rllnin!l. Fkl1I ff,· ,'-··~...-. 	 ln ~; tna: l!u u!< I'll~) 

• lil!d1frn· IH.,plu.~· Fi1,:ld l'rui..:c1wl11("11mhlnul.Jum;. • OµOo n11l \"crtr.1r1:d lnh ~nupL"- •l'1u"11lk: l ln 1mtwwlO•u11m l'ol"I" • l h 1 llo u rll K'-')"hhurtl aiKI J>l,.1 1 l u ~· • S"·twh S..·l.-..·1allk I•)(( J)l ,,r .\ lnul111r 
• K.ur.... .,. . < · il ~ S tw1<111n l ( "......._,1, · H.· ...tan 

loi.:rE.ff • '.!K!l~,.,·ZUl "t; ,\lu11i1urH!l((J)i( 

• l'Hl l.\I ['n, l!r1111uu..·1llulh t1 n ·l•,..fl l • .\ ku1111~ Esi.u11h1.· a.i.! C"h W1t1:,·. PRIORITY .ONE ELECTRONICS © 
• 	E" 1 1;,an,J, 011 1ln"°lN<"11i1rh"1~ - lllt l • l ' .,."\ l~:-;; u11i~-.....i rhw11t•· 

f '11n"'-·•·t••n- • /'Jil:J( "l' l " lkif i,.1•· r l :..'<w11 in.: 1uwl( ' hwo.ll•" .
 • \\'1r.:Wr u1• 11 rc .. r..t cu"10 "'' " fi"uiu·• •I "11•••i"i l'm,lo[r.unmahli.· lk.·1tk1• •illl,.

Terms: ~i~?M~.~~c: ~?c~£>~Or~lY£ D §~Pu~l~~~?,~si~!i;a~~'~s~I~ taxa. · • Sit)!l;k ."i\'.,h1,.,.. ·fo111 .,t1" l11. ·111l" I • S u11!k S 1q1 t/u"u l!h K.\ .\ l ,. r 1' 1(0~1 

Minimum order $10.00 Prepaid U.S. orders less than $75.00 include 5% shipping and handling·... l><•'tl.r WUMlilll( • . \1ulin( "as•••:lt.'l.oada,.,.llhn 111• 
• 11\ 11 a,.·,.. ,•· lt\.\I IE.>i4>•illlluhlo: 1u :.!I\ • \", ., .,..,;oi l lm<."rT111m•1 •n"'kh.·1I h~ 

0MINIMUM $2.50. Excess ref unded. Just in case . . . please include your phone no. 	 lh"11.s J %KCl-l'll ' :u1<tZHO-l 'IU 

Prices sub ject to change wit hout notice. 	 • 1i< l\\·11..,, • • " IU.\! IE.'>11andu tik.: 1.. ~t\ • l 1kal li 1 r l;x.p•·~ \111.:0>1Ui"'1a m l 
1 1	 b·ulu:Ul11 1~ 1J"· i'Ji1J! " l'l ' 

We w ill do our best to maintai n prices thru Oct. 1979. OEM and Institutional • ~ ·;· ;;~:111 .-1 1!:1rt1 ..m,· 1· ..m11,T 'l"l1m·r 

ti'.Hll-Cll "I phone orders welcome (213) 894-8171, (800) 423-5633 
~.....P-1~119!1--	 ~~P-1~~~~ 
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FOR SALE: Sharp and Associates Selectric conversion 
with instructions. Also Axiom EX-801 P printer. 20/40/80 
columns, software selectable, with cable and software 
driver for TRS·SO. Like new. Make offer . J R Reich Jr, 585 
E Market St. Marietta PA 17547. 

FOR SALE: Morrow processor/front panel card. 8080, 
S-100, octal display, built·in keyboard. operating system 
in read-only memory. Works perfectly, with all documen· 
talion . S82 postpaid in 48 states. Money order or cerli·· 
lied 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
nected. Includes RS-232, teletypewriter, cassette input/ 
output (110), and S·bit parallel 110 ports. Power supply for 
ELF board only. I'll include encoded ASCII keyboard. 
$300. Jess Hillman, POB 642, Columbus MS 39701 , (601) 
327·1244 after 5 PM. 

WANTED: 1802 computer systems and parts . Any condi· 
tion, any quantity, immediate cash . Prefer RCA systems, 
but will accept ELF II by Netronics, memory, and sup· 
port boards. Tom lnskip, 6504 Democracy Blvd, 
Bethesda MD 20034. 

FOR SALE: Teletype ASR33 teletypewriter with paper· 
1'a'Pe reader punch and stand. $595 and shipping. 32 K 
slatic programmable memory, four 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 s la tic -memory board. 4 
MHz, each 4 K block addressable to any 4 K boundary; 
S·100 bus compatible; $275. Also Practical Automation 
DMPT-6·3 96-column printer with cabinet, power supply, 
and two CY-480 universal printer controllers; serial or 
parallel hookup with all documentation and driving soft· 
ware; $650. Both items presently in use with a SOL·20 
system. Send SASE for sample printout. Larry Rosen, 
POB 2197, Williamson WV 25661. 

FOR SALE: TRS·SO, 16 K, Level 11 processor. Perfect 
working condition. In original carton with cassettes, 
cables, power pack, manuals, and software. Will include 
Pixie·Verter 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 Pl , 
Broken Arrow OK 74012. 

FOR SALE: IMSAI 8080 processor kit. Still in factory box 
with warranty. $600 or best offer. (Interface boards also 
available.) I am moving. Jim Siegman, 17602 Oakwood 
Dr, Hazel Crest IL 60429, (312) 798-2536. 

FOR SALE: Complete set of BYTE magazine thru 
December 1978. Excellent condition . Best offer . 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 offer, postpaid. 
Mike Au, 2006 Alaeloa St, Honolulu HI 96821, (808) 
548-5318. 

WANTED: Tl-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 offer 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: PDP-SIL minicomputer; $600. PDP-SIL with 
BAOS memory extension 8 K and peripheral adapter: 
$1200. Checked out with DEC diagnostics. Cert if ied 
checks only. 0 Glaser, 508 3rd St. West Roundup MT 
59072, (406) 323·2339. 

WANTED: TRS-80 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 Tl-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 Tl-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 Ba lmer, 
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: Centronix printer Model 306. Prints 64 ASCII 
characters, 5 by 7 dot-matrix impact, 120 cps. up to 80 
columns. tractor feed to 9 112 inches wide, parallel input. 
Includes RS-232 interface 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 SR·52 handl1eld 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 factory-wired, Meca Alpha·1 dual· 
cassette. Includes Me ca OS Version 3.0. Couldn't figure 
out how to use it with my system! Take advantage of my 
mistake. $600 (or make reasonable offer). Send certified 
check or money order, I'll pay shipping. W D Wilkens. 24 
N 3rd St, Womelsdorf PA 19567. 

FOR SALE: Altair 8800A, VDM·11 video, MITS 1 K, Sand 
D Sales 4 K, SwTPCICT-1024 and seven or eight assorted 
boards with documentation. Mostly Mini Micro Mart 
stuff, not working. $450 or best offer. Dave Johnson. 
3054 Roundtree. Ypsilanti Ml 48197, (313) 434·3832 after 
6 PM EST. 

WANTED: Seeking documentation for the Merlin display 
board. Also seeking super-dense graphics option and 
documentation. Dick Walter, 2891 Baylis Dr. Ann Arbor 
Ml 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 $5 each, 4116s at 150 ns for $15 
each, Dynamic N MOS ceramic 8 K by 1 22·pin 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 wl10 have eqrtiµ111ent to buy, sell or 
swap should send in a clearly typed notice 
to that effect. To be considered for publi
cation, an adl'ertisement must be clearly 
11011commercial, typed double spaced 011 

µlain white paper, contain 75 words or less, 
and include complete name and address 
information. 

These notices are free of cliarge and will 
be printed one time only 011 a space 
available basis. Notices can be accepted 
from individuals or bona fide computer 
users clubs only. We can engage in no 
corresµo11de11ce 011 tl1ese and your confil·
mation of placement is appearance in an 
issue of BYTE. 

Please note tliat it may take three or four 
mo11t/1s for an ad to appear in tl1e 
magazine. 

FOR SALE: Apple 1 with 8 K programmable memory and 
44-pin mother board, power supply. keyboard and 4 K 
BASIC on cassette plus documentation. $250. National 
Multiplex SwTPC 2SIO controller board and CC·S 
recorder set up for 4800 bps. Unit is for SWATBUG read· 
only memory with serial interface in control port. 
Documentation included. Best offer over $330. Digital 
Group Phi-Deck controller card plus Triple I single-deck 
controller card and remote control box . Included is one 
Phi-Deck. documentation, and 8080/ZSO program on cas· 
sette. Unit used only a few times: guaranteed to work. 
Best offer over $290. Items shipped collect. Clinton 
Cook, 2737 Beachwood Dr. Merced CA 95340, (209) 
723·0516. 

FOR SALE: SYM-1 in original carton and under warranty. 
First check for $230 gets ii . COD is ok. Darian Carr. 
13709 Peyton, Dallas TX 75240. 

WANTED: Jolt computer and Martin Researcl1 
8008-based computer. Can also use an Intel SIM·S 
board. J Titus, POB 242, Blacksburg VA 24060, (703) 
951·9030 or (703) 951-2684. 

WANTED: I wish to purchase two random-beam video 
displays for use as vectored graphic displays. Displays 
must measure 12 inches or larger. Prefer working units, 
but can repair or modify if 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 Selectric-based input/output (110) writer 
(Series 731), heavy-duty, all solenoids, 8'/, 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: TRS-80 which uses any RS-232 keyboard 
printer or video display as remote terminal. Performs all 
keyboard functions, places video·display data on ter· 
minal. Run BASIC or disk operating system from ter
minal. For information send SASE. HS Gentry. Rt 1 POB 
39B. Earlysville VA 22936. 

FOR SALE: H 11 LSI processor with maximum memory. 
Also contains parallel and serial interface and cables. 
$1000. Also, H10 paper-tape 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 22·slot 
mainframe, MIO board, 8 K Seals memory, 16 K Godbout 
memory, active terminator, logic-extender board, Poly 
VDM 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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Inquiry No. Page No. Inquiry No. Page No. Inquiry No. Page No. Inquiry No. Page No. 

1 AB Computers 272 96 DG Electronic Development 211 223 M icromail 207 318 Radio Shack 131 

B Administrative Systems 206 99 Diablo (Div of Xerox Corp) 42 229 Micro Management Systems 268 Rainbow Computing 270 

5 Adroit Electronics Inc 264 86 Digital Pathways 137 204 Micro Mike's 207 RBB Software Products 168 

2 Advanced Access Group 228 95 Digital Research Corp (CA) 218 226 Micro Music 163 325 Rochester Data 174 

4 Advanced Computer Products 286, 287 97 Disco-Tech 100 Micropolis 186. 187 316 S-100 237 


10 Affordable Microcomputer Systems 62 98 Dontho Scientific 233 Micro Pro International 64, 65 St Jude 106 

3 Aladdin Automation 173 100 DRC (TX) 261 227 Microsette 266 320 Sara-Tech 193 

6 Altos Computer Products 21 105 Dynacomp 212 228 Microsette 268 341 SC Digital 237 


13 American Square Computer 58 115 Electrolabs 284, 285 232 Micro Soft 99 326 SCDP 207 

12 Anderson Jacobson 209 120 Electronic Control Technology 200 233 Micro Soft (Consumer Prod Div) 159 329 Scelbi 190, 191 

16 Apparat Inc 269 125 Electronic Systems 250, 251, 253 209 Microtek 56, 59, 71 330 Seattle Computer Products 167 

17 Apple Computer 33 130 Electronics Warehouse 273 231 The Micro Works 158 319 Michael Shrayer Software 197 

14 ARIES Computer Products 92 127 Essex Publishing 215 235 Midwest Computer Peripherals 230 Shugart Associates 6, 7 

11 ASAP Computer Products 281 131 Excel Company 205 230 Mikos 278 342 Sirius Systems 209 

23 Atari Personal Computers 15 134 Factory Direct Sales 226 234 Mini Business Systems 153 337 68 Micro Journal 219 

19 ATV Research 154 135 FAIRCOM 160 236 Mini Computer Suppliers 223 332 Ee Smith's Software Works 243 

7 Automated Comp Software Service 77 133 Falcon Publishing 217 245 Mohawk Typewriter Repair 268 328 Smoke Signal Broadcasting 63 
9 Automated Comp Software Service 103 138 FMG Corp 201 255 Morrow/Thinker Toys 44, 45 Softagon Inc 24 


18 Automated Simulations 209 137 Fordham Radio Supply 255 257 Mountain Hardware 157 358 Soft Sales 241 

21 Avionic Enterprises Inc 268 139 H Geller Computer Systems 225 258 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 46 278 MVT Microcomputer Systems 132 333 The Software Farm 264 

15 Beckian Enterprises 272 GLA Enterprises 266 279 National Technical Schools 193 Solt Warehouse 43 


Beta Computer Devices 223 145 Global Parameters 118 281 NEECO 150 335 Solid State Music (SSMJ 9, 10 
Bits Inc 183, 240 150 Godbout Electronics 147 282 NEECO 151 340 Solid State Sales 282 


36 BYTE Books 176, 177 151 GR Electronics Ltd 225 280 Netronics 221 345 Sord Computer Systems 122 

33 Byte Shop East 208 153 GW Computers 170 289 New England Recruiters 154 346 Sarac 37 

39 California Digilal 283 159 H & E Computronics 185 285 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 23 299 Ohio Scientific Instrument CIV 356 Southwest Tech Products COfp Cit 

42 CCM Inc 268 163 Heath Company 68, 69, 97 300 Ohio Scientific Instrument 53-55 339 Sterling Software 243 

44 Central Data 133 165 Heuristics 244 291 OK Machine and Tool 79, 142, 143 353 SubLogic 241 

46 Centronics 93 167 High-Tech Jewelry 268 288 Oliver Advanced Engineering 239 354 Sunny International 280 

48 Century Research & Marketing 156 170 Hobby World 262, 263 287 Omni Computer Corp 239 352 Superbrain 60, 61 

47 Chrislin Industries 165 171 I BS/Integrated Bus Systems 188 onComputing 80 Supersofl 229 

49 COMPCO 127 169 Industrial Micro Systems 115 295 Organic Software 241 349 Sybex 105 

52 COM PRINT (Comp Printers lnltJ 138, 139 174 Infinity Micro 169 292 Osborne/McGraw-Hill 181 355 Synchro Sound 112 

53 Compucolor 35 179 lnfocient Holland 264 Owens Associates Inc 124. 198 351 System Design Lab 225 
54 CompuMart 275 175 Information Unlimited 201 293 Pace Inc 217 350 Systems Engineering Enterprises 161 
55 Computer Components of South Bay 164 176 Integral Data Systems 29 294 Pacific Exchanges 266 361 Talas 31 

Computer Factory of NY 259 177 Integrand 239 296 Pacific Office Systems 274 360 Tarbell Electronics 41 
58 Computer Furniture & Accessories 242 180 lntertec Data Systems 199 298 Page Digital 265 363 Technical Systems Consultants 109 

Computer Headware 211 Ithaca lntersystems Inc 83, 220 297 PAIA Electronics 237 364 Tecmar Inc 96 

62 Computer Ideas Inc 171 195 Jade Co 290. 291 303 Pan American Electronic Inc 58 366 3-G Company 215 

65 Computer Lab of NJ B 200 Jameco 276. 277 (A Radio Shack Auth Sales Ctr) 368 3/M Company 13 

75 Computerland 149 202 Jim-Pak 279 290 Patch Publishing Co 189 380 Robert Tinney Graphics 57 

77 Computer Mart of NJ & PA 79 201 Key Supply 264 304 PerCom Data Clll 376 TIS 213 

68 Computer Service Center 266 205 Kanan 91 305 PerCom Data 85 375 Torry Pines Business Systems 266 
67 Computer Specialties (CSI 274 Lifeboat Assoc 107, 121, 178. 236 307 PerCom Data 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 ~xchange 194, 195 
73 Computex 240 207 Loweco 266 301 Personal Software 4 7 309 Ucatan Computer Store 264 
76 CT Micro Computer 50 206 Macrotronics 266 302 Personal Software 49 United Software of America 204 
78 Continental Specialties 155 210 Marketl ine 237 314 Pickles & Trout 213 379 US Robotics 106 
83 Corvus Systems 39 212 Matrox Electronic Systems Ltd 116 327 Potomac Micro Magic 213 377 Vector Electronics 166 
79 Cover Craft 235 215 Measurement Sys & Controls 135 324 Practical Applications 188 374 Verbatim 25 
81 C.P.U. Shop 247 217 MetaTech 241 312 Priority I 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 101 315 Prodata 129 384 v R Data 280 

85 CTC 246 218 Micro Applications Group 235 331 Prodigy 125 387 Wameco 278 


Cybernetics Inc 238 219 Micro Applications & 334 Programmer's Software 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 235 322 PS Inc 227 391 Worldwide Electronics 264 

90 DA TABANK 268 Microbiotic Computing Inc 264 203 Q-Kit (Div J P Conwell Corp) 234 392 Xitex 205 

91 Data 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) 269 286 Quality Software 223 

93 DataSearch 205 220 Micro DaSys 11 311 Quest Electronics 289 
94 Data Speed 123 221 Micro DaSys 12, 239 310 RACET Computes 1OB 

126 Data-Trans 253 222 Micro Data Base System~ 75 338 RADGO 148 
128 Delta Products 73 317 Radio Hut 267Micro Diversions 5 

'C,11.,-cspp11d directly wit/1 co111µa11y. 

August BOMB Results 
The first and second place winners 

of the August BOMB were "Anyone 
Article No. ARTICLE Page Know the Real Time?" by Steve Ciar

Ciarcia: The Intel 8086 14 cia (page 50) and "An Overview of 
2 Macdonald and Gursel: Solving Soma Cube and Polyomino Puzzles 26 LISP" by John Allen (page 10). These 
3 Maggs: Programming Strategies in the Game of Reversi 66 articles placed 1.30 and 1.09 standard 
4 Maurer: Alpha-Beta Pruning 84 deviations above the mean. First and 
5 Govind: Interfacing the Pet to a Line Printer 98 second prizes of $100 and $50 will be 
6 Sivak: A Spacecraft Simulator 104 

awarded to the authors. Third place 7 Roehrig: The National Micropastime 113 
went to "A Preview of the Motorola 8 Allen: Stack II Up 140 

9 Estep: Writing Animated Computer Games 152 68000" by A I Halsema (page 170) 
10 Kapps: Five Useful Programs for the SC/MP 172 followed by "Exploring TRS-80 
11 Decaro: Build a Simple Digital Oscilloscope 222 Graphics" by George H Yeager (page 
12 Parker: The Cherry Pro Keyboard 232 82).• 
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One-Drive System: 
$399. (40-track) & $675_(77-track) 

Two-Drive System: 
$795. (40-track drives) & $1350. (77-track drives) 

Th ree-Drive System: 
$1195. (40-track drives) & $2025. (77-track drives) 

Requires Expansion Interface. Level II BASIC & 16K RAM . 

Low Cost Add-On Storage for Your TRS·80*. 
In the Size You Want. 

When you'lre ready for add-on disk storage, we're ready for you. 
Ready with six mini-disk storage systems  102K bytes to 591 K bytes of 

additional on-line storage for your TRS-80*. 

In the Product Development Queue ... aprinter interface tor using your TRS-80* with any 
contpatible "Tandy-silver" enamel. 

•Enclosures are finished in system
serial printer, and . . . the Electric Crayon™ to map your computer memory onto your color TV 
screen - tor games, animated shows, business displays, graphs, etc. Coming PDQ! 

'" TFD-100. TFD·200. PATCH PAK and Electric Crayon are trademarks al PERCOM DATA COMPANY. 
,___.._______......_._...__·~d TRSDOS are 1rademarks of TandyCorporal1on a~~Shack ~hich have ~ionshi~ ~PERC9M 0~_9MPAN! ·---~=--~ 

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.('1E~llCJM) Orders may be paid by check or money order, or 
charged to Visaor Master Charge credit accounts . Texas 
residents must add 5% sales tax.PE RCOM DATA COM PANY, INC. 


21 1 N. KI RB Y • GARLAND, TX . • 75042 Percom 'peripherals for personal computing' 


•Choose either 40-track TFD-100TM drives 
or 77-track TFD-200™ drives. 

•One-, 	two- and three-drive systems im
mediately available. 

•Systems 	 include Percom PATCH PAK 
#1™, on disk, at no extra charge. PATCH 
PAK #1™ de·glitches· and upgrades 
TRSDOS* for 40- and 77-track operation. 

• TFD-100™ drives accommodate " flippy 
disks." Store 205K bytes per mini-disk. 

elow prices. A single-drive TF0-1or,,, 
costs just $399. Price includes PATCH 
PAK #1™ disk. 

Whether vou need a single, 40 
track TFD-1 OOfM add-on or a three-drive 
add-on with 77-track TFD-200™s, you 
get more data storage for less money 
from Percom. 

Our TFD-100™ drive, for example, 
lets you store 102.4K bytes of data on 
one side of a disk - compared to SOK 
bytes on a TRS-80* mini.-disk driv.e 
and 102.4K bytes on the other side, too. 
Something you can't do with a TRS-80* 
arive. That's almost 205K bytes per 
mini-disk. 

And the TFD-200™ drives provide 
197K bytes of on-line storage per drive 

- 197K, 394K and 591 K bytes for one-, 
two and thre.e-drive systems. 

PATCH PAK #1 ™, our upgrade 
program for your TRSDOS*, not only 
extends TRSDOS'" to accommodate 40
and 77-trac'k drives, it enhances 
TRSDOS* in other ways as well. PATCH 
PAK #1 ™ is supplied with each drive 
system at n0 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 m!;:>ney. 

Circle 304 on inquiry card. 



Micracamputing comes af 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 

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 intelligerit 
and dumb terminals is called a cluster. 
Level Ill 
OS-65U Level 3 now supports th is 
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 7 4 
megabytes respectively, console 
terminal, 100K bytes RAM and a CA
1OX 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 30¢ 
a foot (plus installation). 
Syntax 
Exist ing 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. 

DEV E 

Local Floppies 

Local hard disks 

} unchanged from 
single user and 
timeshare systems 

DEV K·Z Specif ic 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. 

SALES 
CLERKS 

MANAGER 

INVENTORY
ffi CONTROL 

ti; 
:l PURCHASING 
u 

o,_i'C 
RECEIVING z... 

~ SHIPPING 

AR/AP 

<C PRES. 

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. 

llll lllBmFll . 

1333 S. Chillicothe RQad 

Aurora, Ohio 44202 
(216) 562-3101 
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